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N.iirrsiii!c. AIRNSIIIJIE, !i slua!! county in Scotland, 
11- is siliiatcd between .07‘' ii‘2', and ;>7® +0' 
S'liiniion norlli latitude, and 3° 3.)', and I*' 7' west longitude, 
■oh! I'Atcnt. Ii'iviiig the Moray Frith on tlic nortii, Moraysliire 
on the cast and aoutli, and tlic county of Invernohs 
on the west. Its extent, ironi north to soutli, is 
from 12 to 20 miles, and from east to west from 10 
to 13; and its contents lire i.QS square miles, or 
12(1,720 English acres, of which only about a fourth 
part is in cultivation ; the rest consisting chiclly of 
wastes, with about 10,000 acres of wood, natural and 
planted, about tliree square miles of lakes, and a 
small proportion of moss. Tt has otdy four entire 
parishes, Ardclauch, Aultdearn, Calder, and Nairn, 
and .ortions of other live, which bclona to the coun> 
tics of Moray, lloss, and Inverness. 'I’wo detached 
districts, Perintosh and Dunmagl.ass, belong to 
Nairnsliiie, the former lying near Dingwall, in Uoss- 
sMre, and the latter at the head of Strathnairn, in 
Inverness-sliirc. 

Sutfcw, Ac, Along the Moray Frith, and for a few miles in¬ 
ward, the surface is generally low, and much of the 
soil productive, being partly loam, and partly clay, 
both of them fertile. Farther south the country 
rises into hills, containing but a small proportion of 
arable land, and this, chiefly a sandy loam or gravel 
The only streams of any note are the Nairn and the 
Findhorn, boUi of which it receives from Inverness- 
sliirc. They have a nearly parallel coursb from 
south-west to north-east. The former flows into the 
Mony Fritli, at the town of the same name, but tlic 
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latter, before entering the Fiith, passes into the 
Cjfunty of Moray. The Nairn is, therefore, the only 
river winch can be said to belong to this county, and 
it is inconsiderable ; but its banks are in many places 
well wooded, and it b.-is a .small salmon-fishery. 

Marl is found in several place-', particularly on the 
estate of Lord Cawdor, in the vale of Litio, where 
it is of an excellent «|ii.ility ; and in the same (ju.ir- 
tcr, and at Kilravock, there arc some quarries of 
sandstone. 

Tne territory of Nairnshire, exclusive of tiie lands Ktiauii. 
belonging to the burgh of Nairn, is divided into 
lii'leen estates, of which nine arc under the valua¬ 
tion of4...'500 Scots, other three under L-'AOOO, and 
the remaining three above L.'iOOO; and a few years 
ago the number of freeholders entitled to vole in the 
election of a member for the county was 'J'J. 'Phu 
valued rent is 10s. lid. .Scots, of which 

about onc-si.'ClIi is untaiU:d; and the real rent, in 
1811, was, for the lands, L.] 1,72(>, 1 k. Sterling, 
and for the houses L.21(). The principal seats 
are Cawdor Castle,—Lord Cawdor; Kilravock Cas¬ 
tle,—Rose ; lluath,—Dunbar; and Kinsteric,—Gor¬ 
don. 

This county is further subdivided into farms, for Farm*, 
the must part sm.ull, and, with few exceptions, open, 
and ill cultivated, producing oats, bear or bigg, .and 
potatoes, but very little wheat. Turnips and clovers 
do not yet enter into the usual coursp of crops. Its • 
live stock presents nothing worthy of particular no¬ 
tice. Though the natural circumstances of the dis« 
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N:iinishiM (rict ilo not secin to be very iliircrent from those of- 
NaV". coiiiily of IVfiiray, except that it lias 

X oo Jiarbours, yet its rural economy is greatly behind 

that of the latter county. 

Town*. Nairn, the county town, and a royal burgh, is a 
place of considerable auti<puty, and pleasantly situ¬ 
ated; but having no harbour, it is without trade or 
manufactures, and contains only about 2000 inha¬ 
bitants. According to a survey made by Mr 'I'el- 
ford, a commodious harbour may be formed for 
about L. 3000. The villages are Aultdearn ami 
Culder. 

ttoprcMtu This county sends a member to Parliament altor- 
iioii, Xi natciy with the shire of Cromarty ; and the town of 
Nairn joins with Inverness, Forres, and Fortrose, in 
the election of a member for the burgh*. The 
counties of Moray and Nairn arc under the ju¬ 
risdiction of the same sheriilj who has a substitute 
for the latter county in the town of Nairn. 
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Nairnshire formed a part of the ancient province N-iinuhiri- 
of .Moray. On the estate of Lord Cawtior, at a „ I', 
place called the Hoar Moor, Macbeth, according to ^j*l* ^ 
SJiakespeare, met the witches when upon hi.s way auuijimiu*. * 
from the Western Isles to Forres; and a bed.«tead, said 
to be that on which Duncan was a.ssa.ssinatc(l hy the 
Usurper, is still preserved in the Castle of Cawdor. 

Near the village of Aultdearn, Montrose ohtaineil 
a great victory over the Covenanters in 1645. The 
county contains the niin.s of several castles, and 
other remains of an early age. The Castle.s of Col¬ 
der or Cawdor, and Kilravock, both of groat anti¬ 
quity, arc .still the scats of tlieir proprietors. 

7'iie ]iopuiation of this .siimll county is shown in 
the fulloiving ab.straet.—See The liuaulicx of Scot- 
/(■»/(/, Vol. IV.; Leslie'.s (inirrnl f'ino of t/ie -tnrf 
ftilhiii‘ifil’ Sairn and Mormj ; 'I'he General llrpo/t 
of S, iiiltind ; and Playfair’s Dacr/plioii oj Sroflanit, 

'ol. 11. (a.) 


1800. 


1 iiiinsKs. 

1 J'KHMINS. 

i OtTt'rATUINS. 

1 

1 

Inhabited. 

My iiow 
iiwiny 

IHVIl. 

pitiU 

i 

.5 

(4 

1 

Mulci- 

Females. 

i 

/*r; 

rliielly em- 
pln^eil 111 
A('ru-iil- 
liin’. 

l•|lll•lly eni- 
jilDyi'il in 
'I'rade. Ma- 
niilat lures, 
iir llan.li- 
eral’i. 

All otlicr 

Hdt 

I'ompnspA 
in tlip tno 

pru'iMliii^v 

Tot ill lit' 
I’eisim*. 

1,5)10 

1.5)4.') 

.■12 

.'L(k).q 

4,(il8 

2,!)0I 

8f)8 

t, l■.';6 

o o.*: — 

O,-.) t 


1811. 


IIDUSFS. 

FKll.SONS. 

j t)('t;t'rATK).\s. 


1 

By how 
litany 

tH'fU- 

t 

1 

c 

*3 

1 Males. 

i 

Femalcs.j 

1 

I 

j 

rliiclly em¬ 
ployed in 
Agriciil- 
tiire. 

Fuiiiihr'i 
chiefly em¬ 
ployed in 
Trade, iMa- 
iml'ucturcs, 
or llandi- 
eraft. 

AU other 
not 

comprised 
in the tun 
preceding 
classeii. 

Total lit 

PcTbOUS, 

l.!)4f) 

2,021 

(is 

! 3,.'■>30 

4.72 1 i 

870 

.'iH 

810 

8,251 


NAPLES.—The history of Naples, down to the 
]>criod when Bonaparte bestowed its sceptre on Mu¬ 
rat, is given in the Enci/vlopadia; where also will 
be found a general description of the country. The 
succeeding historical events of any importance will 
be found under the articles Austhia and Faanck, 
in this Supplcmenl s and there is some notice of its sta¬ 
tistics, under titc general article on Italy. 'I'he pre¬ 
sent article is limited to the late llcvolutioii; oi'which, 
and of its issue, the Editor has received the follow¬ 
ing account from the pen of an intelligent Neapolitan. 

The last revolution of Naples, although it end¬ 
ed unexpectedly, without advantage oi honour to 
the nation, is very remarkable, il' we consider the 
political death (if .we may so speak; to tvliich Italy 
hiui been doomed during three centuries, not only as 


a power, hut as a people; and when wc recollect 
that this was the first political movement which, for 
seventy years, merited the name of a national one in 
Italy. It was attempted ard brought about, not fool¬ 
ishly to bciiclil foreigners, and with foreign troofs, 
according to the old custom of the Italians, but for 
Italian interests, and with Italian forcc.s. 

On the fall of the French empire, Murat was ex><':iusc< .uut 
polled by the Austrian arms from the throne ofl’f''t?fvss<if 
Naples, and Ferdinand restored (May 1815). Xht 
condition of the new government, though at first 
sight promising, was beset with great difficulties. 

The Bourbon ministers found, on tlieir return irom 
Sicily, that an immense power had been u.surped 
by thojCrown, during the French government, the 
period of which was now called the Decniio. All 
aristocratical hierarchy, all municipal franchises. 
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were destroyed. From the highest affairs of state, 
^ -in. J down to the meancMt municipal concern, the prince 
ruled every thing by a liost of public function¬ 
aries. But all this authority was supported sole¬ 
ly by a standing army organized by the French, 
which the king did not trust; and by a revenue of* 
1 (),000,00() of ducats, which, having been only de¬ 
rived from the rapacity of the Frencli financier, had, 
at the end of ten years, become intolerable. They 
found, besides, the dispositions of the jieople very 
much changed. 'I'hc Neapolitans, who seldom lik¬ 
ed their governments, had grown more than ever 
indin'erent to the person of their prince, reluc¬ 
tant to submit to absolute power, and well aware 
of the only effectual remedy to rc»l*in its abuse. 
Uut a cause, more powerful than all these, assist¬ 
ed in imbuing their minds with the principles of 
liberty. A political association, known by tlid name 
of Carbonarisvi, hud sprung up, and experienced va¬ 
rious fortunes under the French. At first it was de- 
.'■pised, because its real object was yet misunderstood; 
it was afterwards flnicely persecuted by Mural, and 
rnuilly e.ircssed in vain by his niiiiister.s, who sought in 
il a support to his tottering threne. But .such a forced 
retractation of his former steps availed Murat nothing 
in adversity. Tiie nation was alienated from liiin, and 
hoped to gain by a change of princes. King Ferdi¬ 
nand hud, in a proclaiiiatioe from Fulermo, promised 
a cou-titution, by wliicli (he people should be the so- 
iVTCtgH, and the prince a mere dcpositnrij of the taxw. 
Murat, vanquished aud despairing, attempted to 
throw out a lure to the Neapolitans, by causing a con¬ 
stitution to be proclaimed a few days before the Aus¬ 
trians occupied that capital. Chevalier Medici had 
now succeeded to Count Zurlo, and alone governed 
the state. This minister lelt no blind party pre¬ 
judices against reforms that bad arisen uut of tlic 
revolution. His objection was solely that of mini¬ 
sterial interest. Esteeming the Neapolitans to be un¬ 
steady in their wishes, lie* would not shock their po¬ 
litical opinions, but rather strove to delude and rule, 
without satislyiiig them. Every thought of tile new 
minister was bent upon finance; fur tlic new go¬ 
vernment Itad assumed the discharge of enormous 
responsibilities. The negotiators for King Ferdi¬ 
nand, at the Congress of Vienna, were forced al¬ 
most to redeem liis crown from Austria, at a 
time when so mucii noise was made by the al¬ 
lies about the doctrine of legitimacy and restora¬ 
tion. They bargained to pay 6,000,000 of du¬ 
cats to the imperial treasury; 1,150,000 ducats 
a year for the support of the Austrian troops in 
the kingdom; and 1,200,000 ducats to Beauharnois, 
ex-viceroy of Italy, for indemnities due to him by 
Austria. The disgraces and burdens imposed upon 
the nation did not stop here. Naples became tribu¬ 
tary even to Home and to the piratical states of Africa. 
Rome would not consent to satisfy the conscience of 
the king without a Concordat, by which an annual re¬ 
venue of 12,000 ducats in land was assigned to the 
Homan treasury: thirty-six convents were re-esta¬ 
blished and richly provided for by the stale. The 
ordinary administration was no less tainted with pro¬ 
digality. Medici, following the example of France, 


LES. ^ 

endeavoured to prop the immense authority of the NapU-*. 
crown with tlic order of public functionaries left by 
the Frencli, who were so numerous, and so close¬ 
ly bound together, by their opinions and interests, 
that they rc.'einhied a new aristocracy. Hence the 
public offices, which already pressed so heavily upon 
the nation, iar from being reduced, were daily aug¬ 
mented. From all such causes resulted a govern- 
nu’iit that was passive, but rapacious. TIic prime 
luiuisler seemed to govern only to raise taxes, Tlic 
French iinpo.ds, chiefly the land-tax, which had been 
.always burdensome to the nation, now caused gene¬ 
ral complaints, on account of tlio extreme deprecia¬ 
tion of corn and oil, attendant upon the peace of 
I'^uropc. These chief products of a country entirely 
agricultural, now scarcely brought a third of the 
price which they had held a few years before. Yet for 
a small profit of the treasury, foreign merchants were 
allowed to import their corn into the kingdom, where 
it sold at a very low price, and almost entirely in¬ 
terrupted the sale of home wheat. Tlie distre.ss aug¬ 
mented in a short time to such a pitch, that in Apu¬ 
lia, the old harvest was often thrown into the sea to 
make room for the new one in the granaries. 'I’he 
land proprietors, rich and poor, remonstrated with 
the government, and offered to discharge the imposts 
with the very products of the soil; and these soon 
becoming unequal to taxes aud culture, tbc lands be¬ 
gan to be abandoned—a lamentable, but certain 
mark of the riqiacity of the government and of an 
approaching revolution. The country was overspread 
wit!) internal custoin-honsos from one borough In 
unolher, fur external trade yielded little; contra¬ 
band commerce increased, and tile amount of tlic 
loss was surreptitiously overcharged upon tlic lands. 

The most triding transactions were committed to 
stamped paper, and registered. Jn short, every 
expedient, however ruinou.s, was esteemed good, 
provided il could alford iminodialc money. By 
such means the public rcvaiiuus were in three years 
strolchcd to more tlinii ‘2U,UU(),0U0 of ducats ; but, 
for this augmentation, the subject was wrung, moder¬ 
ately speaking, of'hulf his real income, at a time when 
the nalioiial industry was sinking into a state of un¬ 
precedented wretchedness. Tins fiscal delirium 
could not have lasted long. The farnicrs were im¬ 
poverished, the middle classes were reduced to de¬ 
spair ; discontent rapidly sjircad into the provinces, 
and the general wish lor a reform was little dissem¬ 
bled. Curbonarisni, checked only for a time by thii 
denunciations against all secret societies, which fol¬ 
lowed the rc.storat!on, now rose in double strength. 

But an event, which had once threatened its ex¬ 
termination, contributed even more to its revival. 

The minister of police, the Prince of Canosa, detest¬ 
ing the very name of French innovation, designed to 
force back the nation to the state in which it had 
been ten years before. He considered the Carbona¬ 
ri as Murattites, or partisans of the French, whilst 
they are only votaries of liberty and enemies to des¬ 
potism, by whomsoever exercised. The seeds of ano¬ 
ther sect adverse to Carbonarism had been sown since 
the time of the French by a bishop, who was an ene¬ 
my to their government. This was composed of a 
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Nnplca. BjiccicR of l()yuli.''ts, tl>c «lrc“gs of ihe people, chiefly 
notiTs, who Iicul parl.cipateil in tlic counter-revo¬ 
lutionary massacre." of I ' 1 hey assuiiied the name 

. of L'uldoti). 'I'iic niini"ii r of police exerted ail his, in- 
lluciice to rally tlieoi uitli niysteriou'. iiies ai>d signs, 
anil to anil ns many ortiiein as he could. In a litile 
time their inii'ihci.s exeeeiled (i(),(ai(), and they were 
gcnei'.ilh laiicved to he ready to I',ill upon the ('aiho- 
iiari 01 .Miii'atlites on the night id'Holy'] hiiisday I Slti, 
and, ri oewm;' the example ol'tlie Siiili.in vesjiers!, to 
inu'.-aere them all over (he eoiiniry. '1 he minister, 
thn.s heeonie master id' the state, riuild have rcrorined 
it according to his onn will, lint the honihle plot 
wa.H soon discovered . and Medici, n ho prid'essed ipiite 
iliil'ercnt imliiic", and was tlunali poneifiil, caii.-ed 
tlic minister ol' police to be banibhed to imeea. 
Thus Medici saved his country riimi a dreadl'nl civil 
war; the new sectaries weie easily ill.-ariiied, and 
soon sunk into oldivioii. lint the Carbunaii, ulio 
were a.vare id' their danger, and iiad united iiioio 
elo.sely than e\er, vioiikl no nio:e separate, alter 
having once rallied I'lir their common defence. Naj, 
three te.irs were siillicient to draw into their nsso- 
natioii all the active part of lli..* peoi>le, and to con¬ 
vert the rest to tlicir political leligion. Whether by the 
lajise of lime, or hy the recent ex.ni.pie of the free 
eoiislitiitien ol' Sicily having h< eii uvi'ilnrned at one 
blow, it hail bet ome evident tluiL Ihi; [ironiise I'roni I’a- 
lerRiiiwas iinrc state-eralt to hasten the lall^if Micat. 
'I he p.itriol.s, jiidging themselvco strong enough in the 
jirovinees of i..ecec and Ihiri, remiiiili.d the king id iiis 
pledge, nilh hold and leitciated rcnioiihlrance.s; and 
demanded a eoiisliltilion, tog,ether with the repeal of 
Ihe land-tax, within a eeitaiii lerni. 'J'liese jietitioivs 
iieing di.silaiiied, the town of Lecec rose in a coninio- 
lion (1S17), and nulhrrig was wauling to a rcvolu- 
tion but sujiport from the other provinces. iSul the 
eau.s'e of Caihonnri.sm w.is yet neilher .sosliong nor so 
iiiianiiiiotis as it Ijeeaiiit' biiun altcrward.s. A new 
seel had sprung I'lom it, which seemed to incline 
more to democracy, and wa.s much .spread among 
the lower classes ol people in the provinces ol Lecce 
and Ihiri. This seel, hy introducing licentiousnc.ss 
and violence in p:i}iular opinions, iliviilcd niul cn- 
Iceblcd the party, and .soon became odious to the best 
inicntioned of the patiiols. On the first news of 
(ieiicial Cluireli liuvmg inarclicd with some troop.s 
against Lecce, a few Imiulreds of the new sectaries 
took to arms, and overran the country in bands, 
'i'lie fiovcrimicnt commander easily diverted or quel¬ 
led this insurrection, lly dexterously availing liim- 
sclfoi the discord of the jpalriut.<, and showing the 
moderate they had iiotliing to fear from him, he suc¬ 
ceeded in niimsing a great inaiiy, and subduing the 
rest. All the armed were proscribed, many fell in the 
field, and several were pul to dealb, or eoiiiiiicd in the 
•Sicilian islands. ISut discontent had crept even into 
the army. Most of the military having been trained 
by the I'rench, when tlicro were no bounds to fortune 
and lioiunir in their profession, were impatient of the 
restored government, which used soldiers only to 
keep down the people. Ucsidcs, the mal-adniinistra- 
tion of the war minister (a Gerni.aii ofticcr), the pe¬ 
nury of the finances, the jealousy of the Austrians, and 


the partiality of the king towards the military who re¬ 
turned with him from Sicily, had greatly injured the 
army, and uiviiled it into two adverse parties. ITiis 
ho.'.tile disposition was soon turned to the national ail- 
vantage by some patriotic chiefs, the principal among 
whom was Williiini Pepe. This genera! had beendis- 
po-ing affairs for a revolution, during two years that 
he held the military coniniaMd in the provinces of 
l oggia and Avelhno. He had formed there no le.ss 
tliaii ](',()()0 militia, ehielly composed of small land- 
projirietor.*!. armed and clothed at their onn cx- 
penee, and commanded by the country gentlemen, 
who were txii-spi rated again.sl the r.apaelfy of the ad~ 
niiiii.stiMtion. ^^.Siieh :i militia was we,II qualified for 
aeeiirnpli..|)iiig a revolution ; yit f’ley were tolerated 
by llie piiine niini.ster, on aee.iniil of the great ser- 
Viet", without any e.vpenee, he diew' from them; for 
tlu'y bad, in a .short time, scoured the country of 
the banditti,,who are ever svvainiiiig in that king¬ 
dom. Thus to save nionty, arms were entrusted to 
that very i l.is;, which w.as most intcre.slod in national 
lel'Driii. ."'ll capital an error ofde.spolic policy may 
u.ll I har.iele, i/e the udministralum of .Medici as eii- 
l.'rely .■■ii;i!',r!.il. Lvery thing, then fore, hastened to 
a nvoliitioii, when the iiew.s arrived of the move- 
ii.ent at Cadi/. 'I'his example hani-.|ie(l from the 
mii'iitiule all lemainiiig douht.s as to success. It 
l.'Mght the eliiels Iiiiiv to act; ;iiid in a n:itural spi¬ 
rit </f iimt.itioii, they I'lu.ve the eonstiliition of thi 
Cortes Cor their model. This coii.stiliition, more¬ 
over, i.ceniedtohc the only monarchical one lixed at 
one eil'ort hy the represcntative.s of a great nation, 
and still unimpaired hy the abuses of power and tiiiu*. 
The p.ilriots now’ hogim carne.stly to think upon a ge- 
ner.d movement. \Villiain I’epe, considered as the 
duel of the enterprise, eoinnumieatcd his plan (o 
some superior officers of hi.s division, and a few 
eiti/en.s. They agreed that the general should, 
uniler pretence of a muster, as.scml)le, on tlie 25tli ol 
.lune (IS'JO), his 10,000 militia at Avellino, where 
he was to he inmiedJalely reinforced by five regi¬ 
ments of horse quartend at Foggi.'i, Nohi, Nocera, 
Aversa, and Naple.s, and by all the armed patriots 
of the two rriiieipati and Capitanata; a camp wa.x 
then to be formed, and a petition sent to the king, 
demanding the constitution. The signal being thus 
given, no doubt." were entertained of a general and 
ready support from all the provinces. But owing 
to the want of resolution of one colonel, this plan 
failed. The general, judging it convenient to de¬ 
lay his design for u short time, went to Naples, 
where he had been repeatedly called by the govern¬ 
ment. But, in these perplexities, Morelli, a young 
lieutenant, unexpectedly departed from Nola, on 
the night of the 1st of July, with 130 horse, and, 
marcliing to Avellino, threw down the gauntlet. 
The revolution had been long since ripe in the minds 
of the Neapolitans, and the departure of Morelli was 
only the signal fbr its accomplishment. At the first 
intelligence of his march, Foggia, Avellino, and Sa¬ 
lerno, took up arms, and proclaimed the Spanish con¬ 
stitution*. An intrenched camp was formed by the 
constitutionalists in the strong passes of Monteforte, 
and thither the militia, the patriots, and most of the 


N’splcf. 


1 



5 


NAPLES. 


Vaples. standing army, flockrd from all directions. General 
‘ Pope having defeated the precautions of the cabinet, 
by H’hicii he was stiil obstructed in the capital, led 
some more troops to the cam]), and took tlic com¬ 
mand of tha whole. The government, awakened 
from its slumber, had already attempted force. Gc- 
• ncrals Ciirrascos.i and Ambrosia were sent with 
some troops against the constitutional camp, whilst 
Generals Campano and Nim/.i.mte weic to attack it 
rearwards from Solofra. Ihit all proved vain. Cara- 
pano was bravely repelled by the constitutionali.st.s, 
led by Colonel Deconcilj. Carrascosa, perceiving 
the majority of his tmops more inclined to join their 
comrades tlimi to fight against tiiem, \yauld not ha¬ 
zard a battle. The government, now despairing of 
succeeding by force, recailed him, and prepared it¬ 
self to .satisfy the nation. The court, indeed, made 
a la.st eft’ort to divert the storm Iiy a royal promise 
<;f a constitution to bo .settled hi rln/ii (lui/i. Hut 
ibis .state-expedient could not deceive men to whoiu 
no choice was left but between the<scaft’)ld and suc¬ 
cess :—'riio propo.sal was refused. Tlic capital w.'i.s 
in commotion. The King, yielding to the entreaties 
of Ills oldest friends, consented at last to the consti¬ 
tution of the Cortes, Secret pr.itestat'oiw, Imwever, 
arc said to have been addressed from that very mo¬ 
ment to the five great powers of Kurope, U'-cribing 
that concession to mere f>)rc'', and invalidating it in 
.all its con.seq'-ieiuT.s, 

0.i-uncnci-s 'J’ho whole of tins revolution was brought about 
twtwccii itic in six day-., willi a facility and mildness lli.al proved 
I'.htaMisli- jIjj. pkIjIjj. mind to be ripe fur free institutions, ihit 
Ni-vi ('on'.ti fhc royal per.sonages were not mi otisily <'omoled lor 
tuiuia.-iml their loss of power. The king showed this, by re- 
tlu-.Vustriiiii signing tlic government to Ids son Hrince I'laneis, 
liiv.iMnn. assumed the tide of Vb’earof tlie Kingdom. Tlie 

eonslitutioinil camp, lo.OOO strong, was raised at 
Montcforle, and marched to the capital. Many or- 
rors were coniniitted in lliat camp. An egregious 
one had been to inlru.st power to persons whose 
lives and fortunes were not staked on the n volution. 
Fortune no sooner seemed leaning to the side of the 
constitutionalists, than the disappointed ambitious 
spirits of Uie tiiccmho awoke, and laid bold of the 
first places of the .state. Count Ziirlo, who had per¬ 
secuted the patriots, and who had seconded various 
changes of power and principles, reappeared at the 
helm of the state. IIis colleagues had been, like 
him, the courtiers of Murat, and little carcti for the 
new liberty of their country, if it was to be preserv 
ed at the cost of their personal danger and sacri¬ 
fices. Almost all the oRiccs, civil and military, were 
left in the possession of a set of men accustomed to 
change sides from the vanquished to the vanquisher. 
A revolution which had been thus defective in deci¬ 
sion at home, was farther menaced from abroad. 
Austria soon evinced o profound resentment at the 
revolution of Naples, both by diplomatic protesta¬ 
tions, and by rejecting the new Neapolitan envoys 
as the representatives of rebels. From the begin¬ 
ning these true patriots had no other chance of suc¬ 
cess than to have invited all Italians to arms, while 
the Austrians were still weak in Lombardy. But the 
new government had not courage for this, and the 


opportunity for raising Upper Italy by surprise had 
nearly vanished, when the unfortunate revolution of'' 
Sicily broke out. 

Sicily is the only country in Italy where the feudal 
aristocracy is still strong. This island had escaped 
French subjection to fall under that of the English, 
«vho here combated Bonaparte with the principles of 
liberty. Nevcrtlieless the Sicilian constitution, given 
in left the power of the House of ('ominons 
in tin: bauds of the nobility'. But even the few be¬ 
nefits which could have accrued from Engli.sh ascen¬ 
dancy were lo.st by the coiibtitution being nbolihiied 
ns soon os it could be dispensed with. Medici at¬ 
tempted, in to introduce the French admiiiN 
stration into Sicily, but tlie nobles generally resisted 
such innovations, and tiie people, through invete¬ 
racy against tlic rule of the Neapolitan.s, .supported 
their reaistaiiee. After the revolution on tin's .side 
tile I’liunim, the Spanhli constitution had scarcely 
been proclaimed at I'lilermo, when the chief Sicilian 
nobility iii.-.tig.'itcd the people to proclaim Sicily in¬ 
dependent ot N'jple.s. The Nenpulitaii guirison of 
I’aleriiio being fiiriousiy attacked by the mob, and 
ovenvlielined wilb stoiie.s, boiling oil, and other niii- 
,silos thrown from the bouses, suiTemlcrid at discre¬ 
tion al'tci a dreadful contest. But the Sicilian iiuhi- 
iity. alter they had allured the people by the ])rotni.se 
of iiulepeiuieuce from Naples, wherewith they cover¬ 
ed tliL'i.' de.sign of re-e.stabiishing the aristocratic 
ciAstiiiitioii, found that it was easier to raise than to 
guide a sedition. *For the people proclaimed iiide- 
peiulenee, and tlie con.slitutioii of the Cortes cut olf 
the he.ad'. of Princes Aci and Cutolica-.and even whilst 
following their aristocratic leaders, menaced them 
with the . 1 X 0 . At last General I'iorest.an Pope was 
scut into .Sicily w itii a .'-quudron and tiOOU troo[)8. He 
landed at .Mes-jinji, defeated the revolted Palermitans 
at Terinini, and ohligeil l‘alernio to c.-ipit'.'late, de- 
Jiveiing the city from a state of the nio-t friglitful 
anarchy. But that eapltulutioii, which yielded to 
the independents the .separation from Naples, which 
they luid been unable to get by force, was soon an¬ 
nulled by tlie Neapolitan I'arliamcnl. Tlic general 
was rcealled, new' treops were .sent out, and Palermo 
was held iK-ither in friemUliip nor enmity, i'lie ma¬ 
jority of the Sicilians, however, seemed to decide the 
question again.st inde|ic;r.(lenee by sending deputies 
to repre.sent them at Naj les. 

The Parliament had now as.icnibled at N.iple.s, and 
received, on tlie 1st of October, the constitutional 
oath of the king. 'I'lic liberty of Naple.s was to 
di'pend upon this n.sseiubly. 'I'hc Spunisii con.stitu- 
tion bad been granted, excepting the necessary al¬ 
terations to be settled by the representatives in it.s 
adaptation to the Two Sicilies. Vet, at the bottom 
of this proviso from the court lay a design to in¬ 
crease, as much as possible, the constitutional power 
of the Crown by a servile Parliament. The ministry 
had endeavoured to influence the elections; but the 
name of Zurlo was so uiqmpular, tliat the slightest 
suspicion of interference had been sufiicient to ex¬ 
clude a candidate, whatever might be bis experience 
in public aifairs. The people, suspecting (he nobi¬ 
lity of a wish to introduce an liercditary chamber in 
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the constitution, had hooted them off the hustings, liament as to hiajdeparture. A neir consent was gU 
Owing to this national disposition, the Parliament ven, and the king embarked aboard an English man> 
had been mostly composed of men who had never of-war, landed at Leghorn, and proceeded to Lay- 
exercised any public oflicc. Tho majority of them bach. 

were of an upright rather than firm mind; some The departure of the king, to join the enemies 
were versed in literature, none in state-craft; many of the nation, proved, no doubt, the immediate 
ignorant of every thing, trusting more to the jus- cause of the fall of Naples, and all Europe has re- 
tice of the public cause, and to the cflects of proached the Neapolitan Parliament for permitting 
mildness towards the Crown, than to their own in- it, os a signal act of blindness. But an English and 
trepidity and credit with the people. The J’ar- a I'rcnch squadron were anchored in the boy; 6000 
liament applied itself to the diminution of the pub- royal guards were ready to fall upon the people; 
lie burdens, though the military expences had near- and the facility of embarking from the palace, and, 
ly exhausted the treasury; chose a new council above all, the firm resolution of the king himself, 
of state; made good municipal laws; and reorgan- leave it even now doubtful whethes that fatal dc- 
ized the army. At first it was well seconded by the parture could have been prevented. Certainly a new 
nation. The dismissed veterans Hocked spontaneous- revolution would have been necessary for this attempt, 
ly back to their banners on the first call of the go- and the Parliament decided according to what it con- 
vernment, and soon exceeded the number demand- ceived to be an unavoidable necessity. Yet the virtual 
ed. 'I^ic Calabrese militia gallantly supported the failure to the enemies of freedom of their lost covp- 
army in Sicily. Several provinces paid in advance d’itat was worth a victory to the patriots, had they 
tho very land-tax which they felt so heavy. But fully known the value of it. The court was hum- 
thc ministry made all this useless to the state, bled, the credit of the Parliament re-established; and 
Every step of the executive power betrayed slack- the representatives could have still saved the state, 
ness, reluctance, and perfidy; in a word, it destroy- had they, during the flow of popular feeling, created 
cd the liberty and indcpciulcncc of Naples. The a regency of a few tried and bold patriots. By 
court looked for support to that mysterious alliance transferring the seat of government to Calabria 
which styles itself Holy. A congress had met at or to Messina, they ought to have prepared them- 
Troppau, where an independent people were to be selves, from that very moment, to have sustained 
sentenced for having oflended against despotism, a national war. But the Parliament was incapable 
The Parliament, guessing the design of the couh, of such counsels, which appeared to them rash 
applied itself to a speedy reform of the constitu- and unconstitutional. Moderation was their motto, 
tion, that it might be finally sanctioned by the king. This assembly continued the regency to the- Prince- 
Thc prospect of eluding the effects of the revolu- lloyal; suffered a weak ministry to succeed to 
tion in a pacific way being over, a toup-d'etat was a perfidious one; and slumbered in the capital, at- 
resorted to; and some members of the diplomatic tending only to the reform of secondary abuses, while 
body then at Naples agreed with Zurlo upon the they trusted the cause of the country to the mediation 
manner and time of the new experiment. It was of the king with the allies. Not having availed itself 
known by the public that the congress at Troppau of the favourable moment, its credit and power decay- 
had ended, and much uneasiness prevailed for some cd daily, and the national zeal abated simultaneous- 
days in the capital. On the 7th of December, a ly. Tliese public perplexities lasted but a short 
royal message was brought into the Parliament by time. The Parliament had already presented, and 
the ministry, in which a vague and conditional pro- the Regent had finally sanctioned, the reformed code, 
mise of a new constitution was substituted for the when intelligence arrived that the Congress of Lay- 
existing one. It was announced that the king was bach had declared, that whatever had been done by 
going to a new congress, and ail farther dehbera- the revolution was to be instantly undone at Naples, 
tion was forbidden to the representatives. The mes- and that 50,000 Austrian troops were marching to oc- 
sago was at the same time placarded in the capital, cupy the country, and re-establish its despotic govem- 
and forwarded into the provinces, and every practice ment. These orders were enforced by a letter from 
was employed to carry the point by surprise. But the king, in which his majesty, alleging the utter im- 
all this onl^ tended, for the present, to the triumf)h possibility of obtaining anything from the allies, eager- 
of the nation. About 15,000 patriots assembled in ly advised a ready obedience to them. The Parliament 
arms, and remained togetijer tor three days, ready declared that it nad no power to consent to the pub- 
to repel force by force, if necessary. Speedy in- lie ruin, and that the king was to be considered as a pri- 
telligence was dispatched into the country, and soner in the hands of the enemy- This was its last ef- 
many places rose in arms at the same time. The fort. Laws, indeed, were heaped upon laws for the safe- 
Parliament, being thus supported, rejected the mes- t^ of the state; but the circumstances requiring prac- 
san, but permitted the king to go to Laybach, pro- tical courage far more than debates and statutes, all 
vided he should do so to plead the national cause, that was done proved useless. Even whilst the danger 
Then an impeachment was moved against the ministry, grew imminent, die representatives did not dare to 
and two were called to the bar (Count Zurlo and the assume the whole public power. They were still 
Duke of Campochiaro); but the cabal of the cour- frightened by the shadow of a compact, which had 
tien prevailing, it was adjourned sine die. The king, been already broken by the most responsible of the 
after declaring he never meant to injure the existing parties. 

constitution, asked ^in for the opinion of the Par- The effect of the news from Laybach was, to pro- 


Naples. 
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NaplM- iluce mixed fecliegs of apprehension and indignation. 
Tlie inhabitants of tlie provinces seemed disposed to 
defend themselves to the last; but they wanted expe¬ 
rience and guides. A numerous militia had but just 
been formed in ail the provinces, and 12,000 young 
men composed* a national guard of m imposing ap- 
. pearance in the capital. But these militia, yet destitute 
of all military skill and habits, could only serve in a de¬ 
sultory warfare. Of the standing army 12,000 men 
remained in Sicily, in order to keep it in subjec¬ 
tion ; the rest were already cooled in the public 
cause, discordant in their opinions, rather relaxed 
in discipline, through the introduction of Carbo- 
narism, and certainly not commanded by patriots, 
^e Carbonari* too, fancying they had secured the 
^volution by the meeting of the Parliament, be¬ 
gan to divide among themselves. Carbonarism ne¬ 
ver could settle itself into a federation before the 
revolution, and much less after it. Hence the up¬ 
per council of Naples, which ought to hate repre¬ 
sented the whole order, and directed it to the same 
object, was not acknowledged in several provinces, 
and ojienly opposed in Salerno, where the opinions 
rather inclined to democracy. The consent of this 
council, which at first was required to establish 
inferior assemblies, was soon neglected. New 
societies sprang up everywhere. Indeed, all these 
dissentions were diligently prt^oted by money, 
promises, and every wicked practice of the agents 
of despotism at home and abroad. Confusion and 
anarchy .were made pretexts both to colour and 
facilitate foreign invasion. After the revolution, 
Carbonarism ought no doubt to have been abolish¬ 
ed by law, as dangerous to liberty itself, bad the 
free government hud nothing to fear. But this go¬ 
vernment, being undermined on one side, and attack¬ 
ed on the other, could not have found, in its early 
period, a better support than that association. The 
patriots of the frontier provinces attempted to rally 
themselves into a federation, which they called the 
Samnitic League, from the classic name of that 
country. But the society of the Carbonari was no 
- longer susceptible of being recombinecT: and it must 
be confessed, tliat its untimely dispersion was an¬ 
other cause of the shameful fall of Naples. 

Invasion of Meanwhile an Austrian army, 50,000 strong, ad- 
thc Aus- vanced by forced marches towards the countiy. The 
trians. Olid government, compelled at last by the public clamour, 

" hastily called, by telegraph, the militia from the most 
"iovernmwt. points, when the enemy was already reaching 
' the frontiers. The militia hastened from every quar¬ 
ter, but only 15,000 had arrived on the borders of 
Abbruzzo, when it was found necessary to fight. 
General Pept* was appointed to command that fron¬ 
tier. Near San Germane, on the left, was an en¬ 
trenched camp of 50,000 men, most of them vjterans 
who had served in the French wars. The plan of 
defence was, that, if the enemy attacked the right, 
the commandant of the left was to relieve it with 
. troops and evolutions; if the left, should do 
the same. But the distance between the two camps 
was immense. General Pdp£, with some militia and a 
few troops, which together did not amount to a third 
part of the enemy’s forces, was obliged to guard a line 
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of 150 miles in length, and acceuible at five poinu. Nsplct. 
And the Austrian general, as it aj^petred afterwards, 
had directed the main body of hia army upon him, 
well aware that that corps once routed, no more re¬ 
sistance would be offered on the left. F£p£ posted 
himself at Civita-Ducalc, a frontier town in Ab> 
bruzzo, three miles from Uieli, where the enemy 
established his van-guard. The Neapolitan militia, 
then on the frontier, was composed chiefly of sub¬ 
stitutes, badly armed and worse trained, and in¬ 
cessantly harassed by traitorous agents, who re¬ 
presented to them ^faat they should be treated oa 
rebels, if they vainly persisted in opposing the 
peat powers of Europe allied against Naples. Tlie 
king himself followed the Austrians close, declaring 
he was at full liberty, and ordering the nationu 
forces to welcome the invaders as friends. On a 
sudden, some battalions of militia, posted at Argua- 
ta and Tagliacozzo, disbanded. General Pepf-, 
dreading the example, resolved to fight instantly. 

Having distributed his 10,000 men in three columns, 
he advanced towards Rieti on the 7th of March 
1621. His left, led by Marshal Montemajor, was 
to begin the attack at day-break; but it was ten in 
the morning before the order was executed, and the 
Austrianshad already concentrated most of iheirforces 
near the Cappuccini in the plain, when they were at¬ 
tacked. ordered ISfarshal Russo to advance at 
the same time on the right with 200 horse and some 
Mfcntry, to sustain the charges of the Hungarian ca- 
wry, 4000 strong. The fight continued for six hours 
with musketry, and the Neapolitans had made seve¬ 
ral unsuccessful attempts to carry the Cappuccini, 
when Montemajor suddenly began to withdraw with 
his division, ah hour before sun-set. The enemy, 
who till then had been perplexed by the unexpected 
boldness of the militia, having now his right disen¬ 
gaged by the retreat of Montemajor, pushed forward 
great masses of infantry on his left, which being 
extended farther than the right of the Neapolitans, 
threatened to surround them. Pdp6 was then oblig¬ 
ed to order a general retreat, which began in 
good order along his whole line, under the fire of 
Ae enemy. But the militia not being trained to 
retreat while fighting, began to get into disorder; 
and, breaking their ranks, they hurried to the bills, 
without any longer obeying their officers. Some 
companies of the line, which were intermixed with 
them, imitated the example, and all the troops 
speedily disbanded. But a fbw hundred soldiers, ■■ 
headed by a body of gallant officers, covered the 
retreat in such a way that the enemy was scarcely 
aware of the disbanding, and did not advance for 
that night. 

This engagement was sufficient to decide the fate 
of Naples. Ilie Parliament, astonished and dikeou- 
raged at this first blow of adversity, laid aside all 
thoughts ef farther defence, and secretly sued for 
pardon from the king, whom they bad but just de¬ 
clared to be a prisoner of the enemy. The executive 
power, which only waited for a single disaster to throw 
off every constitutional disguise, immediately strain¬ 
ed all its nerves to aceomplish, in a few days, the 
subjugation of the country. More shame than loss, 
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Maple* however, had been incurred; and had a patriotic mi* 
0 nistry guided the helm, the nation might have been 

Natlo^. <»' would have sunk with lionour. To trans* 

Ter tile seat of government into Calabria without dc' 
( lay: to remove the yet unbroken first corps from San 
(iermano into the middle provinces, and to collect 
behind tliem all the retnnants of the corps of Piipe, 
there to be rallied into a second line,—were measures 
tliat seemed as practicable us they were advisable. 
Under such arrangements, the arrival of the enemy 
in the capital might have proved the commence¬ 
ment of his ruin. An immense town, and four ci¬ 
tadels held by national forcer; the almost impreg¬ 
nable fortress of Gaeta behind; an army SO,OOU 
strong on the front; with Calabria in insurrection, 
and the Parliament calling to arms a people gene¬ 
rally sanguinary and revengeful;—these were obsta¬ 
cles almost insuperable against the success of the 
invaders. Moreover, the Piedmontese revolution 
breaking out soon after, would have placed the Aus¬ 
trians between two fires, and spread the national war 
from one extremity of Italy to the other. Tims the 
Italians would have been perhaps at this hour an inde¬ 
pendent and free nation, or at loast fighting to bccomo 
so. Hut scarcely six days had elapsed from the action 
at Uicti, when the commandants of the divisions and 
regiments in the camp at San Germano were requir¬ 
ed, by an order of the day, to frame addresses in the 
name of the army, to the general-in-cliicf, request¬ 
ing him to support we know not whut authority^f 
tlic regent, diiierent from tliu constitutional (%. 
The army was given to understand, that the capital 
und several provinces hud fallen a |irey to uimrcliy, 
while they remained as if plunged in stupor und con¬ 
sternation. Tlie first plan of the court seems to iiave 
been to march the first corps to Naples, und to put 
down the constitution with the same national forces 
which had sworn to defend it. Hut as a strong feel¬ 
ing of reluctance was evinced by some regiments. 
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the royal guards were directed to protest openly Msph* 
against all resistance to tkc king, and this had the ^ 

feet of dispersing the rest of thq troops. The first 
corps had scarcely (lecamped from Mignano, and 
begun to retreat towards the Volturnm when suddenly 
it disbanded. The royal guards only, 6000 strong, 
were kept to their banners. Marching speedily to 
Naples, they shut themselves up in the fortress of Cas- 
tclnuovo, and began.to fire upon the citizens. All was 
confusion in the capital. 'I'he Parliament lost more 
than half of its members, and all its authority. The 
mob only waited the arrival of the disbanded soldiers 
to run to plunder and outrage; whilst murderers were 
let loose upon the most determined patriots, to pre¬ 
vent tliem from making any cflort to fetrieve the pub¬ 
lic fortune. One member, who had the courage to s^ 
out for Calabria, in order to rally the broken ranJn 
of the patriots, was put to death upon approaching 
Eboli, by assassins, who tlierc waited his arrival 
Iwcnty-four other members remained in the Parlia¬ 
ment lo the last, appealing against perjury and fo¬ 
reign injustice, and ofi'ering an honourable but use¬ 
less exatti[)!^‘ to their country. In a few days, tlie 
fortresses, tiie arsenal, the ammunition, the navy, the 
capital, Sicily, and wiiatever yet remained to the na¬ 
tion for its defence, was delivered up to the Aus¬ 
trians by the executive power. Of the patriots, 
hunted down in all directions, some took shelter in 
Spain, Greece, aiul the Ionian Islands, but the great¬ 
er number fell into the hands of their enemies. The 
nation, forsaken by its guides, was struck with asto¬ 
nishment, and made no defence. 

With regard to the actual state of the Two Sicilies, 
it is enough to say, that ail the inju&lice and miseries 
which can fall upon a conquered jieojile, punish their 
inbuintants for not having better defended their must 
valuable rights. Oppression, however, cannot conso¬ 
lidate that absolute power, which has no longer a 
foundation in the national sentiments. 


NATIONS, LAW OF. 


bkftti in- In the meaning of the word Law, three principal 
Tolvul m the ideas are involved; that of a Command, that of a 
term Lav. Sanction, and that of the Authority from which the 
command proceeds. 

Every law imports, that something is to be done; 
or to be left undone. 

Hut a Command is impqtent, unless there is the 
power of enforcing it. The power of enforcing a 
command is the power of inflicting penalties, if the 
command is not obeyed. And the applicability of 
the penalties constitutes the Sanction. 

There is more difficulty in conveying an exact con¬ 
ception of the Authority which is necessary to give 
existence to a law. It is evident, that it is not every 
command, enforced by penalties, to which we should 
extend such a title. A law is not confined to a sin¬ 
gle act; it embraces a class of acts: it is not confin¬ 
ed to the acts of one man; it embraces those of a 


community of men. Anu tho authority from which 
it emanates must be an authority which that commu¬ 
nity arc ill the habit of obeying. An* authority to 
which only a temporary obedience is paid, does not 
conic up .to the notion of that authority which is re¬ 
quisite to give existence to laws; for thus, the com¬ 
mands of a hbstile army, committing plunder, would 
be laws. 


The conditions, which we have thus described, 
m^y all be visibly traced, in the laws which go- 
vernm%nts lay down for the communities to which 
they belong. There we observe the command ; there 
the punishment prescribed for its violation; and there 
the commanding authority to which obedience is ha- , 
bituolly paid. T]i«m idoa* 

Of these conditions how many can be said to be- how 
long to any thing included under the term Law of®*^ in the 

vi„f. „ i ^ ® term Law of ■ 

Nations? Nation*. 
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Law of 
Nationtt 


By that term is understood, soinethiBg wlHch el« 
ther does, or which, it is supposed, ought to bind the 
conduct of one nation towards another. 

But it is not understood, that one nation has a 
right to command another. When one nation can 
be commanded by another, it is dependent upon that 
other; and the laws of dependence are diffiyfent ^pm 
those which we are at present consideringk An in* 
dependent nation woula resent, instead of obeyinjf, A 
command deKvered to it by another. Neither eaa 
it properly be said, that nations, taken aggregately, 
prescribe those laws to one another sereraliy; for 
when did they ever combine in any such prescript, 
tion? When did they ever cdmbine to vindicate 
the violations of them f It is therefore clear, that 
the^erm Command Cannot be applied, at least fat tbe 
ordingfy sense, to the laws of nations. 

In tlie next place, it would not ^m, that any 
thing, deserving the name of Sanction, belongs to 
them. Sanction, we have already seen, b punish* 
ment. Suppose nations to threaten One another 
with punishment, for the violation of any thing Utw' 
dorstood to be a law of nations. To punish im* 
plies superiority of strength. For Uie strong, there* 
fore, the law of nations, may perhaps have a sane* 
tlon, as agdihst tbe weak. But what can it have ns 
against the strong ? Is it the strong, however, or k 
It the weak, by whom it is most liable to be violatedf 
The answer is obvious and undeniable.—Aa against 
these from whom almost solely any violation of tbe 
laws of nations need be apprehendedi there appears, 
therefore, to be no sanction at all. 

If it be said, that several nations may eombine ta 
give it a sanction in favour of the weak, we might, ■ 
for a practical answer, appeal to experience. Has 
it been dune ? Have nations, in reality, combined, 
so constantly and steadily, in fkvour of the law of aa* 
tions, as to create, by the certainty of punishment, 
an overpowering motive, to unjust powers, to abstaia 
from its violation ? For, as the laws against murder 


tpnee, and with Uie miniFa eye; they are qieeufative, 
rather than smsible. The inconveoiences, on the 
other hand, which must be fUt, fiom any nbovement 
to lead eflect to tbe law of hitiOM, gre {ntmediato 
and formidabie; die whole train of the ovlls of war 
' are ohnost sore to arise from them,' Tlie latter 
of impressions must, in getietal, be ftr atcU^ power* 
fill than the former; and thus the iuterpbttttoa, in fa* 
vour of the law of nations, witf'genendfy be shdnaed. 
A nation is oftea but too easily stimouited to 
war in reaeotment of inmries done to itself. But it 
looks with too much oeipAest upon tbe injuries done 
to other nations, to ineor^ny great chance of incon* 
veoience fm* the redress of them. ’ 

Besides, the object b to be gained by tbe means 
of combination.. But the combinations of nations are 
veiw diflicott things. Naiiens batd^ ever combine 
without'iiiiarretting.’ ' ' < ^ 

Again, all natloiiroai^t to coinbioe fyt an object 
cmnioon to alh But for aB' nations to combine in 
anyoMbnierprise b im|KMibi«. Buppode a prince 
to have eiobted die bw of nations, it would be ab- 
sui4 to suppose that ail tbe countries on earth should 
centre to poabb him. But if not all, what b to 
be tm sele^on f ‘ Who sbalH coara forward; who 
stand axcniodf By those who are condemned' to 
the aeeriflee, H what propordon ara the eontribu* 
tioDs to ba made) ..Who b to afford tbe greatest, 
and irito may come whh the bast! 

Itfo oaoecaBsaiy to pursue any farther the analysb 
of dtS extraordbiiy bypothesb. It b evident from 
wbat bait been' ndd, that it b full of Impnctiotbi* 
Ikbe. • . «. 

Ara we, theui obliged to eoulider the maxims or 
rul^ whidi pass uftdarthename of Ltwi of Nadons, 
aa-iittariy without force mid.influence; and the dis¬ 
course 'whk>b b made aboitt them, as mere effiBotation 
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Nathma 



aml'imperdneDoa i 

Not wboiiy so; It it ofom that the ordinaiy in. Tbeonly 

.... - _____ tercoum of nations diould be conducted accoraing 

would have np eiBcaey, if the punishment prescribed to certain forms, generally known mid approved; be* 

were not applied once in fifty or a hundreu times, so 'cause they wHi, be- observed on ail occasions, when Kstkm ii 

tile penalty against the violationa of the law of na* there h no particular motive to violate them, and tha papulir 

" . null <^n pravent .dmotes which might arbe on fri* 

volous occasions. Tney resemble, in dtb respect, 
the ceremonial of a court,'or the established forms of 
poUshad society. 

Tbe objects, howelrer, which ara understood to be 
embraced by tbe bw nadonst. ara of iwo>sorts. , 

The first'are those minor ebjeetk which pnrtafceinoK 
of form than of substanco. Tnw^odier are cfojects 
whbh deeply affimt humaoity. That there are cer* 
tain Interests of nations^ whiph It were good to have 
considered as their rights, and of which tt ta infinitely 
to be desirad thnt dm vidmioc eodd 'be prevented, 
b most true. But if nndmud hw bra no penalty an* 
nexedto it the Waakcr.parfy, who b wronged, 
has no meuoa-cf redrew, where, it may ba said, b 
thaadvantsM of sueb-ebwf Or whara die pro* 
prbty of caifiog dtet a ia«s which bealy adeeiani* 
tkm raspaedngrightet viobtad by tha mara'power* 
fill party wHhIm^ity, aa often, and to as great an 
ast^ as ba idaaaai f ’ 

TlMiireb.Mfil, however, a Mwar, wldcb, iboagh it 
ba net tbe pbysieal forc^ ehber of one state, or of * 


tions can have no efficacy, if it h applied unsteadily 
and rarely. 

On the mode in which it has been applied, we May 
appeal to a great authority. Mdhfosquieu says**^ 
“ Le droit public est plus connu en Europe qu'en 
Asie: cependant on pent dire que Ira passion* des 
princes—la patience dea peoples—b flatterie dee 
ccrivains, en ont corrompu tous bs priacipes. Ce 
droit, tel qu’il est aujourd'hui, est une science ^ 
apprend aux princes jusqu’i quel point w peuvont 
violer la justice, sans choquer burs intfirfits.'—(ibtf. ■ 
Persanet, XCIV.) 

To go a iitde deeper, we may raoeider, whedier 
the interest of nations, that whim, in the iogg nm, 
governs them all, can ever produce combinatimn, 
from which an efieetoal saaettoa, of tbe aatora m 
question, can be ex|ieeted to proosed. .Tbra'they 
would derive some advantage firom the geueral 
rervaUon of those maximi whicb hate- bUso'caUsd 
laws of nations, frivobna as< ora.-'the pebte^upon' 
which the greater part of them turn, cannot .b«‘de*^ 
nied. These ndvantagM, however, ara seen at a dis- 
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combiDation of aUte», applied to vindicate a violation 
of the law of nations, is not without a.great swaj in 
' human affain; and which, as it ia veiy nearly the 
whole of the power which can be applied to secure 
the observation of that law, deserves to be carefully 
considered, that, b^ duly appremating its efficacy in 
this important affair, we may neither uust to it where 
it will disappoint our expectation, nor neglect the 
use of it where it may be turned to advantage. 

That the human mind is powerfully ac^ upon 
by the approbation or djsapwobation, bv the praise 
or blame, the contempt and hatred, or tne love and 
admiration, of the reM of mankind, is a matter of &ct, 
which, however it may be accounted for, is bevond 
theiindts of disputation. Over the whole iield of 
raerality, with the^exeqition of that narrow part 
wJUcdr is protected by peiw laws, it is the only power 
which binds to good conduct, and renders man agree* 
able and useAil to man. It it evident, also, that where 
tliere is not grem; inequality, it it a power, the binding 
force of which must be. necessarily great. Because 
every individual, considered in himwf, is weak and 
helpless as compared with the rest of the community. 
Unless, therefore, be cso prevail upon them to ab¬ 
stain from bduring Urn, he must bo exposed to un¬ 
limited sufibnng. And if, on the othet nmd, be can 
prevail upon them to combine in rdoing, or to desir¬ 
ing to do him good, be is put to the-way of receiv¬ 
ing perpetually the greatest advante^s. Hia motive, 
tbertfore, to obtain the fitvoundile, and to avoid, the 
unfavourable regards of the membm Of the soolety, 
in which he Uvm, is the biglmt order. < But he 
can obtain their favourable, and avoid their unfa¬ 
vourable Bentimenta,ronly by abstaining with scrupu¬ 
lous anxiety from doing any iujuiy to them, and ob¬ 
serving aH such modes of conduct aa are calculated 
to be osetol and ameeaUe to them. 

Tho value which men set upon these favounble 
regards of the persons among whom they live, is 
strikingly manifimted by some of the most ordinary 
forms of their discourse and behaviour. What is 
more esteemed than character? What injury reckm- 
cd more deep and unpardonable than that of the 
man who exerts bimsetfto take away unworthily any 
part of the r^uta)ieo of hia neighbours ? But whst 
is character, u net the tide to Uie fiivourable senti¬ 
ment of other men? And what it the lots of charac¬ 
ter, bat the opinionof edier mepi that we do not de- 
sorre those favourable ^sentiments, with which they 
have been oeeustomed to regard us ? 

'Heaour and shame, those emotions, the intensity 
of whiohJi pcoved by so many phenomena of human 
lift, are hot- the ftMaga which attend upon those 
difihrant sitMUiena When a man finds himself to 
possession of she love^ the este e m , and admiration of 
those by whom bet is eurveunded, he is filled with 
that delict whUh the belief of the secure posseasioD 
of a great source of benefit,- eaUaot ftU to tospire: 
ho is fearless, elated, and ooaffidmiti the principal 
charaoteristtea of that state of mini which wtidieno- 
minate pride. When' h»is oonsetoas, on tbo- other 
band, ce having forftiud to. aay.dogiM t^sftvour- 
ablo sentiments of those among wh^ he lives, he 
aottip'fibat d e pro ssie n which 4twJaim of. n.hi^ly 
vatoad|i.nssemina.iscaloalatBd toeraate^ hacaases, 
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in some degree, to look forward to his fellow men Jf* of 
for good, and feels more or less die apprehension of 
evil at their hands; he fears to prove how far their 
disapprobation of him reaches, or to excite them to 
define it too accurately for themselves; he hangs 
down his head, and dares not so much as look them 
in the face* 

When men are ftvourably situated for having 
those impressions deeply struck; or more correctly 
speaking, when those combinations of ideas have 
consistenUy and habitually been presented to their 
minds, the association becomes at last so indissoluble 
and iitrong, as to operate, even where the connec¬ 
tion «nong the thinn themselves may not exist. 

. When person^ who have been Iducated in a vir¬ 
tuous > society, have, from their infancy, associat¬ 
ed toe idea of certain actions with toe favour^le 
sentiments, and all the advantages which Ro^roai 
the favouritoie sentiments of mankind; and, on the 
otlier hand, have associated toe idea of certain oUier 
aetioBB with toe unfavourable sentimenU, and all the 
to'sadvantages which flow from the unfavourable sen¬ 
timents of mankind; so painful a feeling comes in 
time tOMjraised in them at the very thought of any 
such action, that they recoil from the perpetration 
of it, even to cases in which they may hi perfectly 
secure against any unfavourable sentiments of man- 
ktod, wluch it might be calculated to inspire. 

It will, we apprehend, upon the most accurate in- 
vastigatioB, be tbund, that tots is toe only power to 
which we can look for any considerable sanction to 
toe lawa of nationsfor. almost toe only species of 

E unishment to which toe violation of them can ever 
ecome amenable; and toe only security, therefore, 
which mankind can ever enjoy for toe benefit which 
laws, well contrived for tots purpose, might be cal¬ 
culated to yield. 

It is in the next place incumbent upon us to in- wimt ik- 
quire, wlukt dependence can be placed upon this se- pcndcncc 
oarit)^, to toe set of cases now under consideration; uuun 
and in what circumstances it is calcdated to act fhe popuL 
with the greatest, in what with toe least efficacy, to- sanction, 
ward toia important end. 

. A power, which is wholly derived, from the good 
which may follow the ftvourable, the evil which may 
foUow toe unfavourable sentiments of mankind, will 
act most efi&cadioualy upon him who is the most, 
least efficaoioutly upon him who is the least exposed 
to receive good uid evil from toe immediate inclina¬ 
tion of his fellow men. 

It seems to be evident, that he who is most weak, 
as compared with toe rest of the community, is the 
most exposed to receive good or evil in consequence 
of their ftvourable or unftvourable sentiments; and 
that be, on toe other band, who is the most power- 
fill, as compared with them, is the least exposed to 
raceive good or evil to consequence of those senti¬ 
ments. 

Vdien mm are neaiiy upon equality, no one hss 
any. ehance of toduotog other mople to abstain from 
busting btoi, but by fan abstaining from doing hurt 
to aqr way le tbam. He hu no means of inducing 
them to do him .any.acts of service, but by their ex- 
peetttioa -of xeemving. simiftr eets of service from 
niaa. He i% Ihersfore^ totensdy interested in its 
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being genenlly bdieved o'f bln, thet b» ieanMi 
who is carafiiJ to abstain from injuriag, md ever 
"ready to exert himself to do serrioes to e^ers. 

The case is exceediariy difbrrat, wbeire obe wan 
is lifted high above ow^rs. la that eaM be. has 
powerful means of protection against theie bartflil 
acts, powerful means of obtaining their servieef, al» 
together independent of his eonouct, akogethar in¬ 
dependent of his disposition either to abmn from 
injurinrr them, or to render them terviee, 

So iih, therefore, as good conduct arises from, a 


Mwof 

Msdma. 


thia impastaat case, 4 rawiinf to aea wbai are^ the 

{aftrenoas, bearing upoa ii» which tea are entitfod to ___ 

dNiw from tbem> We base idiwa^ ascertained, that 
frw .aely fipwBE which can. caamm to tohMim the \ 
liiwa dnationaf Inother woros, torattordlMr puaiih * 
any narim^'according as b. obeys, ^dbpiNya them, 
is tiiaji|>pMhati«i aod,,diiiftonhAtioflb,«f,>«inkiad. 

Ii.frdlowB^ that the tofCrahiinf. force ease, 

detenniaad Inr the satoniatimw whiidi th^ w^fovarn 
itasay here nannad widi tha'.apiiioimi^ aad'^Sai^* 
ptobntiM of Bsaakiiidi If they hMiP fratnad streqgaa* 


man's dependence upon the santimenta of atfami; 'Si)amtiaaSioroidaasiirabtohM,widLtiwapiMrobaiioB,' 

^..,1 eL!. 2. i.L.^ -i-* - _--- . - . _A.t_.dl.t l.f_^ _>rsl a*. 


and from this is derived the moral Oeweiv ta whidi 
alone the term ngoral sanction or Cfr^ttlon ann plO- 
perly belong; the seeiufry for'good ewiditBiifc'apt 
tot be lessened, in exact pr^ortion aa; any 
raised above the level of thdsa oomhoah^(<t}mmiiiia 
of the community. If any man ptoMaaia didohtte 
power over the rest of the oomnHiiiity,’he is set fiiw 
from all dependence upon thei# seathoeots.. tin thb, 
or nearly in this situation is every-dOto^t'itovisiga 
well established authority^ So frtr os a Wen b .lda* 
cated as a despot, he can therefore have bot fitW'Of 
those associations, on which a conduct, bariefioeot to 
others, depends. He is not aoCustomed to.- -lo^«— 
for the services which be needs, or the ovila wbhdi 
ho apprehends, from otiiers«~to the opMoo irltiofa 
they may entertain of the goodness or iwdoms Of 
conduct; ho cannot, themor^ have that aslatary 
train of associations from an eril act to the caht^* 
natory sentiments of mankind, and from the eon* 
demnatory sentiments of mankind to the forfoitura 
of all those delights and advantages whi^ to'ingto 
him from the operation of their favoorri^ r^orda; 

—^associations which in men favourably aituatM.'lto* 
come at last habitual, and govern the conduct,' as 
it were, mechanically, without any distinot - raour- 
rence to the consequences, upon the thought of 
which, nevertheless, this salutary and anaobili^' aaor 
timent ultimately depends, ana'from wliieb-u.'has 
been originally derived. ' ’' • a- -i'. 

If such is toe situation of the denot. with, radard „ , 

to these important associatieus, It is' u a.'propOrwiB- . ' Two< tluaga sto Dooeasanto giro precision and 
al degree the situatim of aO these trim, paifrdko of cartainto to the oparation at Jiawt frithm a commu- 
tbat species of elevation. In an AristooratiOal eoii^ nby. The ooa ia, a striot datarmiha^ pf what the 
try, for example, a country in which tboM ia gtoat. hmr b, the second, a tirfouoa^ stLcbnstibutad qa to 
inequality of wealth, those who postfem the^Jarge frw- * yiald.prompt and acaumta aMcq^ to..^ bw* It 
tunes, are raised to a great dMrae’'idwve my chence la aviomit, that ihoM .(Mo arq 


otMaqramoeiationB,^ of .the paipfoI.idDd».w^ the db- 
.a|ifam>tiao,af maakiad, toe restothiing foiiee wOl be ‘ 
g^aOGt ifth^'havo. net foromd soeh amoabtions, it 
tiib ilw'foeUe'laid iuBteificKit, It. has, however, 
a{(paBiad,) iiimaediatdy aoava« tiiat.:^a rubmi of a 
eaMttryt'of whidi thageeamaieBtlt'eblmr numarchU 
cal, or aristocmtical,' can have thasa associations in ' 
hot a wry low disrra; an»,tiiOMt aloqq, who arc 
qpHoedkotea lBsel with. th« giaot body of other men, 

Wt p b i po# -in»oifcugatances• calculated to produce 
liMitof -llVwi^only tooa« in^ oouniries, the rulers of 
whirii ‘me-ibiairB flsom. th».>maaa of the paopls^ in 
oihMR wQfdti Ifr democittioal ^eountrias, that the panc- 
ahfo ofIlmiaiM' of natioqs..oan-.ba expected le ope< 
wfbnhi^^dOtoidaraMe eiStot, 

.i^favhimaliaawiqertainad, ;wh8t l| the- power which What ■* w. 
rettndMibm vsolming the lam of nationsj and what "* 

thq^descriptiao cf.iw^ iipao whom its rastrai«ing{)**of^.. 
foimali thoifeiatast,.we ana next to inqatrar by what tiom h« 
osEtmdieitianalhrciaof b.inaybe rahad.to tiia great* p«tHt pn- 
ashpifchb and.', tito greatest amoont of benefit may'*^^'*^- 
htottarivefr from ill ■ r,. 

It h jufiidemly.Jte«ogBifeed,..thot>whatovar. is. in* 
tended to produce' any affect aa a punisbrnent, pro* 
tduaesb h a greater proportion as it ope* 

'rates witii grMterpredsioD and certainty. 'Tbein* 
qvmy, than, togards the -mepiw of giving precision 
’■mi- certainty to thoeo saotiinants of the world, on 
whieb the bmding power of the lawn of nations so 


of receiving evil, or of StaiidinffvdeptmH.'M>f*aay 
good, because the great mass, the lower wdatacof 
their countrymen, tomk unihveioraUy of thaWi. lEhlf 
are, no doubt, to a consider^, dagrea dapaodaot 
upon what the people of their owsi.chMa«.wp)rtUl>M 
of them; and it is accordingly fouliiih'thlb tiHSKfeig' 
lities and acts, which are us^. to thtit- dhttk^^; 
formed into a partienkr, an AriftomatieidiMdm.«f. 
morality, which is very efibctoally l a nc t teM ^i.’bf-il^ 
favourifole and unfavoaraUe saatimenta. ^ tikt mybi 
tocratied body, at the same rime titottitto i vtoii odiw# - 
Jy different from that mare eoiargad «>d^ wpiii* 
hensive code, on wUefa the happinem af'thaig f a Msit .- 
number depends, snd-to whisn .jpipli. |fap OffiAiN 
moral in propriety bdeogai> .'•-•‘■•'■.'■I'ii.-iT-'W.'i'.f'f.'stMJA. ■ 
Such being toe state Of 


Without tbeffo no paoaltiea,oiiktv«|!t7^Wlto«lther 
Ptoobion «r certamty. b-Ovidfwdy 


to4r,(iniia» wbothoi^ WfJ 


iiuid,!R^ 


latojiht _ ..... , 

too atate, ef.jCba«a:orhiqh one 

(ttjtotlMi»ida«Kbhirii,..... •> • i - 

v'-Jt joehviopa to capMudi«'b>top4liat thgiwito 
BMa*dftotoa,l«ww.of nalMkJ^ 
htupansibio rMubbes ihas ever ||4t juwt apy ogpu 
aoeot.: {that ndthw.baaadatenuMd vtoattoelawa 
htrfgoaatiatt war'a<« ImhHny epni^ .for 

O f g ! l iinwfa ;jtii too vi(i^|Mto».#.|iwp/ OlW.htoh opn* 

slitiMi 

thK.Mea of b.aaatoa-to hwiia,haag a o tor w a a to .4^ 

tjNiato’tib^ht'toft ;ivoffyofr 11^ 
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Ltv of and genenl dilcoune. Hardly a aingla accurate defi* 
Nodont. nition haa yet been applied to any part of the aubject. 

Here, then, we come to wW ia obrioualy the 
grand inquiry; namelyWhat can be done to^ 
warda deming the lawa bf nationa I and, $eeondhft 
What can be done towarda pforiding a tribunal for 
yielding prompt and iCCnrate decialoni in eonfonni> 
ty with tberof fat other word*, for applying with the 
greatest poai^biedBcacy the opinion (tftbe world for 
restraining thd violation of them i 
NecewHy In the.Arlieie JuaispatiDENce, yp which it te ne« 
tea Coni ceasary^for us here to revert, we have suiReieiitly 
nia^rt impear, that tbd'foundation of all law ia the 
’ conatitodon bf rights.' Of two parties, nnleia it is 
previously determined what each shall enjoy, it can 
never be determined whether one has improperly 
dteurbed the enjoyinent of the other. To determine, 
however, what * party is to enjoy, is to determine 
bit rights. 

Now, then, with regard to nations, the question is, 
what ought to be conatitdted rights f or in other 
words, what would it be desirable, for die good of 
mankind upon the whble, that the several nations 
should respect as the rigliu of each other? 

This, it is pretty obviotti, is one of the most ea> 
tensive of all inquiries, far exceeding tho Hitoileofan 
article in the present work.' We esn etteni|A''lhtie 
more than to show tha woy in which-the inquiry 
mi^ be carried on. 

in the Article JuaisphiiDBROB. we have endea* 
voured to chear up the meaning whteh in legisladon 
con, without leading to confuston, be siionu attached 
Ridhti of to the term BigkUi and we iwve thhre Kfcewire seen, 
Notion*, gyj classes of objects, ia which in* 

dividutls c«n' have rights; namely, Thingt,-aad Per. 
sons. 

The case, we believe, wilt be found the seme with 
respect to nations. They also can' have rights, in 
noraing but Persons, and Things. Of course^ it fel¬ 
lows, that they can receive injury in nothing but in 
Persons, or Things. 

The inquiry, however, with respect to the rights 
of nations, is not so simple, as that' with respect to 
the rights of individuals; beeatife between indivi¬ 
duals, subject to the same'syltem of laws, the legMa- 
ture recognises nb state of hostility; but between 
nations there is the State of War, and the State of 
Peace, and the riohta which are understood to belong 
to nations aiwdimrent ha these two differrnt statee. 
In die state ofhiar.hatiOns recognise in one enether 
very fhw r^l^reipectittg either persons or thbga; 
they kiif 'titoi ones'and fake and destroy the other, 
with little o^r ihnft than the want of ability. In 
the state of peice, dkey respect' as rigbtf belonging 
to- oAe anotner,' ibarfy-the same th^s which are 
constituted rights of inidiVidnals, by die ordinary 
terns of naddnaHatr; • • ^ 



iVbstAsnid We riiidl begfn^with the eonsfiilteration ofiboie 
^ things whiiA hr woidd be duMivdilethat natienssheuid 

(he time 

firtf, 'Of-1^1^' wUh iMpadt' Mr dlhigs.- 'As 
the anfeqskst of the .iilll^ df uiMiOiis, tfaiOga may be 
dhridei into tiro seiti; 'tblag$ hrioogiag to somO fain 
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dividual member of the nation, and things belonging Law of 
to the nation in its collective, or corporate, capacity, tfadoiii. 

Those rights in things which the nation guarantees _ 
to its indivMuat members, within the nation, it would ^ ^ 
be detirabie, with hardly any exception, that nations yiduals. 
should respect in regard to one Soother; that those 
things, for example, which the government of the 
country to Irhich a man belongs, would regard, and 
would compel all its subjects to regard, as his pro¬ 
perty, the goremments m all other countries should 
rmpect, and compd all their subjects to respect as 
bisjproperty. 

‘ Iniere are two stalea of circumstances in which 
questions may arise between nations, respecting the 
property of their respective subjects. The first, 
where ^e pioperty in question, when the causer of 
dispute arises, is within the country of the indivulual 
to whom it bdongsi The second, where the proper¬ 
ty has, byfts owner, been previously removed into 
tm country, with which, or some of the inhabitants 
of which, the dispute has arisen. 

1. The first let of circumstances exists between 
two eontlrminous countries; the bordering inhabit¬ 
ants of which are neighbours to one another, and may, 
as any other neighbours, infringe the properties of 
one another.’ The proper mode of settling these dis- 
pntCs seeoM to be sufficiently qfavious. The rights of 
the party complaining should be adjudged, a..rord- 
ing to the-laws of the country to which he belongs. 

But the party sued or prosecuted, siiould be amtn- 
able only to the tribunals oi tlic country to which he 
belongs; that is to say, the question should be tried 
before the tribunals of tlie L.^untry of the defundai.t; 
but the definition of the right in question sliould be 
taken from the Jaw of the country to which the 
plaintiff belongs. It might in some cases be conve¬ 
nient for countries in this situation, to agree in con¬ 
stituting a common judicature, appropriated to these 
disputes, to consist, for example, of two judges, one 
of each oountty, with power to chusc a third, when 
they could not agree. - 

Tbo injury complained of may be capable of re¬ 
dress by a remedy of the nature of a civil suit mere¬ 
ly; or tt may bo of that more atrocious sort, theft or 
robbery, fi>r which the remedy of punishment is re¬ 
quired. 

• It would -uppear that pimishmeDfr onght to be ap¬ 
portioned aeoording to tbe laws of the country to 
which tbe party who has fatourred it belongs. What- 
aver would be the punishment decreed lor the of- 
ftariii if oommittod iqieiaat e man of his own coun¬ 
try, each a punishment he onght to sustain, for tha 
OTOice against the man of the other country. The 
qaettHmof punishment is here understood, as extra. 
aeOUS'tothaeof compensation. This ought always 
W-bt-iiMide to the psrty injured, where it is capable 
of Mttg'mide, end in a case of property it is always 
capabla; ifby the author of the injury, from 
wattL-afprcj^y, or other-cause, at least by the go* 
vbmaMt 01 tha oonntry to which he belongs. 

'^-Wliaroei mao faw removed his property from 
fail oMi iirw M t a t ho bouatiy, there seems no peculiar 
fMsmi why-it should be regolated i^ any other laws 
lluto diaee of the oMintry'into which he has remov¬ 
ed r^hts wbidi it confers should be 
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Lkw of otfierwiae determined, or the «i<dotion of, tliom jurioeia that copaeity, dMtjiiot frfMi4 <>n which 

otberwiee punished. ftot them* a» {wirete iodiiddiuilt. Tliesa are l^e 

We bare now considered, thoo^ inarery general oaspat^ which it now reamilNi th|t jae direct our at* 
manner (and our limits preolude us from aUmptiog tgatiOD. , \ 

any thing more), the mode in which natioBs afaoulp 'lliose Ihii^ nhich Mcog to geyimi^eRti> goods The 

agree about the rights of one another (in otbir aind ohattelf; its otoaaables* for akmag^j Or tbe*a» 
words, the laws Uier should estahhrii), In as Ak aa laods which itholdVM hoy todiridual telffli them, in 
the proper^ of indiriduais, belongiog to thstti ii tlmamj ofaaflstamtthsmie^tohaimaeaapofor 
concerned. After the pmptrig of uidiriduals, their OSMs^nog asaufyeot ioaay pthat rulsf, Hoia those 
persont are to be conaiderad as requiring the pretac- jqioUcable to the goods and ehet(iak.whi^ belong fd 
tion of laws. . iw^iduabk , , 

difficulty in detanniniiig wh^^ . w oj^fir thmga, those to wbioh say government 
desirable, as international law, upon thia opa ^laim a rif^t, as eeprasentatlre pf a nati^, must 

subject, than in that which regards the oC Portions of Land* or, seodR^iy* Por* 

individuals. It ii desirable thsd tha pcracma Of idio tiona of Water. 

initabitanis of every country should receive piptee<* . |. The qumtions whldh tvdate to the rij^tl which Domhuoii 
tton, according to the Igwa of their own coOnU^* way nation mSy datm in spy portion of lead* are*" I'Wid. 

But It 11 also desirable that each maaahould sasMoa queatioof rmmwng boundarieat me) ^bOM.mvo)ve 
punishment according to the *awa of hia country: and the whole ofm quaa^t reSpe^iqf the acquisition 
these two objects are to a certaia extent inconaialsat of domiaioo* 

with one another. ^ ^ .To have «py standard for determining queations 

The inconvenience, however* seems to be greater, withtfiagud to dominion* tbe different modm of ac* 
in permitting the inhabitants of one country to hf qunj^dommjoiii must ho recognised: those which 
punibhed, according to the laws of anoftiert than in ara.priqwr to bs allowed and respected by other pa* 
leaving the inhabitants of one country to the aSiae thaw offiphd dfatiognUted those which are tm- 
incasurc of protection against injury to their persons prppeii^ jwi^ hi accurately deftned* and the deftnl* 
from the inhabitants of other countries, as ia afiordod ritiaV fh*da imdwa. 

to the inhabitants of those countries by thoir owp ^OT tlda pdrpoao |t Is easy to perceive, that the 
la<ts Many caies, indeed, may be conceived, in same process it necessary, as that for the dafioition 
wliiil this IS a tneasure of protection whtefi ail res* of v^^deacrilKi,at aomslength, in tbe ArtloJe in 
sunable men would allow lo be inadequate. In soeb thm wort’* rnit^ied JuniartOOillOB, to which we 
case*., Iiowcver, the only leuiedy seems to be tbe for* mus(i agaui refiw, 

ro ition of a compact, bv wh'ch a mode of proceed* It is necessaryt^^aocording to that sanunple, that 

mg, agi ccahle to the sentiments of both parties, may the avenia vfoicfa. are to bo considered ap giving com* 
be puMincIy piescribed. This latter expedient ia of mancement to at^t of domiuion* and woaa which 
couibe extrancou., to that equimhie construrdon ate to be considered as potthig an end to U, ^ould 
which ought to be uniformly apphed by tbe tri* be ftiUy enumeratedr and accurately dafiimd. 
bunals ul one country to the injuries perpetrated. This is tbe first part of the process. The other 
by thoce whom they may have to fodge, upon the pvt is* to distHiguiBh the difete/tt degrees of do* 
inhabitants of another country. If an inbwtant of minion. There ia adominien wbi^ is perfect, which 
Ptrsia, for example, should force cow*broth down includes every powerovertbeaubject in question, and 
the throat oi an inhabitant ond native of Hinthntan, leaves oMhing farther to be nc^ired, a dommum 
the tribunals of Persia idiould sot puuiab thb out- fUKum t there is also a dominion, which is but the 
rage, as they would punish one Pershm eommencement, ■! it wore, of dominion, and includes 

another swallow the same liquid. To tim Penimi » the smallest possible fragment 9( a full domtidoa. 
would be a trifling injury, and more dtait a trbfilog Thaae are the two extremes; and b^een them are 
punishment would not he requfred. To tim Hiodo, mioos distingukludde degrM*, AH these sii^d be 
It would be one of the greatest of all conoibnbiajB- fully depleted, andimcmately defined, 
juries. It ought to be, ther^Rfre, put upoAtesame When any of those events qpoipa wbioh lie to be 
tooting, with an injury of aisequial dagtoOi done tea oonsldered as giviim oomaggnoemsiOt to, righta, ^t 
Persiao; the nature of the iojurv, pot the external often h^peni ^t toey B re >^eampaiiied.hy circum. » 
act, should be the objectof ooneiaarstion t and whet* s^oea wbidt limit the ri^ they irouU otharwile 
ever the punishment whidi would ha owafdefiwewt OOnvey. «id reodet the dombtUMi l«ai thm full, 
a Persian for one of the greatest u^orias ofwhH^hn tityaOyOiroumrtnnoBs ougfit^ nlso, to he ooin{detely 
could be guilty to a Pvaiao, the aime oit|M te|m emuneottedf aadthepmeere£eedit«r1h>eocuntteiy 

inflicted upon him, for this, ope of dhiftaad. ^ ^ 

he could occasion to a Hindu. ,» ' r );• < Hthii were done^ an Internatiene) mte woidd he 

Besides tbe casealn whidi%|pUeri)meet»dMNif«h (BoaMoaad, In Which tbe r^btooftbrninien wottld be 
sentative of the country, maybe hljqrtd thto ugW ibe pMipiwteljr dritasAr and lo dat«miae>«i» qgMtIon 
individuals who live under ^ praiakidfo these*lira nbont boundnriei^ or^eboa| ibe#t|gmoI dmoiniiiMi. 
coses in which it may be h^weA lu^iw^diveetljr. mothieg fonijier kWoidd IbiimhmtiieeeaMiy Ibah an 

Certain things belong M*paopaiee 10 adMwetobMMAly aBSjMMdingtbaetueefHMfr^ 

roent, without belonging to nay indiaMsil iltwi. these sf«^<|Oi|^airei[|U«suMt^ which 

are persona who are rnembemef the gevmMuenti^er w*haire«kiatediW|K9i^ 

agents of the governmenti eod who may reedWhi* nifliab Ik unvilhff wbeh ia ealied p la nd fii g fg jn^ 
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dic&ture. la a question about boundaries there is, 
let us suppose, a district, over which one country 
id 9 irins that it has a right of dominion, a dominion 
more or less complete; and another country denies 
that it has that right. The first question is, Whether 
any of those events has occurred, which would give 
the affirming country a rij^t of dominion f The se* 
cond question is, 'Whether, if such an event bad oc¬ 
curred, it was aecomnanied with any of those circum¬ 
stances which ihnit dominion, and render it less than 
full, and if BOt under what decree of limiting power 
they are oiassedf The third question is, Wmther, 
if an event, thus giving commencement to a rijf^ht of 
dominion bad occurred, any other eviint, putti^ an 
end to riiat right, had subsequently occurred ? 

We need not here enlu^e upon these severd to¬ 
pics ; because they will be suffleiendy understood by 
those readers who beur in mind the expositions al¬ 
ready given in the article referred to; and to those, 
who do not, we suggest the propriety of recurring 
to thi^ artide, as a prepsration for the perusal of 
this. 

It is evidently dispi^ortionate to the limits which 
we must here prescribw to ourselves, to eoumerate 
the events which it would be ogreeabie to the in¬ 
terests of mankind in general, that naUens should re¬ 
gard as giving, andaiono giving, commencessetit and 
termination to rigitu of dominmn; because,' in order 
to affiird an enumeration which would be in any de¬ 
gree instructive, the reasons must be ^ven wby one 
set of events, and not another, ahould We the privi¬ 
lege in question conferred upon them. 

It may be proper, however, in the mean time, to ob¬ 
serve, that Ae eventsin ^estitm willhot befeund to be 
numerous, nor very difficult to discover. -In fact, 
they are, and among civilizml nations, almost always 
have been, pretty newly agreed upon; and titey are 
the questions of modification, end questions of fact, 
upon which, chiefly, difibrences have arisen. For 
example, there is no dispute, that Occupancy, where 
there is no prior right, is an event which should be 
considered as dviog commencement to a right of do¬ 
minion. Neither ie there any doubt, tliat the Con¬ 
sent of those who have a right, may transfer'"that 
right to others: or in other words, that such consent 
is an event wbieh gives eommencemeot to a right in 
those others. Conquest, also, made in a lawfid war, 
is recognized as an event of the same description; aad, 
it will be found upon inquiry that these do, in 
fact, contain the whole* i^ir on every occasion on 
wbi^ dommioo la acquired, the territory so acquired 
most, befbte band, either have beloD«!d to some 
body, OF beve Monged ^to no body. If it belong^ 
to no body, oceupsn^ se the only event which can 
be supposed to pte eonmieneement to the right. 

If it belonged to some body, it must be taken mm 
him, either wiHiady, or by foce. If it is taken from 
him willingly, we nave his consent If itietakea^ 
force, it Is by conqueaths war, that the newri^ n 
creat^. * ■ s 

ft isevidaitfy; howeviw^flutlier necessary, tfattthe 
diflbrentspecie^oonsentehoaldbedbtingumediand 
those tO 'wbidi k would bepee^ to atUmh this in- 
vestitiva power, separated aceunMly fincwitbeen firom 
whkh itimuld be withhidd. It to We acctxiidiDgly, 
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that the doctrine of contracts, would need to be m« 
troduced; that the different species of them applica¬ 
ble to this subject, in which all treaties would be in¬ 
cluded, shouiei be enumerated; that the effects pro¬ 
per to be given to each of them should be defined ; 
and the mode Of interpreting tliem, or fixing the 
sense which they ought to bear, accurately laid down 
It would idso be expedient, after the principal con¬ 
tract)^ applicable to international concerns, are as¬ 
certained, to exhibit in the international code, 
formuUe, with blanks to be filled up, which should be 
enqiloyn^ by nations on aU occasions of such con- 
tmets, and being framed with the greatest possi- 
tde accuracy, would go as far as it would be possible 
by words to go, in excluding abbiguity, and the 
grounds of dtopute. 

With respect to conquest, the last event; calculat¬ 
ed to give commencement to rights of dominion, 
mentioned in the above general enumeration, it is al¬ 
lowed, that as there are some conquests which ouglit 
not to be considered as conferring rights of dominion, 
there are oUierS'which ought to be considered as do¬ 
ing BO. It to exidenlly necessary, therefore, tliat tlie 
line of separation should be drawn. 

Whether a conquest, however, should or sliould 
not be considered as conferring a right of dominion, 
dqiends very much upon the nature of the war, 
through which it is made. If the war be wliat is re- 
gordra as just, and the mode of warfare conformablc 
to the recognized rules, the conquest is apt to be re¬ 
garded as conferring a legimate title; ii'the war, and 
mode of war, be of a contrary description, the va¬ 
lid!^ of the title conferred by the conquest may be 
liable to ^pute. 

' It is evident, therefore, that in order to define the; 
species of conquest on whicli the investitive potvci 
in question should be conferred, the circumstances 
which render a war justifiable, and Ute mode in 
which it is justifiable to carry it on, must first be as¬ 
certained. This forms the second part of our inqui¬ 
ry: and the question regarding the investitive power 
of conquest must be d^rred, till that inquiry is per- 
fonned. 

-.Having thus fisr.considered the mode in whicli 
sboold be detwmined the rights which nations ac- 

a nire over portions of territory, or Land, it remains 
■at we consider the mode in which their rights 
should be determined with regard to Waters. 

Waters, as concerns the present purpose, are, ci- Dominion 
ther rivets or the ko. _ w.-im. 

As the sea involves the questions of greatest ex¬ 
tant and impottance, we shall attend to that part of 
ttos Buhject first. 

£v)Sb ha the ianguage of ordinary discourse, the 
eeato idtenomiiuted thecommon domain of nations. 

The W pnaciple wil^ regard to the sea is this, 
that all nations have an equal ri^ht to the use of it. 

TIka oC rseo^tixlog this principle, is so appa- 
rib^ that u towjteverbeen.tbe subject of any disjpute. 

.And-,all the ri^ts assigned to nations severally, in 


^ common domain, ought to 
ctojs qutef.thb prineiple; and to be limited by it- 
Whateivr use any nation makes of it, should be such 
at aot,te present a simitor and equal use from being 
asadt by oth^ nations.. And every use which can. 
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i.nw ot’ not be shoini to have that effect should be recog* nienoe to other nations, that what Is lost, by all of 

Nations, oj^ed as a right by the law of nations. them taken together, bean no comparison with what 

The principal use which nations make of the sea, is gained 1 ^ that particular nation. In these cases, 
is that of a passage for their ships. Agreeably to the exercise of such privileges should be idlowed $ 
the principle which we have recognized, the ahipa of they should, however, be defined, in aa mam instances 
one nation should pass in such a manner as nottoob- as ^osaiMe, and promulgated by insertloa man inter* 
struct the passage of those of anotfaar. The rules ae- national code. 

cording to which the possible cases of interference Of the privileges in question, are ail those which 
should be regulated, are very simple; and are, In ate easential, or to a eoarideriMe degree subservient, 
fact, laid down and acted upon, with considerable ac> to the national security. In some cases, the exclusive 
curacy. They resemble, in all respects, those accord# ri^ of fisbmg might perhaps come ug^er the same 
ing to which the vessels of the same oouatey .are riue. But this is m general provided fiw, by the ne* 
made to avoid and to regulate their interfersoces in • cessity of drawing the nets, or euriog t^ fiiA upon 
the rivers of the cpuntry, or upon its coasts. ' Ilwre the land, a privilege which, of course, it fs in the 
would bo no difficulty, therefore, in making aconrate power of any nation to give or to withhold, 
definitions of the requisite rights;' for insertion in In obedience to this eqdtable principle; it ap- 
the international code. ' , peart, that such foppish privileges, at have some* 

The rights being established, the violations of times been insisted t^o, and afibrd no advantage to 
them should be punished, on the mme' principles, one nation, which is not wbidly at the cost (Mothers— 
.18 those which we have laid do#tt in regurd tothe lowerinffthefiag,forexample,andsuchlikeimpositions 
preceding cases. Either proper^ has bran injiiMd, ->ibouM not be recognizM by Uie code of nations, 
or persons. In either case, compensation *ls an' in#.. It appears, also, that those tolls which have been, 
di.sputable part of the rem^ial proceM, wherever it sometimes, and are levied at the narrow inlete of some 
is practicable. In loss of proper^, it is ftiily prac* seas, deserve to Bdl under the tame condemnation, 
ticable. It is also practicable in many of the inju* 'Ute passage throng these ialefs is a common good 
ries done to the person. As in the case of oifenoes tO'w tiut nations u tho earth wiudi may have a mo* 
committed on land, the rights of thO' individual fivo to use them; a good of the highest importance 
who has suffered should be estimated according to to .the aatioas-which are 'situated within, and to 
the laws of tlie country to which he belongs; but the which it is the only means of maritime cornmunica* 
punishment of the offender should be measured ac- tion; and, while it imparts no evil to the contermi* 
cording to the laws of the country to which he be* nous natiw; the-tell which that nation levies is an 
longs. In the case of piracy, whmh is robbery, or advantage obtained wholly at the cost of others; 
murder, committed by persons whom no eount^ re* and imposbg upiMi. them a burtiien, in the way of 
cognizes, and upon whom, therefore, jfisticd can be obstiuotitei and-teonble, which is compenuted for by 
demanded from no foreign government, it has hither* advanti^ to nobody. 

to been the practice that die nation suffiaring has ' Hie ‘ waters, we have said, in. respect to which 
taken the punishment into its own hands. Accord* rights should assigned to nations, are rivers and 
ingly, the punishment of piracy has always been'ex* the sea. Having stated what appears necemary on 
tremely severe. It would be, no doubt, better, if a the present occasion with respect to the sea, it re* 
inode were adopted, by which it would not be ne* mains that we offer the few observations required, on 
cessary for a nation to be judge in its own cause. A the subject of rivers. 

rule docs not seem impossible to be framed, accord- Rivers are either tiie boundary between two coun* 
ing to which the punishment of piracy might be pro- tries, or the^ an wholly within a particular country, 
vided for, by referring those accused of it,.eitber to Those which- are wholly within a particular coun* 
some general tribunal, constituted for that purpose, try, it seems most sgreeable to the principle of uti- 
or to Ute tribunals of some nation other than that lity to regard as wholW beloogina to that country, 
against which the ofl^ce h« been perpetrated. A In the case of navigable rivers which .pass throum 
general law, on this subject, to be observed by all several couotries, it would indeed be deairable tor 
nations, would be highly desirable. those countries which are situated' higber up than 

Rules, therefore, seem not difficult to be laid that at the mouth ot each, as.w^ as Ibr all those 
down, for regulating tiio proceedbgs of nations on who mirtt thus have intercounewitb them, uiaothe 
the high seas. A distinction, however, is dnwn.be* narigation of MiCh riven should be firee; but it 
tween what is called tiie high, and whsd is aalled tlie would bo difficult so to regqiate this ri^t, as not to 
narrato seas. By the narrow Mas. it cbmineBly'itieaiit affiiot the security of the country tbrou^ wbi^ a 
some portion of sea, to a greater or lesa extent, ito»» ftee-navigati<m sl^d thus ^ ell^ed t and a slight 
mediately surrounding ai'partwuhtf couBtiqit.t dkn^timi in-its securi^ would be so great alpw to 

which that country claii&s peetdiar jpvilegiMv that oountiy as would require, to oempensate for it, 

question is, whether any such prhiifgeB flioqld ho «, vmy gnat advantage to tbote by waoto the navi* 
allowed, and if aHowed; to wfaatexteMi. ' '■ gatioo wae eqjoyed. UalOfs. when <tiiia advantage 

The regulstbg principle in thn,'Ae'ki’etber.oaiee,- were very gml, it would not, tiMrefore, be agi;ee- 
18 the general advanta^, the prinbipie »f ;atilite. ^leto the principle whUib ibteiMiffioteto the laws 
There are cases, in which oartem privilegee/.in tae of nations, tbat (he fieedom of the narimtion should 
waters surrounding a partioular oMotry; ane of- ee' be regulated -on any mImu ' j^inciptee tow those of 
much importance to that country; and tikefficerdM' aMttw-agvianiaiit.^.H 

of those advantages occasions so very little intSbaue* lA ngM to tboM riven which fiow between ttrq 
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Ijiw of Gountriet, the principle of regulation is sufficiently 
, . plain. The benefits derivable from the river shautd 

be shared equally between them. Its prbicipai be¬ 
nefits arise from the fishing and from the navigation, 
l^e right of fishing in most cases may be fitly dis¬ 
tributed, by each party fishing from its own bank to 
the middle of the stream. The right of navigating 
of each must be so exercised as not to obstruct the 
right of the other. In this case the same sort of 
rules are required, to prevent the ships of tbe two 
nations from obstructing one another, in a common 
river, as are found available to prevent the ships of 
different individuals from obstructing ope another, in 
a river belonging to one country. There is no dif¬ 
ficulty, therefore, hero, which it is worth stopping to 
show how to remove. 

wiiathlioukl We have bow adduced, what our limits admit to 
iw roco^nix.be said, upon the first great branch of the inquiry re- 
«l St Bighu|gtiye to the law of nations; namely, the rights which 
\Vsr."' ” Bhould recognize in one another in the state of 
peace.' Wc proceed to the second branch, relat¬ 
ing wholly to the state of war. 

The questions which present themselves for solu¬ 
tion relating to the stste of war, are eitlier those 
which respect its commencement, or those which re¬ 
spect the mode of carrying it on. 
wiistfciiouJd Witli respect to the commencement of a war, the 
be regsnied principal question is, What are the conditions which 
•*,"i^^'yriiould be regarded as necessary to render it just ? 
the com- 'As >t>en, in a situation where laws, and tlia pro- 
niencement tection derivedTrom them, do not exist, are left to 
of • War thcJi- protection, and have no means of deter- 
ring other men from injuring them, but making them 
dread injury in return, so nations, which, with re¬ 
spect to one another, have, os wc have seen before, 
but little protection from the legal sanetion, are left 
to supply its place by this dread of Injury in return, 
which, in tbe case both of individuals ana of nations, 
may be called the refributive sanction, and of which, 
in the case of nations, war is the principal organ. 

From this view of the essence and end of war, we lay 
down immediately one pretty extensive proposition 
with regard to tbe conditions necessary to render it just. 

As the legal sanction, or punishment for the of¬ 
fences of individuals ought to operate only where 
some right has been violated, and the violation has 
been such as to require it, so tbe retributive sanction 
of nations, which is war, ought to operate only 
where some right of the nation, or something which 
ought to be treated as a right, has been violat^, and 
where the violatioji has been such as to require that 
desperate remedy. 

But as not aii violations which may possibly be 
committed of the rights of a nation Will justify » in 
inflicting war, the next object is, to draw the line Of 
separation, and distinguish between those violations 
of the rights of nations which Justify, and those which 
do not justi^, the extremity of war. 

As the evM sdiich war poduces are exceedingly 
great, it is,^firat of kll, eviaent, that no violation' of 
rights which is uot vary great, will, upon'the princi¬ 
ple which sve have so oftmi recognized, suffice to 
justify it. . Of two ovils, tbe faatt, 'is the chbioa of 
all sound leghilation. 


Of the violation of (he rights of individuals, in the of 
same country, the cases meet for punishment are 
capable of being pointed out, with a degree of accu-' 
racy, not wanting much of perfection. Of the viola¬ 
tion of the rights of nations, committed by one na¬ 
tion against another, the cases whicli would justify 
the remedial operation of war are much more diffi¬ 
cult to define. The difficulty, indeed, is not univer¬ 
sal ; for there are cases which may be very satisfac¬ 
torily defined; and as far os definition can go, it is 
of the utmost importance that it should be carried. 
Uncertainty, tiien, pervades only one part of the 
field; which the more we are able to lessen, the 
greater the advantage in favour of humanity which 
we gain. If a proper code of international law were 
formed, there would be certain defined violations, of 
the rights of nations which would be pointed out, 
not only as deserving the indignaiioti and hatred of 
aii the world, but os justifying the injured nation be¬ 
fore all the world, in inflicting upon its injurcr the 
calamities of war. There would also be certain 
other injuries pointed out, of a more doubtful cha¬ 
racter ; which miglit, or might not, according to cir¬ 
cumstances not easy to define, be such as to justify 
. recourse to war; ‘The injuries of this secondary clm- 
racter, also, which might, or might not, according to 
circumstances, justify a war, arc capable of being 
pointed out with a certain degree of accuracy. To 
a certain degree, likewise, the circumstances which 
would convert them into justifying causes, arc capa¬ 
ble of being foreseen- So far definition is capable of 
extending, and so far, of course, it ought to be cur¬ 
ried. 

In illustration of this latter class of injuries, wo 
may select the most remarkable, perhaps, and im¬ 
portant of all the instances; preparations for a threat¬ 
ened attack. A sense of security is one of the roost 
valulble treasures of a nation; and to be deprived of 
that sense of security, is one of the greatest of inju¬ 
ries. But what state of preparation shall, or shall 
not bo considered os justifying the threatened nation 
in striking the first blow,'in order not to give its 
enemy tbe advantage of completing his preparations, 
and making his attack just at the moment when it 
would bo most destructive, it is perhu|)s impossible to 
determine, for all cases, beforehand; though, no 
doubt, a certain progress may be made towards that 
determination, and the bounds of uncertainty may be 
greatly reduced. 

Wc are aware how general, and therefore how un- 
satisfactora, these observations are, on the important 
subiect of defining those violations of the rights of 
nations which ought to be regarded as justificatory 
causes of war; but at the same time it is to be ob¬ 
served, tiut not much more could have been done 
without framing the code, actually enumerating 
and defining the vkdations'for which that remedy 
should be reserved. 

Another consideration-is now to be weighed. It 
is evident thet'whatever injuries are done by one na¬ 
tion to anoUier; cOnmnsation may almost always be 
made for' them. It u equally evident, that whatever 
injury may have been siutalned, if compensation is 
made for it, tbe justificatory cause of war is re¬ 
moved; 
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Kaw of The doctme of compensatioiii therefore, ii an in* 
Natioas. ^ pgrtant part of international jurisprudence. Before 
recourse is had to war, for any violation of rights, 
compensation ought first to be demanded; and no 
war, except in cases fit for exception, should be re¬ 
garded as just, which this demand bad not preceded; 
a demand which should be made through a consti¬ 
tuted organ, and in a predetermined mode, as we 
shall more fully describe in a subseouent page, when 
we come to treat of an international tribunw. 

As there can be no reason why the demand of 
compensation should not always precede the use of 
arms, except in cases of such a necessity as will not 
allow time for demanding compensation—a necessity 
for the immediat*e use of arms, in order to prevent 
aiv evil immediatefy impending-^those cases of ar¬ 
gent necessity should, as far as possible, be sought 
out, and defined.. 

Other circumstances may be enumerated, as be¬ 
longing to this first stage of the remedy, imainst a na¬ 
tion, which places itself in an attitude, affecting the 
sense of security of any of its neighbours. If a na¬ 
tion is making preparations, or executing any odier 
measures, calculated to excite alarm, it may be call¬ 
ed upon to desist from them; or it may be cali^ 
upon to give security, that it will not make a hostile 
use of them. Of these securities, hostages are one' 
of the most familiar instances. Various other in¬ 
stances will easily present themselves to the consi¬ 
deration of our readers. Upon this part of the sub¬ 
ject, therefore, it is unnecessary for ut to enlarge. 
What should It thus appears, that we may lay down, with a 

he r^ptnltd considerable degree of precision, the conditions upon 
I'n/ust'inUiccommencement of a war ought to be re- 
.nudesof garded as just. It remains, under this head of in- 
• arryiiiK <*" <]uiry, that wc show how it may, as far as possible, 
a War. |,e determined, what ought to be regarded as just 
and unjust in the modes of carrying it on. 

This is an inquiry of more complexity, a ^ood 
deal, than the first. In looking out for a ^ming 
principle, it is evidently necessary to keep m view 
the end to which every just war is of necessity re¬ 
stricted. That is, compensation for an injury receiv¬ 
ed, and security that a fresh injury shall not'be com¬ 
mitted. Combining this with the grand principle of 
humanity and utility, in other words, or mbimity; 
namely, that all evil, wilfully occasioned, and ndt 
calculated to produce a more tnan equivalent good, 
is wicked, and to be opposed, we obtain one com¬ 
prehensive and highly important rule; which is 
this; That in the modes of carrying on war, every 
thing should be condemned by the uw of nttions, 
which, without being more conducive, or moic in 
any considerable degree, to the attainment of the 
just end of the war, m much more mischievous to the 
nation against whom k is done. 

As the end is to be gained, in most cases, only by 
inflicting n loss of men and property, lywn op¬ 
posing nation, it would be dwirsble that the distinc¬ 
tion sliould be drawn between the modn of inflicting 
this loss, which are the most, and those which are the 
least calculated, to inflict Min and'sufiering, without 
being more conducive to wc end. « 

One distinction is sufficiently remarkable; namely, 
the distinction between the men who are in arms or 
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actually oppoeed to the desi^ofthe belligerent^ and Uvof 
the men who ate not eo; auo between the property . 
which belonn to the government of the opposing 
nation, and that which belongs to private individuals 
composing the natiim. 

With respect to the first class of objects, the men 
in arms, and the properto of tlw government, there 
is not much difficulty. To produce the loss of thmn, 
as rapidly as possible, till the end or purpose of the 
war is obtuned, impears to be a pririlege which can¬ 
not be separated mm the right of wairing at oil. 

With respect to the loss of die men, indeed, there* 
is an important restriction. It means die loss of 
them for the purposes of the war, and.no more. If 
it be practicule to put thed in a situadon in which 
they can no longer be iff any service to the war, all 
farther injury to them riiould be held unjustifiable. 

Under this rule falls the obligadon, to nnerally re¬ 
cognized, of makiog our enemies, as often as possi¬ 
ble, prisoners, inst^ of killing ^em, and of treat¬ 
ing them with humanity, while retained in that con¬ 
dition. 

That part of the subject, therefore, which relates 
to men in arms, and to such property as belongs im¬ 
mediately to die government, it is not impossitile to 
include m rules of tolerable precision. The difficul¬ 
ty is, with respect to those individuals who, compos¬ 
ing the body of the nation, form no part of the men 
in arms, and with respect to the property of such in¬ 
dividuals. 

Though it would not be correct to say, that these 
do not contribute or radier that they may not be 
made to contribute, to the ifieans with which the go¬ 
vernment carries on die war; yet it would be ab¬ 
surd not to recoguize a very broad distinction be¬ 
tween them, and the men and things which are im¬ 
mediately applied, or applicable to the war. A dif¬ 
ference, therefore, equally broad, ought, in reason, 
to be made in the mode or treating them. The mode 
of treaUng the one ought to be veiy different from 
that of treating the other. As the rule of destruc¬ 
tion must be the rule with regard to the first, only li¬ 
mited by certain restrictions; so the rule of forbear¬ 
ance and preservation ought to be the rule widi re¬ 
gard to the latter, only to bo infringed upon special 
and justifying circumstances. 

Thus far we seem to have travelled with the advan- 
ti^e of light to our path. We may go a little farther, 
with equw certainty, and say, that as far as regards 
the persons of those who are not engaged in the im¬ 
mediate businese of hostility, very few occdlsioos can 
occu , in whidi it would be allowable, upon any just 
principle iff international law, to do them any injury. 

Leaving them out of the question, we narrow R to the 
cose of the property belonging to indivtduabt and 
shall now proceM to see how & the protection of it 
can be embraced within general rules. 

We must suppose the case, which k the strongest, 
that of an invading army. The advobtege which is 
oqiable of beine derivea to such an enemy, by seiz¬ 
ing and destroying the properto of in^viduals, bears, 
mness in certom very extraordmaiy iuRances, no sort 
of proportion, to. the evil iaflictod upon the indi- 
viduads. 'Hiik we presume, cannot admit of a dispute. 

Upon flie prmciple, therefore, so often recogoieed, ' 
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uf as that, the dictates of which ought in this affair 
**‘’ *"*‘ to ho solely obeyed, no sucli destruction, unless in 
such instances, ought to be sanctioned by the law 
of nations. Much property, it is well known, can 
rarely be counted upon, as any considerable resource; 
because it is to a very great extent in the power of 
the people invaded to drive their property away, or 
to destroy it. The property of individuals, in an in¬ 
vaded country, would in general be a much more cer¬ 
tain resource to an invading army, if that army were 
to purchase from tlicm the articles which it desired. 
And, perhaps, this wouid.be the most advantageous 
compromise of which the circumstances admit; name¬ 
ly, that the invaditig army should abstain from the 
violation of private property: but that it should in 
return have the benefit of an unrestricted market; 
that nothing should bo done on the part of the go¬ 
vernment of the invaded country to preveut its sub¬ 
jects from buying and selling with the invaders, as 
they would with any other parties. 

It may no doubt be true, that the plunder and de¬ 
vastation of a province, or other portion of a country, 
must have an effect in diminishing the resources of 
the government for carrying on the war. In this 
point of view it must be allowed that the destruction 
of private property is of some importance to the in¬ 
vading nation with regard to the result of the war. 
But the question, in settling the difficulties of inter¬ 
national jurisprudence, is not wiiether an advantage 
is gained, but whether the advantage, such as it 
is, be not gained, at too great a coat of evil. 

If it be certain tliat the losing party, in consequence 
of tlio destruction in question, loses more than the 
gaining party gains, it is certain that the two parties, 
taken together, are losers by the proceeding ; and of 
course that nations, in the aggregate, are losers upon 
the whole. Nay, it is certain that each nation, taken 
by itself, is a loser, upon the balance of the coses in 
which it is liable to lose, and those in which it is li¬ 
able to gain. If it loses more in the cases in which 
it bears, than it gains in the cases in which it inflicts 
invasion ; and if it is as liable to bear, as to inflict, 
which is tho usual condition of nations, it follows 
clearly that it is its interest to concur in a rule which 
shall protect the property of individuals, in cases of 
invasion. 

Even in Uiat more civilized mode, which has been 
adopted by invading armies, of availing themselves of 
the properly of individuals; biy exacting contributions 
through the instrumentality of the local authorities; 
contributions which these authorities are leB to par¬ 
tition among the people, as they may deem equitable; 
though it is admitted that this is a much less hurtful 
proceeding than military fapine, still we think, it will 
easily appear, that the evil inflicted upon the contri¬ 
butors is greater than the benefits derived to the re- ‘ 
ceivers. 

Unless the amount thus received by an invading 
army is very considerable, the benefit which is de¬ 
rived, the aid which is gained tewards accomplishing 
the end of the war, must be considered as trifling. 
But if a contribution, the amount of which can be 
or any considerable avail towards attaining the ob¬ 
ject of the war, is levied suddenly upon a particular 
distriety a comparatively small portion of the invaded 
10 
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country, it must operate upon the contributors with I-'tw 
a dreadi^ul weight of oppression. Upon an equitable^ Nations, 
estimate uf the circumstances, it can, therefore, hard¬ 
ly fail to appear, that, whether the contribution ex- 
acted is heavy or light (it must always be heavy 
to those who sustain it), the loss to those ivlio suffer 
must greatly outweigh the advantage to those who re¬ 
ceive. If it be so, this mode of exaction should, it 
is evident, be forbidden by the law of nations. 

If these are the principles, upon which an interna¬ 
tional code, regarding this branch of tho subject, ought 
to be constructed, they will enable us to determine the 
question with regard to the property of individuals in 
another set of circumstances, to which the rules of 
civilized society have hardly yet begun to be applied. 
Whatever rules apply to the property of individuals 
found upon the land, the same rules ought, by parity 
of reason, it should seem, to apply to it when found 
upon the sea. 

The conduct of nations, however, has hitherto not 
been conformable to the parity which appears to be¬ 
long to the two sets of cases. Some tenderness, more 
or less, according to the progress in civilization, ap¬ 
pears to have been shown, by all but savage-s, to the 
property of individuals upon the land. To this liour 
the property uf individuals upon the sea is made prize 
of without mercy by.the must civilized naliurs in the 
world. 

The potions of piracy, in fact, have, on tliis sub¬ 
ject, unhappily prevailed, and governed the minds uf 
men. Pirates make prey of every thing. Sailors, 
originally, were all pirates. The seafaring state was 
a belligerent state, of almost every ve.ssel against 
every other vessel. Even when nations had gradu¬ 
ally advanced into a more civilized state, aiul when 
their vessels abstained from injury to one another in 
a period of peace, they appear, when the ties of 
peace were dissolved, and they were placed with re¬ 
spect to one another in a state of war upon the seas, 
to have felt the force of none but their old associa¬ 
tions, and to have looked upon the state uf war as a 
state of piracy. Two nations at war with one an¬ 
other continue to act towards the property of indivi¬ 
duals belonging to one another, exactly as two na¬ 
tions of pirates would do. 

Assuredly this is a state of things to which the pre¬ 
sent intelligence and morality of the world ought 
speedily to put an end. The very same reasoning 
which we have applied to the case of the property of 
individuals upon the land, is not less conclusive when 
applied to the property of individuals upon the sea. 

The loss to the party losing is more than an equiva¬ 
lent for the gain to the party that gains. 

There is another consideration of great import¬ 
ance. All nations gain by the free u|)eration8 of 
commerce. If then wc were to suppose that the 
losses and gains of the two belligerent parties balan¬ 
ced one another, which yet they never do, there is 
an advantage derived from their commerce to every 
nation on the earth to which, in any degree, cither 
directly or indirectly, that commerce extends; wliich 
advantage is either lost or diminished, by their prey¬ 
ing upon tJie property of the individuals belonging to 
one another. This, therefore, is an unquestionable 
balance of loss, to the general community of na- 
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I .BW of tions, which the law of that commuaity ought to en- 
^“';^deavour to prevent. ' 

If, then, we should supposo that it were enacted as 
the law of nations, that the property of individuals 
passing on the seas should be equally respected, in 
peace and in war, we may proceed to consider wire* 
thcr any disadvantage, nearly countervailing the ge¬ 
neral good, would thence accrue to the bellige¬ 
rents. 

It may be alleged, tliat a nation at war with an¬ 
other is retarded in reducing its antagonist, by the 
riches which the commerce of that antagonist, if un¬ 
disturbed, will place at its disposal. But it is evi¬ 
dent that an advantage to one of two antagonists, 
when compensa&d to the other, by a power to 
overcome that advantage, exactly equivalent, is in 
reality no advantage at all. Such is the cose with 
the advantage accruing to the nation with which an¬ 
other is at war, when the property of individuals up¬ 
on the sea is allowed to pass unmolested. If its 
riches are increased by freedom of commerce, so are 
those of its antagonist. The advantages are equal, 
where the circumstances arc equal, which, in the 
majority of cases, they undoubtedly are. 

If it bo still objected, that there may be cases in 
which they arc not equal, the answer is obvious, and 
incontrovertible. There is no "general rule without 
its exceptions, but partial evil must be admitted for 
general good. Resides, if the case were very re¬ 
markable, it might be excepted from the general rule. 

If this were adopted as part of the law of nations, 
all tiiosc questions respecting the maritime traffic of 
Neutrals, questions which have been the source of so 
mucli troublesome inquiry, so much animosity, and 
so much mischief, would be immediately at an end. 

If the traffic of the belligerents, so far as concerned 
the property of individuals, were free, so would be 
that of all neutral nations. 

Places actually blockaded, that is surrounded with 
an hostile force for the immediate purpose of being 
reduced, either by arms, or by famine, would still 
form exceptions; because the admission of ships in¬ 
to them, with supplies either of food, or munition of 
war, would be directly at variance with the very ob¬ 
ject of the blockade. 

In all other cases, the admission either of pro¬ 
visions or of instruments of war into a bellige¬ 
rent country, ought, undoubtedly, upon the prin¬ 
ciple of utility, not to be disturbed. The benefit, 
except in rare and remarkable cases, could not be 
material to the country into which they might enter, 
nor hence the injury to its antagonist; on the other 
hand, that antagonist would enjoy the same privilege 
of the free admission of those commodities, and thus 
they wouid be equal in all respects. The inconve¬ 
nience, however, which would thus be saved to the 
neutrals—the annoyance of search, tlie loss by de¬ 
tention, the occasions of quarrel—are known to be 
evils of no ordinary magnitude. < 

The desertion of sailors from the ships of a belli¬ 
gerent to those of a neutral has given rise to disputes 
in one instance only, that of Great Britain and the 
United States of America. The question to be de¬ 
termined, in laying down the principles of interna¬ 
tional jurisprudence, is, whether this desertion ought 
to be considered as constituting a ground for the 
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general right of search ; in other words, whether the 
evil to which a belligerent is exposed by desertion, 
or rather by that portion of desertion which can be 
prevented by the right of search, is an equivalent 
for all the evil which is unavoidably produced by it. 

Desertion must take place cither from the ships of 
war of the belligerent, or from its merchant ships. 

In respect to ships of war, it is so easy for a belli¬ 
gerent to prevent desertion to neutrals, at least in 
any such degree as to constitute a great evil, that it 
would be altogether absurd to speak of it as an evil 
to be compared with those arising from the right of 
search. Tlie only occasions on which ships of war 
can be exposed to desertion to neutrals, must be, on 
Uiose occasions on which they go into a neutral port. 
But on those, comparatively rare, occasions, they 
can so easily take precaution against desertion, that 
the danger to which they are exposed is hardly 
worth regarding. 

When the sailors belonging to merchant ships 
transfer their services to the ships of a neutral, it is 
not to be called desertion. It can only take place, 
in very considerable numbers, when seamen's wages 
in the neutral country are much higher than in that 
of the belligerent. The sailor, in this case, leaves 
his own for another counti^, only because he im¬ 
proves his situation by so doing. This is a liberty, 
which, as it ought to belong to every body, so it 
ought not to be withheld from the sailor. If, in- 
dc^, any nation tliinks proper to forbid any class of 
its people to leave their country, as England with 
regard to its artificers, other countries cannot help 
that, but they ought not to be called upon to lend 
their pid to such an antisocial regulation, by allowing 
their vessels to be searched, as security against its 
infringement. Besides, it is evident, that there is a 
much greater security, arising fiom the vciy nature 
of the case, against the chance of a nation’s being, 
to any considerable degree, deprived of its sailors by 
any such means. If the sailors go into the neutral 
country because wages are higher there, a small 
number only will have gone, when wages, from di¬ 
minution of the numbers, will begin to rise in the 
country which they have left, and from increase of 
the numbers, will begin to fall in the country to 
which they have been tempted to repair. When the 
wages of seamen have thus sufficlendy risen, in the 
belligerent country, which they are sure to do if the 
demand for them rises, the sailors will not only come 
back from every country in the world, but the sail¬ 
ors of other countries will hurry along with them; 
and the evil of desertion cures itself. 

Only two questions, of any great importance, ap¬ 
pear to remain { that relating to the march of troops, 
for a hostile purpose, through a neutral country, and 
that relating to the extent to which the operatidne 
of a successful war ought to be pursued. 

According to the prindptes which we have already 
laid down ‘for regulating the proceedings of a hostile 
army even in the invaded country, namely, that of 
committing no plunder, and enjoying the right of 
market, it appears that the right of passing through 
a neutral country on similar terms should be refused 
to BO party. This rule, while it bolds out equal ad¬ 
vantages to oil bell^rents, admits, less than any 
other rule, grounds of dispute. 
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i.tw of The end, which we have already described as that 
Nitbani. alone the pursuit of which can render any war justi- 
liable, sulKcicntly defines the extent to which the 
operations of a successful war ought to proceed. 
The end of every justifiable war is to obtain com* 
pensation for an injury sustained, and security against 
the repetition of it. The last point, that of security, 
alone contains any uncertainty. Nations arc apt to 
exaggerate the demand for security, to require too 
much; very often unconsciously, from the mere crav* 
ings of self-love ; sometimes fraudulently, as a cover 
for ambitious views. As the question, however, re* 
specting what may or may not, in each instance, be 
sufficient security, is a question of fact, not of law, 
it must be determined, if determihed at all, by a tri¬ 
bunal empowered to take cognizance of the facts. 

oiiiiccon- We havc'nowthcn laid down the principles by 
■•tnictian of which, in our opinion, the rights of nations, in re* 
»i" c”i"* another, ought to be determined; and 

shown in what manner those principles 
naiioMl should bc applied, in order to come to a decision, in 

buiml. the most remarkable coses. The minor points it is, 

of course, not in our power to illustrate in detail; 
but that will not, wo should hope, be difficult, after 
the exemplification exhibited, and the satisfactory 
solutions at which we seem to have arrived, of all the 
moreconsidcrabicquostions which thcsubject presents. 

From what has been shown, it is not difficult to 
see, what would bc the course pursued by nations, 
if they were really actuated by the desire of regu* 
lating their general intercourse, both in peace and in 
war, on the principles most advantageous to them all. 

Two grand practical measures are obviously not 
only of primary importance toward the attainment 
of this end, but are of indispensable necessity toward 
the attainment of it in any tolerable degree. These 
are, first, the construction of a Code; and, secondly, 
the establishment of & Tribunal. 

It is perfectly evident, that nations will be much 
more likely to conform to the principles of inter¬ 
course which arc best for all, if they have an accurate 
set of rules to go by, than if they have not. In the 
first place, there is less room fbr mistake; in the 
next, there is less room for plausible pretexts; and 
lost of all, the approbation and disapprobation of 
the world is sure to act with tenfold concentration, 
where a precise rule is broken, familiar to all the 
civilized world, and venerated by it all. 

Huw the na- nations of the civilized world might con- 

tioiit might cur in the framing of such a code, it is not difficult 
i-oncw in to dcvise. They might appoint delegates to meet 
Interna- purpose, in any central and convenient place; 

tionsi Code, where, after discussion, and coming to as full an un¬ 
derstanding as possible upon all the material points, 
they might elect some one person, the most capable 
that could be found, to put these their determina¬ 
tions into the proper words and form, in short, to 
make a draught of a code of international law, as ef¬ 
fectually as possible providing for all the questions, 
which could arise, upon their interfering interests, 
between two nations. After this draught was pro¬ 
posed, it should be revised by the delegates, and ap¬ 
proved by them, or altered till they deemed it worthy 
of thek approbation. It should then be referred to 
the several governments, to receive its final sanction 
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from their approbation; but, in the mean time, it j-ay of 
should be published in all the principal languages, ^'a>ivns. 
and circulated as extensively as possible, for the sake '*»v^ 
of two important advantages. The first would be, 
that, the intelligence of the whole world being brought 
to operate upon it, and suggestions obtained from 
every quarter, it might be made as perfect as possi¬ 
ble. The second would be, that the eyes of all the 
world being fixed upon the decision of every nation 
with respect to the code, every nation might bc de¬ 
terred by shame from objectiog to any important ar¬ 
ticle in it. 

As the sanction of general opinion is that upon 
which cbiefiy, as we have already seen, such a code 
must rely for its efficiency, not a little will depend 
upon the mode in which it is recognized and taught. 

The reco^ition should in each country have all pos¬ 
sible publicity and solemnity. Every circumstance 
which can tend to diffuse the opinion throughout the 
earth, that the people of each country attacli the 
highest importance to such a code, is to themselves 
a first-rate advantage; because it must be of tlie ut¬ 
most importance to them, that all the nations of the 
earth should behave towards them upon the princi¬ 
ples of mutual beneficence; and nothing which they 
can do can have so great a tendency to produce this 
desirable effect, as its being generally known that 
they venerate the rules which arc established for its 
attainment. 

If nations, then, were really actuated by the de¬ 
sire of regulating their mutual intercourse upon 
principles mutually beneficent, they would adopt 
measures for having a code of international law con¬ 
structed, solemnly recognized, and universally dif¬ 
fused and made known. 

But it is not ('nough that a code should exist; 
every thing should be done to secure a conduct con¬ 
formable to it. Nothing is of so much importance 
for this purpose as a tribunal; before which every 
case of infringement should be tried, the facts of it 
fully and completely explored, the nature and de¬ 
gree of the infringement ascertained; and from 
which a knowledge of every thing material to the 
case should be as rapidly as po.ssiblc diffu.sed through 
the world; before wliich also all eases of doubt should 
regularly come for determination: and thus wars, be¬ 
tween nations which meant justly, would always be 
avoided, and a stigma would be set upon those which 
justice could not content. 

The analogy of the code, which is, or ought to be, 
framed by each state fur regulating the intercourse 
of its own people within its own territory, throws all 
the illustration which is necessary upon the case of a 
tribunal for the international code. It is well known, 
that laws, however carefully and accurately construct¬ 
ed, would be of little avail in any country, if there was 
not some organ, by means of which it might be de¬ 
termined when individuals had acted in conformity 
with them, and when they had not; by which also, 
when any doubt existed respecting the conduct which 
in any particular case the law required, such doubt 
might be authoritatively removed, and one determi¬ 
nate line of action prescribed- Without this, it is 
sufficiently evident, that a small portion of the bene¬ 
fit capable of being derived from laws would actual¬ 
ly be attained- It will presently be seen how much 
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Uw of of the benefit capable of bein^ derived from an in. 

Nations, tcrnational code must be lost, if it is left destitute of 
a similar organ. We shall first consider in what man* 
ncr an international tribunal might be constructed; 
and, next, in what manner it might be appointed to 
act. 

iiiiw iin In. ’’ understood that questions relating to all 

iir‘nstion.d nations should come before it, what is desirable is, 
I'ribunai that all nations should have equal security for good 
.iiould bv judicature from it, and should look with equal confi* 
.opstrucioj. decisions. 

An obvious expedient for this purpose is, that all 
nations should contribute equally to its formation; 
that each, for example, should send to it a delegate, 
or judge. Its sifuation should be chosen or its ac> 
cejsibility, and for the means of publicity which it 
might ailbrd; the last being, beyond comparison, the 
advantage of greatest importance. As all nations 
could not easily, or would not, send, it would sufiice 
if the more civilized and leading nations of the world 
t;ot)currcd in the design, with such a number of the 
less considerable as would be sure to follow their ex* 
ample, and to be desirous of deriving advantage from 
an instrument of protection, which to them would be 
nf peculiar importance. 

As it is found by specific experience, and is, in¬ 
deed, a consequence of the ascertained laws of hu* 
man nature, that a numerous assembly of men can. 
not form a good judicatory; and that the best cliance 
for good judicial service is always obtained when on¬ 
ly one man judges, under the vigilant eyes of inte¬ 
rested and intelligent observers, having full freedom 
to deliver to the world their sentiments respecting his 
conduet; the whole of these advantages may be ob- 
tiiineil, ill this case, by n very cfTociual expedient. 
If preeedeiil, also, be wanted, a thing which in cer¬ 
tain minds Imids the place of re.-i-son, it is amply fur- 
nished by the Itornuii law; according to which a 
great mitnber of judges having been chosen for the 
judicial business generally of the year, a selection 
was made out of that number, according to certain 
rules, for each particular case. 

Every possible advantage, it appears, would be 
combined in the international tribunal, if the whole 
body of delegates, or judges, assembled from every 
country, should, as often as any case for decision 
came before them, hold a conference, and, after ma¬ 
ture deliberation, choose some one individual of Uteir 
body, upon whom the whole duty of judge should, 
in that case, devolve; it being the strict duty of the 
rest to be present during the whole of his proceed* 
ings, and each of them to record separately his opi* 
nion upon the case, after the decision of the acting 
judge had been pronounced.' 

It would be, no doubt, a good general rule, though 
one can easily foresee cases in which it would be ex* 
pedient to admit exceptions, that the judge, who ia 
in this manner chosen for eadi instance of the judi* 
cial service, should not be the delegate from any of 
the countries immediat^ involved in the dispute. 
The motive to this is sufluBiently apparent. 

We apprehend, that few words wui be deemed ne¬ 
cessary to show how many securiUee are thue pro¬ 
vided for the excellence of the-judieia} service. 

In the first place, it sednu impoanble to qMMioD,. 


21 

that the utmoat fairneu and impartiality are provided U» of 
for, in the choice of the judge; because, of the two 
parlies involved in the dispute, the one.ia represent* 
cd by a delegate as much as.tbe other, and the test 
of the delegates are indifferent •between them. In 
geperai, therefore, it is evident, that the sinister in* 
tcrest on the two sides being balanced, and there 
being a great preponderance of interest ia favour of 
nothing but a just dedsion, that interest will pre¬ 
vail. 

The best choice being made of a judge, it is evi¬ 
dent that he would be so situated, as to act under 
the strongest securities for good conduct. Acting 
Biogly, he would bear the whole responsibility of the 
service required at his hands. He would act under 
the eyes of the rest of the assembled delegates, men 
versed in the same species of business, chosen on ac¬ 
count of their capacity for the service, who could be 
deceived neither with respect to the diligence which 
he might exert, nor the fairness and honesty with 
which he might decide; while ho would be watched 
by the delegates of the respective parties, having the 
power of interest stimulating them to attention; and 
would be sure that the merits or demerits of bis con¬ 
duct would be made fully, known to the whole, or the 
greater part of the world. 

The judicatory being thus constituted, the mode I'oim of 
of proceeding before it may be easily sketched. ^cduK 

The cases may be divided into those brought be* 
fore it by the parties concerned in the dispute; and TribunBL 
those which it would be its duty to take up, when 
they we're not brought before it by any of the par¬ 
ties. 

A variety of cases would occur, in which two na¬ 
tions, having a ground of dispute, and being unable 
to agree, would unite in an application to the inter- 
national tribunal for an adjustment of their difier- 
unccs. On such occasions, the course of the tribu* 
nai would be sufficiently dear. The parties would 
plead the grounds of their several claims; the judge 
would determine how far, according to the law, they 
were competent to support Uiose claims; the parties 
would adduce their evidence for and against the facts, 
on which the determination of the clums was found 
to depend; the judge would receive that evidence, 
and filially decide. All this is so perfectly conform* 
able to the course of pleading, and receiving proof, 
in the case of suits between individuals, as analyzed 
and explained in the Article Jvusprdoemce, that 
it is unnecessary to be more particular here. If far¬ 
ther exposition is required, it will be found qpon a 
reference to tlio article to which we allude. De¬ 
cision, in this case, it is observable, fully accom¬ 
plishes its end; because tbh parties come with an in* 
tention of obeying it. 

Another, and a numerous class of cases, would 
probably be constituted, by those who would come 
before it, complaining of a violation of their rights 
by another nation, and calling for redress. 

This set of cases is analogous to that, in private 
judicature, when one nan prosecutes another for 
some puni^able ofience. 

it would he ineumbent ufra the party thus ap¬ 
plying to give notice of its intention to the party 
^ainit irimdi U b to complain, and of the day o» 
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I kw oi' which it means tliat Its complaint should be present- decision solemnly pronounced by such a tribunal. 
Nations, Would always have a strong clFect upon the imagina- 

If both parlies arc present, when the case comes tions of men. It would fix, and concentrate the dis- 
forward fur trial, they both plead, according to the approbation of mankind. 

mode described in the Article JuitisruuuENCE; Such a tribunal would operate as a great school of 
evidence is taken upon the decisive facts; and if jn- political morality. By sifting the circumstances, in ail 
jury has been coinmitted, the amount of compt nsa- the disputes of nations, by distinguishing accurately 
tion is decreed. When it happens that the defen- between the false colours and the true, by stripping 
dant is not prmnt, and refuses to plead, or to sub- oifall disguises, by getting at the real facts, and exhi- 
mit, in this instance, to the jurisdiction of the court, biting them in the true point of view, by presenting 
the inquiry should notwithstanding go on ; the allc- all this to the world, and fixing the attention of man- 
gations of the party present should be beard> and the kind upon it by all the celebrity of its elevated situa- 
cvidence which it adduces should be received. The tion, it would teach men at large to distinguish. By 
non-appearance of the party defendant should be habit of contemplating the approbation of such a 
treated as an article of evidence to prove the truth court attached to just proceeding, Ks disapprobation 
of its opponent’s allegations. And the fact of not to unjust; men would learn to apply correctly their 
appearing should, itself, bo treated as an offence own approbation, and disapprobation; whence would 
against the law of nations. flow the various important effects, which these senti- 

It happens, not unfrcqucntly, when nations quar- roents, justly excited, would naturally and unavoid- 
rel, that both parties are in the wrong; and on some ably produce. 

of these occasions neither party plight think proper As, for tlie reasons adduced at the beginning of 
to a])ply to an equitable tribunal. This fact, name- this article, the intention should never be ciilertuincd 
ly, that of their nut applying to the international of supporting the decisions of the international court 
tribunal, should, itsell^ as stated before, be marked by force of arms, it remains to bo considered what 
in the code as an international offence, and should means of another kind could be bad recourse to, in 
be denounced as such by the international tribunal, order to raise to as high a pitch as possible the nio- 
But even when two oifending parties do not ask for live of nations respectively to yield obedience to its 
a derision from the international tribunal, it is not decisions. 

^iropcr that other nations should be deprived of the We have already spoken of the < fleet which would 
benefit of such a decision. If these decisions consti- be produced, in pointing the sentiments ofniaiikind, 
tutc a security against injustice from one another to giving strength to the moral sanction, and by the 
the general community of nations, that security must existence of an accurate code, and by ilic decisions 
not be allowed to be impaired by the refractory con- tiicrosulvcs of a well constituted tribunal, 
duct of those who dread an investigation of their To increase this cflect to the utmost, publicity 
conduct. should be carried to the highest practicable perfec- 

Certain forms, not diflicult to devise, should be tion. The code, of course, ought to be universally 
laid down, according to which, on the occurrence of promulgated and known. Not only that, but the best 
such cases, the tribunal should proceed. First of all, means should be in full operation for diflusing a 
it is evident, that the parties in question should rc- knowledge of the proceedings of the tribunal; of the 
ccive intiiriation of the intention of the court to take cases investigated, the allegations made, the evidence 
cngnisaiicc of their disputes, on a certain day. If adduced, tlie sentence pronounced, and the reasons 
the parties, one or both, appeared, the case would upon which it is grounded. 

fall under one of those which have been previously The book of the law of nations, and selections from 
as above considered. If neither party appeared, the the book of the trials before the international tri¬ 
court would proceed to estimate the facu which bunal, should form a subject of study in every school, 
were within its cognisance. and a knowledge of them a necessary part of every 

It would have before it one important article of man’s education. In this manner a moral sentiment 
evidence, furnished by the parties themselves, name- would grow up, which would, in time, act as a power- 
ly, the fact of their non-appearance. This ought to ful restraining force upon the injustice of nations, 
be considered as going far to prove injurious conduct and give a wonderful efficacy to the international 
on both sides. The evidence which the court would Jurisdiction. No nation would like to be the object 
have before it, to many specific facts, would be liable - of the contempt and hatred of oil other nations; to 
to be scanty, from the neglect of the parties to ad- be spoken of by them on ail occasions with disgust 
duce their pleas and evidence. The business of the and indignation. On the other band, there is no na- 
court, in these circumstances, would be, to state cor- tion, which does not value highly the favourable sen- 
rectly such evidence, direct or circumstantial, as it timents of other nations; which is not elevated and 
had before it; giving its full weight to the evidence delighted with tbs knowledge that its justice, gene- 
contained in the fact of non-appearance; and to pro- rosity, and magnanimity, are the theme of general 
nounce the decision, which the balance of the evi- applause. When means are taken to make it cer- 
dence, such .m it was, might be found to support. tain that what affords a nation this high satisfaction 
Even in this case, in which the practical effect of will follow a just and beneficial course of conduct; 
a decision of the international court may be suppos- that what it regards with so much aversion, will in- 
ed to be the least, where neither party is dispos^ to fallibly happen to it, if it fails in the propriety of its 
respect the jurisdiction, the benefit winch would be own behaviour, we may be sure that a strong aecori- 
derived would by no means be inconsiderable. A ty is gained for a good intercourse among nations. 


I.aw of 
Nations 
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I .aw or' Besides this, it does not seem impossible to find va* 

Nations inconveniencies, to which, by way of penalties, 

those nations init;ht be subjected, which refused to 
conform to the prescriptions of tlie interoattonal 
code. 

Various privileges granted to other nations, in 
their intercourse with one another, might be with¬ 
held from that nation which thu.s demeaned itself in 
a way so contrary to the general interests. In so far 
a.s tile withholding of these privileges might operate 
unfavourably upon individuals belonging to the re¬ 
fractory nations,—individuals who might be little, or 
not at all. accessary to the guilt, the effect would be 
the subject of proportional regret. Many, however, 
in the concerns of mankind, are' the good things 
which can only be attained with a certain accom- 
piAiimont of evil. The rule of wisdom, in such cases, 
is, to be sure that the good outweighs the evil, and 
to reduce the evil to its narrowest dimensions. 

We may take an instance first from trivial matters. 
The ceremonial of other nations might bo turned 
against the nation, which, in this coinniun concern, 
set itself in opposition to the interests of others. 
'I'he lowest place in company, the least respectful 
situation on ail occasions of ceremony, might bo 
assigned to the members of that nation, when travel¬ 
ling or residing in other countries. Many of those 
marks of disrespect, implying neither injury to per- 
.son nor property, which are ciiecked by penalties in 
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respect to others, might be fiw from penalties in re- 
spect to them. From these instances, adduced mere- Nsdon* 
ly to illustrate our meaning, it will be easy to see in xaly- 
what manner a number of considerable ineonvenicn- 
cies might, from this source, be made to bear upon 
nations refusing to conform to the beneficial provi- 
sions of the international code. 

Besides the ceremonial of other nations, means to 
the same end might be derived from the law. A 
number of cases might be found in which certain 
benefits of the law, granted to other foreigners, 
might be refused to them. They might be denied 
the privilege of suing io the courts, for example, on 
account of any thing except some of tlie higher 
crimes, the more serious violations of person or pro¬ 
perty. 

Among other ^tfgs it is sufficiently evident, that 
this tribunal woulffbe the proper organ for the trial 
of piracy. When preponderant inconvenience might 
attend tlie removing of the trial to the usual scat of 
the tribunal, it might delegate fur that purpose the 
proper functionaries to the proper spot. 

liy the application of the principles, which we 
have thus expounded, an application which implies 
no peculiar difficulty, and requires nothing more 
than care in the detail, wo are satisfied that all might 
be done, which is capable of being done, toward se¬ 
curing the benefits of international law. 

(p.v.) 
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/\n insular empire, like that of the United King¬ 
dom of Great Britain and Ireland, which is so much 
indebted, and always must be, for that power, pro¬ 
sperity, and renown which she enjoys, to the giori- 
nus deeds of her Navy, cannot but take a peculiar 
degree of interest in every thing that concerns it. 
This vast machine, indeed, has at all times been the 
pride and boast of Great Britain, the terror of its 
enemies, and the admiration of the world. It is un- 
dcr the impression of its vast importance that wc 
have been induced to give, under their proper heads, 
such details of the civu and military branches of the 
naval departments, as may aflbrd, without entering in¬ 
to too minute details, a comprehensive sketch of this 
great national bulwark, of wliich it is now proposed 
to take a general view. 

The term Navy is generally intended to express 
all ships of commerce as well as of war—the mer¬ 
cantile as well as the military marine; but the ob¬ 
servations contained in the present article Are meant 
to relate only to the latter, excepting that, in speaks 
ing of the progressive enlargement of ships, and im¬ 
provements in naval architecture, the remarks may 
sometimes equally apply to ships of commerce and 
of war. 

Navy comjmud of Matsrisl and Psrsonel. 

The composition of a navy may be considered-un¬ 
der the two distinct heads into which it naturally 
divides iteelf, and under which the French generally 


distinguish an army, the materiel, and the personel; 
tlie former embracing every thing that appertains to 
the ships, their capacity, construction, armament, 
and equipment; the latter all that concerns the rank, 
the appointment, the various duties, i!tc. of the 
officers, seamen, and marines. 

I.— MAraniEL of the Navy. 

It would occupy too large a space to give llUtory. 
even a short sketch of the origin and progress of 
naval architecture, from a bundle of branches, or 
the hollow trunk of a tree—the rude rail and the 
frail canoe—^to the more perfect coracle, or the 
wicker boats of the ancient Britons covered with 
hides. For many centuries after the expulsion of 
the Romans from, or their abandonment of, thc^ Bri¬ 
tish Islands, very little progress appears to have been 
made by us in the q^t of navigation or ship building: 
the natives would appear, for many centuries after¬ 
wards, to have acted merely on the defensive against 
naval invasions. 

" The whole of our naval history,” say the Com¬ 
missioners for Revising the Civil Affairs of the Navy, 

" may be divided into three periods. The Pint, 
comprehending all that preceded the reign of 
Henry VIII. The Second, ending with the Restora¬ 
tion of Charles 11.; and the TAiVd, coming down 
from the Restoration to the present day.” 

To what size, and to what extent, the amount ofFint Period, 
the Englfth ships or vessels were carried, which sup- 
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K*Tyt ported lo many conteiU with the invading Danes, in 
the ninUi century, our naval history has not preserv¬ 
ed any record. We arc told, however, that Alfred 
increas^ the sise of his gallies, and that some of 
then were capable of rowing thirty pair of oars. 
These gaJlies were chiefly employed in clearing the 
Channm of the nests of pirates by which it was in¬ 
fested. It is also said, as a proof of his attention to 
naval matters, that under his auspices, one Ochtcr 
undertook a voyage into the Arctic llegions, made 
a survey of the coasts of Lapland and Norway, and 
brought to Alfred an account of the mode pursued 
by the inhabitants of those countries to catch whales. 
It is, moreover, on record, that his two sons, Edward 
and Atheiston, fought many bldody actions with the 
Danes, in which several kings and chiefs were slain; 
and that Edgar had from 3000 ^000 ships, divid¬ 
ed into three fleets, stationed oiAhree several parts 
of the coast, with which, passing from one fleet or 
squadron to the other, he circumnavigated the 
island; that after this he called himself “ Monarch 
of all Albion, and Sovereign over all the adjacent 
Isles.” Some notion, however, may be formed of the 
size of the vessels which composed his fleets, from 
the imposition of a land-tax, which required certain 
proprietors to furnish a stout galley of three rows 
of oars to protect the coast from the Danish pirates. 
The more eftctually to check these marauders, and 
protect the coasts of the kingdom, William the Con¬ 
queror, in 1036, established the Cinquo Ports, and 
gave them certain privileges, on condition of their 
furnisliing 52 ships with 24 men in each for 15 days, 
in cases of emergency. We should not, perhaps, be 
far amiss in dating the period of our naval architec¬ 
ture from the Conquest. “ The Normans,” says Sir 
Walter Ralegh," grew better shipwrights than either 
the Danes or Saxons, and made the last conquest of 
this land; a Ihnd which can never be conquered whilst 
the kings thereof keep the dominion of the seas.” 
But Rmegh does not describe what the ships were 
which the Normans taught us to build; nor can it 
now be known in what kind of vessels William trans¬ 
ported his army across the Channel, or what was the 
description of the hundred large ships and fifty gal- 
lies of which the naval armament of Richard I. con¬ 
sisted on his expedition to the Holy Land. We are 
told, however, that having increased his fleet at Cy¬ 
prus to 250 ships, and 60 gallies, he fell in with a 
ship belonging to the Saracens, of such an extraor. 
dinary size, that she Was defended by 1500 men, all 
of whom, with the exception of 200, Richard, after 
taking possession of her, ordered to be thrown over¬ 
board and drowned. 

There can be no doubt that'the nations of the 
Mediterranean, particularly the Genoese and Vene¬ 
tians, introduced many improvements as to the capa¬ 
city and stability of Uieir ships, in consequence of 
the crusades and the demands for warlike stores and 
provisions, which such vast and ill-provided armies 
necessarily created; but these improvements would 
seem not to have reached, or, at least, to have made 
but a tardy progress io Great Britain. King John, 
it is true, stoutly claimed for England the sovereign¬ 
ty of the sea, an^acreed that all ships belonging to 
foreign nations, the masters of which should refuse 


V Y. 

to strike to the British flag, should be seized and Navy, 
deemed good and lawful prize. And this monarch 
is siud to have fitted out no less than 500 sail of 
ships, under the Earl of Salisbury, in the year 1218, 
against a fleet of three times that number, prepared 
by Philip of France, for the invasion of England; of 
which the English took 800 sail, and drove 100 on 
shore, Philip being under the necessity of destroy¬ 
ing the remainder, to prevent their falling also into 
the bands of the English. Of the kinds of ships of 
which his fleet consisted, some notion may be form¬ 
ed by the account that is related of an action fouglit 
in the following reign with tlie French, who, witii 
“ 80 stout ships,” threatened the coast of Kent. 

This fleet being discovered by Hubert dc Burgh, go* 
vernor of Dover Castle, he put to sea with 40 Eng- 
lisli ships, and having got to the windward of tile 
enemy, and run down many of the smaller ships, 
he closed with the rest, and threw on board tlicm 
a quantity of quicklime, which blinded them so 
cflectuaily, that all their ahips were either taken or 
sunk. 

Witatever the size and the armaments of our sliips 
were, the empire of the sea was bravely maintained 
by the Edwards and the Henrys in many a gallant 
and glorious sea-fight with the fleets of France, 
against which they were generally opposed with in¬ 
ferior numbers. The temper of the times, and the 
public feeling, were strongly exemplified in the reign 
of Edward I. by the following circumstance: An 
English sailor was killed in a Norman port, in con¬ 
sequence of which a war commenced, and the two 
nations agreed to decide the dispute on a certain 
day, with the whole of their respective naval forces. 

The spot of battle was to be the middle of the Chan¬ 
nel, marked out by anchoring there an empty ship. 

The two fleets met on the 14th April 1293; the 
English obtained the victory, and carried ofi' above 
250 sail. 

In an action with-the French fleet OS'the harbour 
of Sluya, Edward HI. is said to have slain 30,000 of 
the enemy, to have taken 200 great ships, “ in one 
of which, only, there were 400 dead bodies.*' This 
is no doubt an exaggeration. The same monarch, 
at the siege of Calais, is stated to have blockaded 
that port with 730 sail, having on board 14,956' ma¬ 
riners ; 25 only of which were of the Royal navy, 
bearing 419 mariners, or about 17 men each. In 
various other sea actions did this great sovereign no¬ 
bly support the honour of the British flag. But 
though we then, and ever after, claimed the “ domi¬ 
nion of the seas,” that dominion, says Ralegh, “ was 
never absolute until the time of Henry the Eighth.” 

It was a maxim of this great statesman, that “ who¬ 
soever commands the sea, commands the trade of tlic 
world; whosoever commands tho trade, commands 
the riches of the world, and consequently the world 
itself.” 

The reign of Henry V., however, was most glori¬ 
ous, in maintaining tme naval superiurity over the 
fleeta of France, nom a letter of this Sovereign to 
his Lord Chancellor, dated 12th August 1417, disco- 
vere'd by the late Mr Lysons among die records in the 
Tower, and of which the following is a copy, it would 
appear that there was something like an established 
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Navy. Royal navy in his reign, independently of tlie eliip- 
ping furnished by the Cinque Ports and the mer¬ 
chants, for the King's own use, on occasion of any 
particular expedition. The letter appears to have 
been written nine days after the surrender of the 
castle of Touque in Normandy, from whence it is 
dated. 

“ Au reoM •pen en Dieu L'evetque de Dureme are 
ChanceUer D'EngUterre. 

Worshipful fader yn God We sende you closed 
within this letter a cedule conteyning the names of 
ceitein Maistres for owr owne grete Shipper Car- 
rakes Barges an<i Balyngers to toe whiche Maistres 
Wc have granted annuitees such as is appointed up- 
oarechc of hem in the same Cedule to take yerely of 
owre granto while that us lost at owr Exchequer of 
Westm'* at the termes of Michelmasse and Ester by 
even porcions. Wherefore We wol and charge yow 
that unto eche of the said Maistres ye do mue un¬ 
der owr grete seel beyng in yowre warde owr letters 
patentes scverales in due mrme after th’effect and 
pourport of owr said grante. Yeven under owr sig¬ 
net atte owr Castle of Touque the xij* day of Au¬ 
gust.” 

Extract from the Schedule contained in the preceding 
Letter. 


carried purple sails, embroidered widi the arms of . 
England and France $ one ,styled the King’s Cham- 
ber, the other bis Saloon, as tvpieal of bis keepin|; 
his court at sea, which he considered as a part of his 
dominions. Still we are left in the dark as to the 
real dimensions of his ships, and the nature of their 
armament; they were probably used only as trans¬ 
ports for his army. It would appear, however, from 
a very curious poem, written in the early part of the 
reign of King Henry the Sixth, that the navy of his 
pr^ecessor was considerable, but that, b^ neglect. 
It was then reduced to the same state in which u had 
been during the preceding reigns. The poem here 
alluded to is entitled, ** The English policic, exhort¬ 
ing all England to keep the sea, and namely the 
Narrow Sea; showing what profit cometh thereof, 
and also what worship and salvation to England and 
to all Englishmen,” and is printed in the first volume 
of Hackluyt's Collection of Voyages, It was evi¬ 
dently written before the year 1438, when the Em¬ 
peror Si^ismond died, as appears by the following 
passage m the prologue: 

<* For SigUmond, the great Emperonr, 

Which pet reigitrth, when he wh in ihii land, 

With Kina Henry the Fifth, Prince of Honour, 

Here much glwy, a« him thought, he found 
A Piighfk baidf which hed take in hand 
To werr; with France, and make mortoUtie, 

And ever teell kept rouftd about the eea." 


vj. li. xiijs. iiijd. La Grande Nief 1 vj. Mwriners po' 
appelle the dont John Wil- > la sauf garde 
liam est Maistre J deiok Hamult 

vj. li. xiijs. iiijd. LaTrinateRoyale' i 

dont Steph’Thomas est Mais- . vj. Mariners 
tre 

vj. li. xiijs. iiijd. La Holy gost dontf . j„ 
Jordan Brownyng est Maistre ^ 
vj. li. xiijs. iiijd. La Carrake appel¬ 
lee le Petre dont John Gerard - vj. Mariners 
est Maistre . i 

vj. li. xiijs. iiijd. La Carrake appel-1 

lee le Paul dont William Payne > vj. Mariners 
est Maistre 

vj. li. xiijs. iiijd. La Carrak appelle ‘ 

le Andrewe dont John Thor- -vj. Mariners 
nyng est Maistr’ 

vj. li. xiijs. iiijd. La Carrak appellee *1 

le Xpdfre dont Tendrell est Vvj. Mariners 
Maistr’ j 

vj. li. xiijs. iiijd. La Carrak appeUe) 

Ic Marie dont William Riche- > vj. Mariners 
man est Maistr’ 1 

vj. li. xiijs. iiijd. LaCarridc appellee' 

le Marie dont William Hethe vj. Mariners 
est Maistre 

vj. li. xiijs. iiijd. La Qanrak ajppelle 

le George dont John Mersh -yj. Muinen 
est Maistr* 


The remainder, to. whose masters pensions were 
thus granted, consist of seventeen *' metis, beiges, 
and ballyngers,” some with three, and ethers two 
mariners only. But liistory informs us, that about 
this time Henry embarked » army S5,000 men at 
Dover on board of 1500 ami of ships, two of wUcb 

VOL. VI. PACT I. 


The part of the poem which alludes to the navy of 
King Henry the Fifth is entitled, “ Another inci¬ 
dent of keeping the Sea, in the time of marveilous 
werriour and victorious Prince, King Henrie the 
Fifth, and of his great Shippes.” 

The following arc the most remarkidile passages t 

“ And if I thould condude oU by the King 
Henrie the Fift, what wot hie purpoeing, 

Whan at Hampton he mode the great iromoae. 

Which pesied otlier great «I]^i or the Commont t 
The TVtnirie, the Grace de JOieu, the /Io(y Ghoet, 

And other moe, which ai nowe be loat. 

What hope ye was the Kings gmt intent 
Of thoo smppes, and what in mind he meant: 

It was not eflis, but that he raet to bee 
Loide round about environ of the see. 

And if he hod to this lime lived here, 

He hod been Frinee named withouten pere: 

His great ships thould have been put in pieefe. 

Unto the ende that he ment of in ehMe. 

Foe doubt it not but that he would hove bee 

Lord and master about the round seet 

And kept it sure, to stoppe our enneiniss hence. 

And wonne us gm, and wiedy bsongbt it thence, 

That no postage thould be without deleter, -a 

And hit ficenee on see to move and iterre.” 

Shortly after the time when this ^em must have 
been written, it appears from the Parliament Roll 
(SOtb Hen. VI. 1442), that an armed naval force, 
consisting only of dght large ships, with smaller ves¬ 
sels to attend them, was to be collected iVom the 
ports of London, Bristol, Dartmouth, Hull and New¬ 
castle Winchelrea, Plymouth, Falmouth, &c.; and, 
of course, the Royd ships of 1417, the names oi 
which are contained in the foregoing schedule, were 
then eitbei; gone to decay or dispersed. We are not 
to judge of the sise of tbese frotn Bie few ma¬ 
riners appoint to each.. Ybei^ were merely the 
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N»vy. ihip-keepera, or hari)our-cIuty men, piac^ on per- 
raabent pay, to kcop the ship* in a condition fit for 
the lea when wanted. 

Second It i* very probable that, until our merchant* en- 

Hrriod. gaged in the Mediterranean trade, and that the at¬ 
tention of the government wa* turned in the reign of 
Henry VII. fabout 1496), to imitate Portugal in 
making foreign diacovery, under the skilful seaman 
Sebastian Cabot, very little was added to the capa¬ 
city or the power of British ships of war. It is said, 
however, that on the accession of Henry VII. to the 
throne in 1485, he caused his marine, which had been 
neglected in the preceding reign, to be put into a 
condition to protect the coasts a^inst all foreign in¬ 
vasions ; and that, in the midst of profound peace, ho 
always kept up a fleet ready to act. In his reign 
was built a ship called the Great Harry, the first on 
record that deserved the name of a ship of war, if it 
was not the first exclusively appropriated to the ser¬ 
vice of the state. This is the same ship that Cam¬ 
den has miscalled the Henry Grace de Dieu, and 
which was not built till twenty years afterwards, un¬ 
der the reign of Henry VIII. The Great Harry is 
stated to have cost L. 14,000, and was burnt by ac¬ 
cident at Woolwich in 1553. 

We now come to that period of our naval history 
in which England might be truly said to possess a 
military marine, and of which some curious details 
have been.left us by that extraordinary man of busi¬ 
ness Mr Pepys, a commissioner of the navy, and af¬ 
terwards secretary to Charles IL, at a time when the 
King executed in person the office of Lord High Ad¬ 
miral, and alto to James II. until his abdication. 
His minutes and miscellanies relative to the navy are 
contained in a greot number of manuscript volumes, 
which are deposited in the Pepysian Library in Mag¬ 
dalene College, Cambridge. From these papers it 
appears, that in the thirteenth year of Henry VIIL, 
the following were tho names and the tonnage of the 
Royal Navyj 

Tons. 

Henry Grace de Dieu, - - 1500 

Gabriel Royal, ... 650 

Mary Rose, ... 600 

Barbara, .... 400 

Mary George, ... S50 

Henry Hampton, - - - ISO 

The Great Galley, ... 800 

Sovereign, ... 800 

Catherine Forteleza, ... 550 
John Baptist, ... 400 

Great Nicholas, ... 400 

Mary James, ... 240 

Great Bark, - *- - - . 250 

Less Bark, ... 180 

Two row-barges of 60 tons each,—making, in the 
whole, 16 ships and vessels measuring 7260 tons. 

The Henry Grace de Dieu is stated in all otlier 
accounts, and with more probability, to have been 
only 1000 tons; the rule for ascertaining the roea- 
surement of ship* being still vague and liable to great 
error, was probably much more so at this early pe¬ 
riod. This ship was built in 1515 at Eridi, in the river 
Thames, to replace the Ri^t of the some tonnage. 


which was burnt in August 1512, in action with the Navyr. 
French fleet, when carrying the flag of the Lord 
High Admiral. There is a drawing in the Pepysian 
papers of the Henry Grace de Dieu, from which 
a print in the Archaeologia has been engraved, and 
of which a copy has been taken as a frontispiece to 
Mr Derrick’s Memoirs qf the Rise and Progress of 
the Royal Navy. From these papers it appears, 
that she carried 14 guns on the lower deck, 12 on 
the main deck, 18 on the quarter-deck and poop, 18 
on the lofty forecastle, and 10 in her stern ports, 
making altogether 72 guns. Her regular establish¬ 
ment of inen is said to have consisted of 849 sd* 
diers, 801 mariners, and 50 gunners, making alto¬ 
gether Too men. Some idea may be formed of the 
awkwardness in manoeuvring ships built on her con¬ 
struction or similar to her, when it is stated tliar, 
on the appearance of the French fleet at St Helens, 
the Great Harry, built in the former reign, and the 
first ship built with two decks, had nearly been sunk, 
and that the Mary Rose of 600 tons, with 500 
or 600 men on board, was actually sunk at Spit- 
head, occasioned, as Ralegh says, “ by a little sway 
in casting tjie ship about, her ports being within six¬ 
teen inches of the water.” On this occasion the 
fleets cannonaded each other for two hours; and it 
is remarked as something extraordinary, that not less 
than 300 cannon-shot were fired on both sides in tlie 
course of this action. From the prints above men¬ 
tioned, which agree very closely with the curious 
painting of Henry crossing the Channel in his fleet, 
to meet Francis on the “ Champ de drap d’Or," near 
Calais, (and now in the great room where the tio- 
ciety of Antiquaries hold their meetings in Somerset 
House, I it is quite surprising how they could be trust¬ 
ed on tne sea at all; their enormous poops end fore¬ 
castles making them appear loftier and more awkward 
than the large Chinese junks, to which, indeed, they 
bear a strong resemblance. 

Henry VIIL may justly be said to have laid the 
foundation of the British navy. He established the 
dock-yards at Deptford, Woolwich, and Portsmouth: 
he appointed certain commissioners to superintend 
the civil affairs of the navy, and settled the rank and 
pay of admirals, vice-admirals, and inferior officers , 
thus creating a national navy, and rawing the officers 
to a separate and distinct profession. The great 
officers of the navy then were, the Vice-Admiral of 
England; the Master of the Ordnance; tho Survey¬ 
or of the Marine Causes; the Treasurer, Comptrol¬ 
ler, General Surveyor of the Victualling, Clerk of 
the Ships, and Clerk of the Stores. Each of these 
officers had their particular duties, but they met to¬ 
gether at their oflice on Tower-Hill once a week, to 
consult, and make their reports to the Lord High Ad¬ 
miral. He also established the ftatemity of the Trini¬ 
ty-House, for the improvement of navigation and the 
encouragement of comriierce, and built the castles of 
Deal, Walmer, Sandgate, Hurst Castle, &c. for tlie 
protection of his fleet and of the coast. 

At the deatli of Henry VIII. in 1547i the R^al 
navy consisted of about 50 ships and vessels of difller- 
ent sizes, the former from 1000 to 150 tons, and the 
latter dovrn to 20 tons, making in the whole about 
12,000 tons, and manned by about 8000 mariners, 
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Nsvjr. soldieni, cunners, &c. In the short reijjn of his son 
Edward, Tittle alteration seems to have taken place 
in the state and condition of the Royal navy. ' But 
the regulations which had been made in the reijm of 
his father, for the civil government of naval amdrs, 
were revised, arranged, and turned into ordinances, 
which form the basis of all the subsequent instruc* 
tions given to the commissioners for the management 
of the civil afiairs of the navy. In the reign of Mary 
the tonnage of the navy was reduced to about 7000 
tons; but her Lord High Admiral nobly maintained 
the title assumed by England of Sovereign of the 
Seas,*' by compelling Philip of Spain to strike his 
dag that was fiving at the main>top>ma8t head, 
though on his way to England to marry Queen 
by hring a shot at the Spanish admiral. He 
al^ demanded that his whole fleet, consisting of l60 
sail, should strike their colours and lower their top> 
sails, as an homage to the English flag, before he 
would permit his squadron to salute the Spanish mo¬ 
narch. 

The reign of Elizabeth was the proudest period of 
our naval history, perhaps surpassed by none, pre¬ 
vious to the Revolution. She not only increased 
the numerical forco of the regular navy, but esta¬ 
blished many wise regulations for its preservation, 
and for securing adequate supplies of timber and 
other naval stores. She placed her naval officers on 
a more respectable footing, and encouraged foreign 
trade and geographical discoveries, so that sho ac¬ 
quired justly the title of the “ Restorer of Naval 
Power, and Sovereign of the Northern Seas." The 
greatest naval force that had at any previous period 
been called together was that which was assembled 
to oppose the Invincible Armada," and which con¬ 
sisted, according to the notes of Mr Secretary Pepys, 
of 176 ships, with 14,99S men ; but these were not 
ait " Shippes Royall," but were partly composed of 
the contributions of the Cinque Ports and others. 
The number actually belonging to the navy is vari¬ 
ously stated, but they would appear to have been 
somewhere about 40 sail of ships, manned with about 
(>000 men. At the end of her reign, however, the 
navy had greatly increased, the list in 1603 consist¬ 
ing of 42 ships of various descriptions, amounting to 
t7,(XX} tons, and manned with 8346 men. Of these 
two were of the burden of 1000 tons each, three of 
900 tons, and ten from 6OO to 800 tons. 

James 1. was not inattentive to his navy. He 
warmly patronized Mr Phineas Pett, the most able 
and scientific shipwright that this country ever boast¬ 
ed, and to whom we undoubtedly owe the first naen- 
tial improvements in the form and construction of 
ships. The cumbrous top-works were first got rid 
of under his superintendence. ** In my owna time," 
says Ralegh, ** the shape of our English ships bath 
been greatly bettered-—in extremity we carry our 
ordnance better than we were wont—we have added 
Crosse pillars in our royall shippes, to stren^Uien 
them; we have given longer floors to our shippes 
than in older times,'* Ac. The young Erince Henry 
was so fond of naval affiiirs, that Pmneas Pett was 
ordered, by the Lord High Admiral, to build « ves¬ 
sel at Chatham in 1604 with all possible speed, for 
the young Prince Henry to disport himself in, above 
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London Bridge; the' Inngth of her keel was 38' feet, Navy, 
and her breadth 13 feot. lb 1610 Pett laid down 
the largest ship that had hitherto been built. She 
was named the Prince Roydt her burden 1400 
tons; her keel 114 feet; and armed with 64 pieces 
of great ordnance; being in all respects,” says 
Stowe, '* the greatest and goodliest ship that was 
ever built in England." He adds, the great work- 
master In building this ship was Mr Phineas Pett, 
gentleman, someume Master of Arts, of Emanuel 
College, in Cambridge." 

This excellent man, as appears fi-om a manuscript 
account of his life in the British Museum, written 
by himself, was regarded by the shipwrights of the 
dock-yards, who h^ no science themselves, with an 
eye of jealousy, and a complaint was laid against 
him before the King, of ignorance in laying off a 
ship, and of a wasteful expenditure of timber and 
other matters. The King attended at Woolwich 
with his court, to inquire in person into the charges 
brought forward, and, after a painftil investigation, 
pronounced in favour of Mr Pett. One of the 
charges was, that he bad caused the wood to be cut 
across the grain; but the King observed, that,'as it 
appeared to him, " it was not the wood, but those 
who bad preferred the charges, that were cross- 
grained." 

- The state of the navy at the King’s death is vari¬ 
ously given, by different writers, but on this subject 
the memoranda left by Mr Secretary Pepys are 
most likely to be correct. From thm it appears, 
that, in 1618, certain commissioners were appointed 
to examine into the state of the navy; and, by their 
report, it appears there were then only 39 ships and 
vessels, whose tonnage snnounted to 14,700 tons; 
but in 16S4, on the same authority, the numbers 
had decreased to 32 or 33 ships and vessels, but the 
tonnage increased to about 19,400 tons. The com¬ 
missioners had, in fact, recommended many of the 
small craft to be broken up or sold, and more ships 
of the higher rates to be kept up. 

The navy was not neglected in the troublesome 
reign of Charles I. This unfortunate monarch add¬ 
ed upwards of 20 sail to the list, generally of the 
smaller kind: but one of them, buu^t by Pett, of a 
description, both as to form and dimensions, far su¬ 
perior to any that had yet been launched. This 
ship was the celebrated Sovereign of the Seas,’* 
which was launched at Woolwicn in 1637. The 
length of her keel was 128 feet, anrd main breadth 
48 feet, and from stem to stem 282 feet. In th«de- 
Bcrijption of this ship by Thomas Heywood, she is 
said to have ** bore five lantbosns, the biggest of 
which would hold ten persons upright; Iwd three 
flush-decks, a forecastle, half-deck, quarter-deck, 
and round-house. Her lower tier had SO ports for 
cannon and demi-cannoin; middle tier, 80 for cul- 
verines and demi-culverines; third tier, 26 for other 
ordnance; forecastle, 12; and two hal&deeks, 18 or 
14 ports mom within board, for murtiiering pieces; 
besides 10 pieces of chace ordnance, forward, and 
10 right aft, and many loop-holes in the cabins for 
musquet-shot. She bad 11 anchors, one of 4400 
pounds weight. She was of the burdien of 1637 
tons." It appears, however, that she was found, ou 
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N*fr. trial, to be too high for a good serviceable ship in sistence of Mr Pepys, great progress was speedily Nwy. 
'idl weathers, and was, therefore, cut down to a deck made in the reparation and increase of the fleet. ^ 
less. After this she became an excellent ship, was The Duke remained Lord High Admiral till 1673, 
in almost all the great actions with the Dutch; was when, in cons^uence of the test required by Par* 
rebuilt in 1684, and the name changed to that of iiament, to which he could not submit, he resigned, 

« Royal Sovereignwas about to be rebuilt a se« and that office was in part put in commission, and 
cond time at Chadiam in 1696, when she accident* the rest retained by the King. Prince Rupert was 
nlly took Are, and was totally consumed. In this put at the head of this commission, and Mr Pepys 
reign the ships of the navy were first classed, or di- appointed secretary to the King in all naval ^urs, 
vided into six rates; the first being from 100 to 60 and of the admiralty; and by his able and judicious 
guns; the second from 54 to 36, Ac. management, there were in se8.pay, in the year 1679, 

In 1642 the management of the navy was taken and in excellent condition, 76 ships of the line, all 
out of the King's hands, and in l648 Prince Rupert fiirnisbed with stores for six months, eight fire-ships, 
carried away 25 ships, none of which ever returned; besides a numerous train of ketches, smacks, yachts, 
and such, indeed, was the reduced state of the navy, Ac. with more than 1S,000 seaUfen ; and also 30 
that at the beginning of Cromwell's usurped govern* new ships building, and a good supply of stores, in 
ment, be had only 14 ships of war of two decks, and the dock.yards. But this flourishing condition of 
some of these carried only 40 guns; but under tho the navy did not last long. In consequence of the 
careful management of very able men, in diflerent dissipation of the King, and his pecuniary difficulties, 
commissions which he appointed, such vigorous he neglected the navy on account of the expences; 
measures were punued, that, in five years, tliough the Duke was sent abroad, and Mr Pepys to the 
engaged within that time in war with the greatest Tower. A new set of commissioners were appoint- 
naval power in Europe, the fleet was increased to ed, without experience, ability, or industry; and the 
150 sail, of which more than a third part had two consequence was, as stated by the commissioners of 
decks; and many of which were captured from tho revision, that *' all the wise regulations, formed dur- 
Dutch; and upwards of 80,000 seamen were em- ing the administration of the Duke of York, were 
ployed in tho navy. Our military marine was, in- neglected; and such supineness and waste appear 
deed, raised by Cromwell to a height which it had to nave prevailed, that, at the end of not more than 
never before reached; but fVom which it soon de- five years, when be was recalled to the office of Lord 
dined under the short and feeble administration of High Admiral, only 82 sliips, none larger than a 
his son. fourth rate, with two fire-ships, were at sea ; those 

Though Cromwell found the navy divided into in harbour were quite unfit for service; even the 30 
six rates or classes, it was under his government that new ships which he had left building tiad been suf- 
these ratings were defined and established in the fered to fall into a state of great decay, and hardly 
manner nearly in which they now are; and it may any stores were found to remain in the dock-yards.” 
also be remarked, that, under his government, the The first act on the Duke’s return was the re-ap- 
first frigate, called the Constant Warwick, was pointment of Mr Pepys as secretaiy of the admiral- 

built in England. “ She was built," says Mr Pepys, ty. Finding the present commissioners unequal to 

" in 1649, by Mr Peter Pett (sbn of Phineas), for the duties retired of them, he recommended others, 
a privateer for the Earl of Warwick, and was sold Sir Anthony Dean, the most experienced of the &hip- 
by him to the state. Mr Pett took his model of this builden Uien in England, was joined with the new 
ship from u French frigate, which he had seen in the commissioners. To him, it has been said, we owe 
Thames." the first essential improvement in the form and qua- 

During the first period of our naval history, lities of ships of the line, having taken the model of 

we know nothing of the nature of the armament the Superbe, a French ship of 74 guns, which an- 

uf the ships. From the time of Edward 111. they chpred at Spithead, and from which he built the 

might have been armed with cannon, but no mention Harwich in 1664. Others, however, are of opinion 
is made of this being the case. According to Lord that no improvement bad at this time been made on 
Herbert, brass ordnance were first cast in England the model of the Sovereign of the Seas after she was 
in the year 1535. They had various names, such cut down. The new commissionen undertook, in 
as cannon, demi-cannon, culverins, demi-culverins, tliree years, to complete the repair of the fleet, and 
sakers, mynions, falcons, falconets, &c. What the furnish the dock-yards with a proper supply of stores, 
calibre of each of these were is not accurately known, on on estimate of L. 400,000 a year, to be issued in 
but the cannon is supposed to have been about 60 weekly payments; and in two years and a half they 
pounders, the demi-cannon S8, the culvcrin 18, fal- finishM their task, to the satisfaction of the King 
con 3, mynioD 4, saker 5, Ac. Many of these pieces, and the whole nation; the number of ships repaired 
of different calibres, were mounted on the samq and under repair being 108 sail of the line, bnides a 
deck, which must have occasioned great confusion considerable number of vessels of smaller sixe. The 
in action in finding for each its proper shot. same year the King abdicated the throne, at which 

ThM On the Restoration of Charles II. the Duke of time the Iht of the navy amounted to 173 sail, 

Pciiiad. York was immediately appointed Lord High AdmL conUuning 101,898 tone, carrying 6930 guns, and 
ral; and by hh advice, a committee vras named to 48,000 seamen. 

consider a phm, prraosad by himself, for the ftiture The naval regolatimis w«« wisely left unaltered 
regulation of the amra of the navy, at which the at the Revolution, and the business of the Admiral- 
Duke himself presided. the advice mid able as- tj continued to be carried on chiefly, for some time, 
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under the ioiisediate direction of King Wiiliain, lij 
Mr Fepys, till the arrival of Admirai Herbert and 
Captain Russell from the fleeti into whose hands* he 
says, *' he silently let it fall.*’ Upon the genmd 
principles of that system, thus established with his 
aid by the Duke of York, the civil government of 
our navy has ever sbce been carried on. 

In the second year of King William (I690), no 
less than 30 ships were ordered to be built, of 60, 
70, and 80 guns each; and in 1697» die King, in bis 
speech to Parliament, stated that the naval force of 
the kingdom was increased to nearly doidile what 
he found it at his accession. It was now partly com* 
posed of various chuses of French ships which had 
been captured iiT the course of the war, amounting 
in number to more than 60, and in guns to 2300; 
tSe losses by storms and captures pn our side being 
about half the tonnage and half the guns wo bad 
acquired. At the commencement of this reign, the 
navy, as we have stated, consisted of 173 ships, mea¬ 
suring 101,392 tons; at his death, it had been ex¬ 
tended to 272 ships, measuring 159,020 tons, being 
an increase of 99 ships and 57,128 tons, or more 
than one-half both in number and in tonnage. 

The accession of Queen Anne was immediately fol< 
lowed by a war with France and Spain, and in the 
second year of her reign, shp had the misfortune of • 
losing a vast number of her ships by one of the most 
tremendous storms that was ever known; but every 
energy was used to repair this national c^amity. In 
an address to the House of Lords in March 1707, it 
is declared as a most undoubted maxim* that the 
honour, security, and wealth of this kingdom does 
depend upon the protection and encouragement of 
trade, and the improving and right encoura^ng its 
naval strength.... therefore, we do in the most 
earnest manner beseech your Majesty, that the sea- 
affairs may always be your first and most peculiar 
care.” In the course of this war were taken or de¬ 
stroyed about 50 ships of war, mounting 3000 can¬ 
non ; and we lost about half the number. At the 
death of the Queen in 1714, the list of the navy 
was reduced in number to 247 ships, measuring' 
167,219 tons, being an increase in tonnage of 8199 
tons. ' 

George 1. left the navy pretty nearly in the same 
state he found it. At his death, in 1727, the list 
consisted of 233 diips, measurhig 170,862 tons, be¬ 
ing a decrease in number of 14, but an increase in 
tonnage of 3643 tons. 

George II. was engaged in a war with Spain in 
1739, in consequence of which the size of our ships 
of the line ordered to be built was considerably in¬ 
creased. In 1744, France declared against us; but 
on the restoradon of peace in 1748, it was found 
that our naval atrength had prodigiously increased. 
Our loss had been Uttle or nothbg, whilst we had 
taken and destroyed, of the Fceqch 20, and of the 
Spam'sh 15 sail of Ae line, besi^s smaller vessels. 
Tnc war with Fiance of I7&5 added considerably to 
the list, so that, at the King** decease, in 1760, it 
consisted of 412 ships, measuring 321,104 ton*. 

In the short war of ■17^, George III. added no 
less than 20 sail of the line, to our navy. At the 
conclusion of the Americaa war in 1782, the Vst of 


the navy was increased to 600 sail; and at the ugn* 
ins of we preliminarica lit 1783, it amounted to 617 
sail, measuring upwards of 500,000 tons; being an 
increase of 185 snips and 157,000 tons and upwards 
since (he year 1762. At the peace of Amiens, the 
list of the fleet amounted to uparards of 700 tail, of 
which 144 were of the line. The number taken from 
the enemy, or destroyed, amounted nearly to 600^ of 
which 90 were of the line, induding 80 gun ships, 
and upwards o( 200 were frigates; and our low 
amounted to d>out 60, of which 6 were of the line 
and 12 frigates. 

The recommencoment end long continuance of the 
Revolutionary war, and the glorious successes of our 
naval actions, the protection required for our ex- 
tended commerce, of which, in fact, we might be said 
to enjoy a monopoly, and for the security of our nu. 
merous colonies, contributed to raise the British navy 
to a magnitude to which tb<( accumulated navies of 
the whole world bore but a small proportion. From 
1808 to 1813, there were seldom lew than fW>m 100 
to 106 sail of the line in commission, and from 130 
to 160 frigates, and upwards of 200 sloops, besides 
bombs, gun-brigs, cutters, schooners, Ac., amounting 
in the whole to about 500 sail of effective ships and 
vessels; to which may be added 500 more in the 
ordinary, and as prison, hospital, and receiving ships; 
making at least 1000 pendents, and measuring from 
800,000 to 900,000 tons. The commissioners appoint¬ 
ed to inquire into the state and condition of the woods, 
forests, and land revenues of the Crown, state, in 
their report to Parliament, in the year 1792, that, 
*' at the accession of his M^esty (Geo. III.) to the 
throne, the tonnage of the Roym navy was 321,104 
tons, and at the end of the year 1788, it had risen to 
no less than 413,467 tons.*' In 1808 it had amount¬ 
ed to the enormous extent of 800,000 tons, having 
nearly doubled itself in twenty years. 

It must not, however, be supposed that die effec¬ 
tive navy consisted of more than half this amount of 
tonnage. Since the conclusion of the war, it would 
appear that at least one-half of the number of ships 
then in existence have been sold or broken up as un¬ 
fit for the service; and as, by the list of the navy at 
the beginning of the year 1821, the number of ships 
and vessels of evety description in commission, in or¬ 
dinary, building, repairing, and ordered to be built, 
has been reduced to 609 sail, we may take the great¬ 
est extent of the present tonnage at 500,000 tons; 
but the greatest part, if not the whole, of this ton¬ 
nage may be considered as efficient, or in 8 ^ate of 
progressive efficiency. 

According to the printed list of the Ist Janu¬ 
ary 1821, the 6O9 sail of ihips and vewela appear to 
be at under: 

No. 

1st Rates from 120 to 100 suns, 23 

2d Rates —— 86— 80 do. 16 

3d Hates—— 78 — 74do. 90 

4th Rates60 — 50 do. . 20 
5th Rates — 48 — 92 do. 107 

6tb Rates— 34 — 24 do. 40 

^oopa mil— 22 — 10 do. 186 

Mkking a total of 432 
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Ntvy. 

Brought forward. 

432 

t 

To which being added gun-brigs, 
cutters, schooners, tenders, 
bombs, troop - ships, store- 



ships, yachts, &c. 

177 


Grand total, 

609 


them advanced to 2000 tons. During the American 
war they were raised to 2000 tons. In 1795 the 
Viliede Parity of 110 guns, measured 2350 tons. In 
1804 the Hibernia, of 110 guns, was extended to 
2500 tons; and in 1808 the Caledonia, carrying 120 
uns, measured 2616 tons, and here we stopped; 
ut since then, the Nelson, the Howe, the St Vin¬ 
cent, the Britannia, the Mnce Regent, the Royal 
George, and the Neptune, have been built, or build, 
ing, all nearly of the same dimensions, and from the 
same draught—nine such ships as the whole world be- 
side cannot produce. The French bad one ship larger 
than any of these, called the Commerce de Marseilles. 
She was taken by us in Toulon, but broke her back 
in a gale of wind. . * 

The following are the comparative dimensions .of 
the Caledonia and tho Commerce de Marseilles: 


The increase in the size of our ships of war was 
unavoidable; France and Spain ipereased theirs, 
and we were compelled, in order to meet them on 
fair terms, to increase the dimensions of ours; many 
of theirs were, besides, added to the list of our navy. 
The following sketch will show the progressive rate 
at which ships of the first rate, or of guns and 
upwards, were enlarged in their dimensions. In l677 
the first rates were from 1500 to 1600 tons. In 1720 
they were increased to 1800 tons. In 1745 we find 



Lengui of 

Length of 
KceL 

extreme 

fireidUi. 

Depth of 
Hold. 

Tons. 

Commerce de Marseilles, 
Caledonia, 

fret. in. 
205 0 
208 4 

fiet. in. 

170 9 
172 0 

Jtet. in. 

53 8 

54 9J 

fiei. in. 

23 2 

25 Oi 

2616 

2747 


The following is tho armament of the Caledonia: 
On the eun-deck she carries 32 guns, 32-pounder8; 
niiddlc-dcck 34 24-pounders; upper deck 34 24- 
pounders, carronades; quarter-deck 10 32-pounders, 
and 6 12-pounder8, carronades; forecastle 2 S2-pound- 
ers, and 2 12-pouadcr8, carronades. Her comple¬ 
ment of men 875. 

At the commencement of the third period, we have 
a somewhat more precise account or the armament 
of our ships of war. On tlie 16th May 1677, a Com* 
mittee of the Navy Board, Ordnance, and certain 
naval officers, recommended to his Majesty the fol¬ 
lowing scheme for arming and manning the SO new 
ships of the line ordered to be built by act of Parlia¬ 
ment. 


Cuna. 

lit Ratci. 

2d Rates. 

Sd Rates. 

Cannon (supposed 42 prs.). 
Demi-cannon (32 prs.). 

No. 26 

26 

26 

Culvcrins (18 prs.), 

26 

26 


'Twelve pounders, 

Sukers, tmper-dcck, 

28 

26 

26 

Forecastle, 

4 


4 

Quarter-deck, 

12 

10 

10 

Three pounders. 

2 

2 

4 


100 

90 

70 


For the 1st rate, 780 men. 
For the 2d do. 66O do. 
For the 3d do. 470 do. 


The rates of ships immediately after die Revolu¬ 
tion were reduced, the 1st being turned to 2d rates, 
2d rates to .3d, &c., and the size of each class more 
equalized. But from this time forward it was found 
impossible to preserve any thing like uniformity in 
the several classes. So many mips captured from 
the French, Dutch, and Spanihrds, were added to 
4 


our navy, and so many new ones built after the mo¬ 
dels of ships taken from these maritime powers, that 
the various descriptions of ships of which our navy 
was composed became a very serious evil. 

In the year 1745, a committee, composed of all 
flag officers unemployed, of the commissioners of the 
navy, who were sca-officers, under the presidency 
of ^Sir John Norris, and assisted by the master shi|>- 
wrights, were ordered to meet, to consider, and pro¬ 
pose proper establishments of guns, men, masts, yards, 
&c. tor each class of his Majesty's ships; and, ac¬ 
cording to their recommendation, the rates, arma¬ 
ments, and complements of his Majesty's ships were 
to be as follows: 


Rate. 

Gum. 

Men. 

1 

100 

850 or 750 

0 

90 

750 or 660 

Q 

J80 

650 or 600 


170 

520 or 4'60 

A. 

J60 

420 or 380 

V 

150 

350 or 280 

5 

44 

280 or 220 

6 

24 

160 or 140 


But this establishment was very soon departed 
from; for, on the Sd of February 1747, the Board of 
Admiralty acquainted his Majesty, that the French 
ship Invincible, lately captured, was found to be lar¬ 
ger than his Majesty’s ships of 90 guns, and 750 
men; and suggested that this ship, and all other pri¬ 
zes of the like class, and also his Majesty's ships of 
90 guns, when reduced to two decks and a half, and 
74 guns, should be allowed a complement of700 men. 
And it further appears, that, at the latter end of 
the reign of George the Second, the rates of ships 
had undergone a very material alteration, for they 
consisted as under: 

1st Rate, 100 guns. 

2d Rate, 90 guns. 
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Xa*y. ^ 3d Rate, 80 guni, 74—70—64 guu. 

4th Rate, 60 gons, 50 

5th Rate, 44 guni, 38—S6—SS guna. 

6th Rate, 30 gona, 38—24—20 guna. 

The scales for meaturinff the ships were as various 
as their rates; and the evil was further increased by 
the varieties, which it was found necessary to intro¬ 
duce in the rigging and arming the ships of war. 
The masts, yards, rigging, and stores, were of so 
many and various dimensions, as to be not only high¬ 
ly inconvenient, but extremely expensive. When 
Lord Nelson was off Cadiz with 17 or 18 sail oftbeKne, 
he had no less than seven different classes of 74 gun 
ships, each requiring different sized masts, sails, 
yards, &c. so that, in the event of one of these being 
"tTuabied, the others could not supply her with such 
stores as could be appropriated to her wants. 

Present Rating the Nmif, 

To remedy the many inconveniences resulting 
from the irregularities above mentioned, the Lorcb 
of the Admiralty suggested, by their Memorial to the 
Prince Regent, which, by his Order in Council, of 
the 25th November 1816, was ordered to bo carried 
into effect, that the ships of the navy should for the 
future be rated as under: 

The 1st rate to include all three.deckers, in as 
much os all sea going ships of that description car¬ 
ry 100 guns and upwards. 

The 2d rate to include all ships of 80 guns and 
upwards, on two decks. 

The 5d rate to include all ships of 70 guns and 
upwards, and less than 80 guns. 

Tlie 4th rate to include all ships of 50 and up¬ 
wards, but less than 70 guns. 

The 5th rate to include all ships from 36 to 50 
guns. 

The 6th rate to include all ships from 24 to 36 
guns. 

And that the complements of men be established 
as under: 

1st Rate, goo — 850 or 800 men 

2d do. 700 or 650 

3d do. 650 or 600 

4th do. 450 or 350 

5th do. 300 or 280 

6th dd. 175 — 145 or 125. 

Of sloops the complements established according to 
their size, to consist of 135, 125, 95, or 75 men. 
Brigs (not sloops), cutters, schooners, and bombs, 
with 60 or 50 men. 

Thus stands the rating and manning of the nayy 
at present; but another war, or a new administra¬ 
tion of the affairs of the navy, will, in all human pro¬ 
bability, make new regulations in these respects. It 
is, however, of the utmost importance, with a view 
to convenience and economy, that the size and di¬ 
mensions of the several rat^' should be kept as 
nearly as possible equal, in order that one descrip¬ 
tion of stores may be applicable to every ship of the 
same rate. To this end, the commissioners of navid 
revision have recommended, that the ships of each 
class or rate should be constructed in every particu- 
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lor,-according to the form of the best ship in the Navy, 
same class in our navy; of the same length, breadth,' 
and depth; the masts of the same dimetuions, and 
placed in the same parte of the ship* with the same 
form and size of the sails." 

Improvements in Construction. 

If we look back to the days of Elizabeth, when 
the chain-pump, the ciq>Btan, the striking of the 
top-masts, the studding-sails, top-gallant-sails, sprit- 
sails, &c. were first introduced into the navy, one 
can scarcely conceive how they contrived to keep 
the sea for any length of time ; but these improve¬ 
ments, important as they were, are trifling when 
compared with those aids and conveniences which 
have gradually been introduced since her reign, and 
which a ship of war now enjoys. When. Sir An¬ 
thony Deane, in 1664, raised tno lower ports of a 
two-decker four and a half feet out of the water, 
which had before been scarcely three feet, and made 
a ship of this class to stow six months’ provisions in¬ 
stead of three, it was justly considered as a most im¬ 
portant improvement; not less so, when tho breadth 
of a ship of this class was carried to 4A feet. *' The 
builders of England," says Pepys, *' before \ 673, 
had not well considered that breadth only will make 
a stiff ship." It must be confessed, however, that as 
far as the form of a.ship’s bottom depends on scienti¬ 
fic principles, we have copied our best models from 
the French, sometimes with capricious variations, 
which naore frequently turned out to be sn injurious 
alteration than an improvement 

The first essential alteration in the form of our 
ships of the line was taken from the Superbe, a 
French ship of 74 guns, which anchored at Spithead, 
on tho model of which, as already stated, the Har¬ 
wich was built by Sir Anthony Deane in 1674; since 
which time we have constantly been copying from 
French models; improving or spoiling, as chance 
might determine. “ Where we have built exactly 
after the form of the best of the French ships that 
we have taken,” say the comminioners of naval re¬ 
vision, thus adding our dexterity in building to 
their knowledge in theory, the ships, it is generally 
allowed, have proved the best in our navy; but 
whenever our builders have been so far misled by 
their little attainments in tlio sdence of navai archi¬ 
tecture, as to depart from the model before them 
in any material degree, and attempt improvements, 
the true principles on which ships ought to;, be con¬ 
structed (being imperfectly known to them)-have 
been mistaken or counteracted, and the alterations, 
according to the information given to us, have, in 
many cases, done harmwhile, therefore, they add, 

“ our rivals in naval power were employing men of 
the greatest talents and most extensive acquirements, 
to cdl in theaid of science for improving the copstruc- 
tion of ships, we have contented ourselves with grop¬ 
ing on in the dark, in quest of such discoveries as 
chance might bring in our way." 

On these grounds,and Ira thorecommendation of the 
commissionen, a school for a superior class of ship- 
wrright ^prentices has been established in Portemouth 
Dockyard. It consists of twenty-five young men of 
libecfu education; whose mornings are passed in the 
study of mathematics and mechanics, and in their 
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appHcatian to naval architecture; and the remainder thickncM within and without, atso at right angles to 
of the dqr under the master shipwright in the the ribs, and fixed to them by means of wooden pins * 


mould loft, and in all the various kinds of manu^ 
labour connected with ship.building, os well as in 
the management and conversion of timber, so os to 
moke them, at the same time, fully acqumnted with 
all the duties in detail of a practiciu shipwright. 

If, however, we have hitherto been inferior to the 
French in the scientific principles of ship*building, 
in the'Constructive part we have left Uiem behind 
beyond all comparison; and notwithstanding the 
narrow prejudices which have been more remoKably 
adhered to among shipwrights, than among almost 
any other class of artisans, various alterations and 
improvements have from time to time been introduced 
into the mechanical part of naval architecture, which 
have added to the strent^, the stability, the com¬ 
fort, and convenience of our ships of war, and ren< 
der(^ them, in every point of view, superior to those 
of any other nation. Hie application of iron where 
wood was formerly used, and of copper for iron, hare 


or tree-nails. In the inside three or four tier of 
beams cross the skeleton from side to side, at right 
angles to both planks and ribs. These beams sup¬ 
port the decks. At right angles to the beams are 
pieces of wood called corlings, and at right angles 
to these otfier pieces called ledges, and upon these 
the planks of the deck are laid in a direction of 
right angles to the beams, and parallel to the plank¬ 
ing of the sides. From this sketch it will be perceiv¬ 
ed, that all the parts of a ship are either paraliel or 
at right angles to each other. The ribs form a right 
angle with the keel, the planks inside and out arc 
at right angles to the ribs, the beaids at right angles 
to these, the carlings to the beams, the ledges to tjie 
Carlings, and the planks of the decks to the ledges, 
the beams, and the ribs. 

Now, it is well known to every common carpent¬ 
er that this disposition of materials is the weakest 
that can be adopted. Thus, if five pieces of wood 



added considerably to the durability of ships; and be pinned together in the shape of apwrallelogram, it 
the sheathing their bottoms with copper, to their will rsquire but little force to move them from the 
celerity; giving them, at the same time, a protection rectangular to the oblique or ■ rhomboidal shape, as 
against the worm and Uiose marine insecu which 
were wont to adhere to them; yet, it is remark¬ 
able, how atrong the prqudice was against this prac¬ 
tice before it wtained a due degree of credit. In 
the fleet of Sir Edward Hughes in India there was 
but one coppered ship, and Rodney's squadron in 
the West Indies had but four that were coppered in 
the year 1779; but these were enough so completely 
to establish their superiority over the others with 
wooden sheathing, that, in thie year 1788, the whole 
British navy was coppered. 

But the greatest of all improvements in the con- 
atructioD or ahips of war, as tending to their strength 
and durability, is the system of diagonal bracing, in¬ 
troduced a few years ago by Mr (now Sir Robert) 

Seppings, surveyor of the navy, and now universally 
adopted in all ships of the line and frigates; a sys¬ 
tem that may be said to have established a new era 
in nand architecture. Of all large machines destin¬ 
ed to undergo severe shocks, a ship is perhaps the 
least skilfully and artificially contrived. Her seve¬ 
ral ports are put together on a principle so mu(^ 
opposed to that which constitutes strength, that if a 
ahip, on the old construction, should be put upon 
wheels, and drawn over a rough pavement, the ac- 
titm of a day would shake her in pieces; but being 
destined to move in an element that closes upon her, 
and presses her equally on all sides, she is prevent¬ 
ed from falling in pieces .outwards, and her beams 
and decks preserve her from tumbling inwards. 

Whoever has observed a ship inframef as it is call¬ 
ed, on the stocks, that Is, with only her timbers 
erected, must forcibly be reminded of the skeleton 


But place a cross-bar, as in the figure Z, as carpent¬ 
ers are accustomed to do on a common gate, and it 
is no longer moveable on the pointa of fastening. 



of some large quadruped, as of a hone or ox, laid 
on its back; the keel retembling the back-bone, and 
tbo curved timbers the ribs, which is, in fact, the 
name by which they sometimes go. *111680 ribs, is- 
ssiog at right anglM fiom the ml, consist, in a 74 
gfuMhip, m about 800 difierent pieces, the space be¬ 
tween eadi rib seldom exceediog five inches. These 
ribs are covered with a skin or planks of difibrent 


The strongest proof of a ship’s partaking of this 
weakness in the old construction, is afibrded on her 
being fint launched into the water, when it is inva¬ 
riably found that the two extremities, being less wa¬ 
ter-borne than the middle, drop, and give to the ship 
a convex curvature upwards, an efiect wbidi, from its 
resemblance to the shape of a hog’s back, is usually 
called ho^ng. In veiy weak or old ships this efiect 
may be cwovered in aU die port-holes of the upper- 
dew, by their haying taken the sh'iipe of loaenm 
dedi^ng different irays iirom the centre of the ship 
to each extremity^ 
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Navy. To obviate thU great defect, Seppingi tried the 
experiment of applying to the ribs or timbprs of the 
ship, from one extremity to the other, and from the 
orlop-deck downwards to the kelson, that well- 
known principle in carpentry, colled trussing ,* be¬ 
ing, in fact, a series of diagonal braces disposing 
themselves into triangles, the sides of which give to 
each other a mutual support and counteraction. 
These triangles were firmly bolted to the fcamo; and 
in order to give a continuity of strength to the whole 
machine, and leave no possible room for play, he fill¬ 
ed the spaces between the frames with old seasoned 
timber cut into the shape of wedges; but recently 
with a prepared cement, thus rendering the lower 
part of the sliip ar floor one solid complete mass, 
possessing the strength and firmness of a rock. 

•9he same principle of trussing is carried from the 
gun-deck upwards, from whence, between every port, 
IS introduced a diagonal brace, which completely 
prevents the tendency of ships to stretch, or draw 
asunder their upper works. The decks, too, are 
made subservient to the securing more firmly the 
iieams to the sides of the ship, by the planks being 
laid diagonally in contrary directions, from the mid¬ 
ships to the sides, and at an angle of 45" with the 
hemns, and at right angles with tho ledges. 

In frigates and smaller vessels, iron plates, lying 
at an angle of 45" with the direction of the trusses, 
are substituted fur the diagonal frame of wood in 
ships of the line. 

By this mode of construction, the ceiling, or inter¬ 
nal planking, is wholly dispensed with, and a very 
consiih'tablc saving of tiic finest oak timber thereby 
c flccted ; and what is more important, those rccep- 
tides of filth and vermin between tlie timbers, which 
were bofoto closed lip by the planlcing, entirely got 
rid of. This is not the least important part of the 
improvement, either as it concerns the soundness of 
the siiip, or the health of the crew. It is stated, that 
a ship, which had bccu three years in India, on be¬ 
ing laid open, exhibited a mass of filth, mixed up 
with dead rats, mice, cockroaches, and other vermin, 
wiiieh was taken out in cakes, not unlike in appear¬ 
ance the oikeako with which certain animals are fed,- 
that the stench was abominable, and the timbers with 
which it was in contact rotten. No such filth can 
find a lodgment in ships of war as tl}cy arc now built. 

The first ships on which tho new principle was 
tried were those rebuilt or repaired in docks, from 
which they were quietly floated out without any 
shock from launching; but several of them sustain¬ 
ed severe gales of wind, without showing the least 
symptoms of weakness, but quite the contrary, not 
even a crack appearing in the white-wash with which 
tlicir sides within were covered. If these experi¬ 
ments were not satisfactory, the launching of two of 
the largest ships la the navy, established the fact of 
superior strength beyond the possibility of a doubt— 
the Nelson and the Howe. The Nelson, construct¬ 
ed on the old principle, was probably, in every re¬ 
spect, the best built snip in modern times; the tim¬ 
ber sound and well seasoned; die workmanship ad¬ 
mirable : and no pains were left unemployed by Mr 
Sison, the builder, to have her os perfect as she 
could be made; and her motion, igrhen launched firom 
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the ■toc|cs> was sloiPj easy, and majestic, without a 
shake or a plunge; yet the Nelson was found to have' 
arched, after launching, no less than inches. Tltd 
Howe is a sister ship to'the Vdaott, but built on the . 
new principle; and after launching, she was found 
to have arched onipr three inches and five-dghUis. 
The St Vincent, built on the old principle, and the 
same in every respect as the Howe, likewise hogged 
on launching nine inches and a quarter; and the 
whole fabric, in both coses, was found, on examina-. 
tiou, to be greatly disturb^; whereas the Howe ex¬ 
hibited no such Kmptoms. The Plate No. Cl. will 
show the mode of tfiissing ships of the line accord¬ 


ing to the planar of Sir Robert Seppings^ now uni¬ 
versally adopted in the British navy. 

It has been a subject of discussion among ship* Faitcnings. 
builders, whether tree-noils or metallic fastenings 
arc to be preferred. The objection to iron bolts m, 
their rapid corrosion from the gallic acid of the 
wood, the sea-water, and perhaps by a combination 
qfboth; in consequence of which, the fibres of the 
wood around them become injured, the bolts wear 
aivay, the water oozes through, and the whole fabric 
is shaken and deranged. This corrosion of iron • 

fastenings was most remarkable when the practice 
of sheathing ships with copper became general, and 
when iron nails wore made use of to fix it: by 
contact of the two metals and the sea-water, botli 
were immediately corroded. Mixed metal nails are 
now used for this purpose; and copper bolts aro 
universally employed below tho lino of flotation, 
though it is found that in those also oxidation takes 
place to a certain degree, and causes partial leaks. 

Various mixtures of metals have been tried, but all 
of them arc considered to be liable to greater ob¬ 
jections than pure copper. It would appear, then, 
that trcc-nails, if properly made, well seasoned, and 
driven tight, arc the least objectionable, being sel¬ 
dom found to occasion-leaks, or to injure tbe'plonk 
or timbers through which they pass. Tin's sperics 
of fastening has at all times been used by all the 
maritime nations of Europe. The Dutch were in 
the habit of importing them from Ireland, it being 
supposed that the oak grown in that country was 
more tough and strong tiian any which could be 
procured on the Continent, and in oil respects best 
adapted for the purpose. " Under all circumstances,'’ 
says Mr Knowles, " it appears that the present me¬ 
thod of fastening ships generally with tough well 
seasoned trcc-nails, with their ends split, atid caulk¬ 
ed afler being driven, and .securing the buts of each 
plank with copper bolu well clenched, is liable to 
fewer objections, and more conducive to the dura¬ 
bility of the timber, than any other which bat been 
tried, or proposed to be established.'* 

The rounding the form of the bow, in ships of HoondBows, 
the line, is considered, by nautical men, of great^^ip*"^ 
utility and importance^ The plan was first propos-^"” 
ed by Seppings in 1807, and has since been jge- 
nerally adopted. The removal of the head raflmg, 
and the continuing of the rounded form, give not 
only great additional strength to the ship, but also 
much more comfort ‘and convenience to the crew, 
and security in that part of the ship when in ac¬ 
tion. 
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Nivjr. 71)c gcarcity of compasi or crooked timber was, 
for some time, attended wiUi serious injury to those 
firsridiing ft gi,;.,, on the stocks, into which it was 

considered necessary to be introduced. The diffi- 
Timber. oulty with which it was procured, the length of time 
which a ship sometimes remained on the stocks wait* 
ihg for a few pieces of compass timber, the green 
wood, when found, being immediately added to the 
seasoned timber in other parts of the frame, gave to 
the ship different periods of durability; though, in 
ilio long-run, the seasoned parts became aEfccled by 
the green wo6d with which they were in contact, 
and a premature decay of ti>e whole fabric was the 
consequence. Seppings, therefore, proposed a plan 
in 1806, which, by uniting short timben according 
to a method callod tcarphing, enabled him to obtain 
every species of compass-form that could be requir¬ 
ed from straight timber.- Since that period, the 
whole frame of a ship can be prepared at once, with¬ 
out, waiting for particular pieces, and thus every part 
of it be made to undergo an equal degree of sea¬ 
soning. 

i*l.m rotrea- By the same ingenious and indefatigable surveyor 
iictinK Kri. of the navy, a plan was proposed and adopted in the 
n^^iuvibMoy®**' *kich ships of the line were built 

Xps of liie-with timber hitherto considered as applicable only 
l.iue. to the building of frigates, and that which had been 
deemed only fit for inferior uses was appropriated 
to principal purposes. The Talavera was the first 
ship built OD this principle, and tbe expence of her 
hull is stated to have been about a thousand pounds 
less than that of tbe Black l*rince, a ship of similar 
dimensions .built on tlie old principle. The method 
by which the timbers were united was found, on trial 
of the Talavera with tbe Black Prince, while in 
frame, to give so much additional strength to tlio 
former, that it furnished the ground-work of the 
present mode of fuming the British navy, by the in¬ 
troduction of the same union of materials in the ap¬ 
plication of the largo, as was pract»ed in that of the 
small timber; and from which both strength and 
economy have been united. 

The building of tho Talavera, and the great 
• hocks alio- strength of her frame, led to the practice df putting 
iislud. together the frames of ships of the line from timbers 
of reduced lengths, and dispensing altogether with 
the chocks used for uniting their extremities, or, as 
they ore technically callod, their heads and heels. 
These cliocks are of tho form of an obtuse wedge, 
as A, and they are used to unite tlie two pieces of 
limber, as B and C, by firmly bolting tbe piece A 
to the two timbers B ond C. 

.A 

>_” O 

It generally happened, however, that, in the ope¬ 
ration of thus fixing this chock, its two extremities 
split, and tbe surfaces of the chock and timbers not 
being in perfect contact, the moisture and air were 
admitted, and occasioned, as they always do, the 
dry-rot to a greater degree in those parts of the 
ship than in most others; and os there were from four 
to five hundred of these chocks in a 74 gun-ship, 
10 


it will readily be conceived what mischief was done to Nary- 
the whole fabric, if Uie greatest care was not taken 
by the workmen to prevent their splitting, and to 
bring their surbees immediately 4ato contact. It is 
obvious, also, that a great deal of timber must have 
been cut to waste in making these chocks; and, in 
fact, they consumed timber in each ship, when it was 
at ahigh price, to Uie value offromL.1500 to L.2000, 
besides a considerable expnee in workmansliip ; and 
when the ship came to be repaired, not one chock iu 
six was foond to be in a fit state to be used again. It 
is not easy to conceive how this practice of uniting 
the timbers of a ship’s frame came to be introduced 
so generally into the British navy, more especially as 
it is unknown in any other nation; it was probably 
first done to preserve the length* of somo particular 
timbers, one of whose ends might be .defective, hrd 
the unsound part cut away in Sic manner we see it, 
and the sound chock introduced to fill up the va¬ 
cuity : but it is quite surprising how a practice should 
have become general which creates a waste of tim¬ 
ber, an increase of workmanship; and sows the seeds 
of premature decay. To obviate these disadvan¬ 
tages,' Sir Robert Seppings brought the butt ends of 
the timbers together thus, 

£ 

and kept them together by means of a round dowal 
or coak, as C, just as the tellies of a carriage nhcel 
aro fastened together. He justly observes, that the 
simplicity of the workmanship, the economy in the 
conversion of timber, and the greater strength and 
durability, altliough of considerable moment, arc of 
trifling importance when compared with the advan¬ 
tage of rendering timber generally more applicable 
to the frames of ships, whira had heretofore been but 
partially so. 

Another great improvement in the construction of 
ships of war, introduced by Seppings, is the round 
stern, which, however unsightly it may at first ap¬ 
pear, from being accustomed to view the square 
stern witli its grotesque carved work, is even in ap¬ 
pearance more consistent with tbe termination of the 
sweeping lines of a ship's bottom, than the cutting 
them off abruptly with a square stern. But the ad¬ 
ditional strength which is thus given to a ship in that 
part which was hitherto the weakest, is alone suffi¬ 
cient to recommend the adoption of tbe plan, in our 
ships of war, particularly in those of the larger classes. 

The advantages gaihed by circular sterns are thus 
enumerated by Sir Robert Seppings. 

1. They give additional strength to the whole fa¬ 
bric of a mp. 

2. They afford additional force in point of defence. 

3. They admit of the guns being run out in a simi¬ 
lar ww to those in the sides. 

4. From the circular form and mode of carrying 
up the timbers, an additional protection against shot 
is obtained, if the ship should be raked. 

3. The stern being equally strong as the bow, no 
serious injury can accrue in the event of the ship 
being pooped; and tbe abip may be moored, if to 
requKM, by the stern. 
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6. A ship will sail better upon a wind, from the re^ 
moval of the projections of the qtiarter galleries. 

7. Ships of the line have now a stem-walk pro* 
tected by a veranda, and so contrived that the 
officers can walk all round, can observe the set of the 
sails, and the fleet in ail directions. 

8. The compasS'timber heretofore expended'for 
transoms is substituted with straight timber, 
worked nearly to a right angle, which afibrds a con* 
siderable saving in the consumption of timber. 

9. The counter being done away by the circu¬ 
lar stern, the danger which arose from boats being 
caught under it is obviated. 

In fact, the circuiar stern possesses many other 
advantages not dheessary to be enumerate in this 
plue, 

Improvementt in the Preservation qf the Navg» 

Not only the new mode of construction is highly 
favonrablo to the duration of ships, but the ravages 
of the disease known by the name of the dry-rot, oc> 
casioned principally by the hurry in which ships 
were built in the course of the late war, and the un-. 
sensuned state of the timber made use of fsee Dry* 
rot), led to such measures os tend most eflhct'ually 
to the preservation of the fleet. 

In the flrst places various modes were put in j)rac> 
tice for assorting and seasoning the timter, and for 
protecting it from the vicissitudes of the weather. 
The oak and flr of Canada, which had been introdii- 
ced to a great extent into our dock-yards, during the 
time the Baltic was shut against this country, are now 
excluded; these woods having been found not only to 
possess little durability, but so friendly to the growth 
of fungi, that they communicated the baneful disease 
to ail other descriptions of timber with which they 
came in contact. 'I'he practice of building ships under 
cover, introduced into our dock.yards in the course 
of the war, and carried to an extent so as to have 
roofed over almost every dock and slip in all the 
yards, has been destructive to the growth of dry-rot. 
(Sec Dock-yards.) By filling in between the tim¬ 
bers masses of cement, and then injecting by forcing- 
pumps a mixture of oil and tar, into all the joints 
and crevices of the frames; and lastly, by the care 
and very constant attention bestowed on ships after 
leaving the dock-yard, and being placed in a state of 
ordinary, it may be said that the dry* rot has no 
longer any existence in the British navy. 

A ship now placed in ordinary, whether new or 
’ newly repaired, is carefully housed over, so that no 
rain can reach her lower decks; several streaks of 
planks are removed from her sides and decks to ad¬ 
mit a thorough draft of air, which is sent down by 
wind-sails, and which pervades every part of the riilp, 
and these, with the addition of two small airing- 
stoves in which a few cinders an burned, rfftdet her 
perfectly dry and comfortable on all the decks end 
store-rooms. All the shingle ballast is removed out 
of the hold, which Is thoroughly cleaned and re- 
stowed with iron ballast. The lower tier of iron 
tanks filled with pure fresh water serva to complete 
the baliast, and j^event her from boggmg or arch¬ 
ing. l^e former pracUce of mooring two diips to¬ 
gether, by which the two rides next to each other, 


deprived of the tun and ftec eirculatioii of air, were ^**7- 
Maeraily found to be decayed, is discontinued. The'' 
lower masts are left standby and their tops boused 
over; the gun-carriages andMveral of the stores are 
left on board; and such, in short, is the state of a 
ahip in ordinary, that she may be fitted in all respects 
for proceeding to sea in half the usual time. '* The 
ships,*' Bays Mr Koowles, *' are frequently pumped 
to clear them of bilge-water; aqd cleaoHneas in every 
riMmet is attended to; the lower decks are rubbed 
with dry stones, commonly called holly-stoues, and 
with sand, die use of water upon them being strictly 
forbidden." But' that which most of all is likely to 
ensure the preservation of the fleet, while in a state 
of ordinary, is the recent regulation, which places ^ 
the ordinary under the. superintendence of a post- 
captain at each port, with several eommissioned-offi- 
cers under his orders, who take care that the war¬ 
rant-officers and ship-keepers attend to tlie proper 
airing, ventilating) and keeping clean and dry their 
respective ships. 

A practice bos recently been introduced into the ^7 Inmirr- 
dock-yards, of steeping oak timber in sait-water 
several months, and then stacking it till it becomes'^^t",,"" 
perfectly dry, which is said to have entirely put a 
stop to the progress of dry-rot, where it had already 
oommenced, and to act as a preventive to that dis¬ 
ease. We have heard some doubts entertained on 
this point. The Americana seem to place little con¬ 
fidence m the good eSects which are said to have 
been experienced from the immersion of timber. 

Rodgers, the commissioner of dieir navy, states, in an 
official report addressed to the Secretary, that “ ex¬ 
periments have been mode to arrest the dry-rot in 
ships, by sinking them for months in salt-water, but 
without success. The texture of the wood was found 
to be essentially injured by being thus water soaked, 
and it became more subject to this disease than be¬ 
fore it waa sunk. Tiie ships were also injured b 
their fastenings, and the atmosphere within tliem was 
kept in a constant state ef humidity, whence, among 
other ill effects, proceeded injury to provisions and 
stores, and sickness to the crews." Now, we kdow 
that not one of these injurious effects ha|fpened to 
the Eden, which was sunk in Hanioaze, remained 
under water three or four months, was sent to India, 
and has been at sea ever since; but, from being co¬ 
vered with fungus before the operation, she has not 
showed a single symptom to dry-rot since the time 
of her being weighed, and continues a good ^ouod 
ship. The truth is, the American timber, with (he 
single exception, perhaps, of the live-oak, is remark¬ 
ably subject to dry-rot, of. which, during the late 
war, we bad fatal experience. Mr Rodgers, how¬ 
ever, accounta for the condition in which the oak 
and pine was received in England ftom Canada, by its 
immersion in water: " The Canada timber,’’ be ob¬ 
serves, *' is brought down the St Lawrence in large 
rafts, continues months in water, and b that satu¬ 
rated state is landed and exposed to frost; every at¬ 
tempt to season it under cover is unavailing; its pores 
never close again, and when used as riiip-timber, dry- 
rot ensues, which, when once comaienced, can ne¬ 
ver be arreted, but by taking ont all the pieces in 
any degrea albcted.’’^ The Russians, he says, are 
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Nkvy. to fully aware, of the injurious effects of soaking 
sbip'timber in water, that it is bronj^ht from great 
distances down the rivers in crafts, instead of rafts. 
The Kuasian ships, however, witli all this precaution, 
are not remarkable for durabilitjr. The *hips built 
at Antwerp by the French were in a state of rotten* 
ness before they were launched; but whether this 
was owing to bad quality of the timber of the 
German forests, or to its being water>Boaked in raft¬ 
ing down the Rhine, remains doubtful. But we can 
have no doubt that porous timber is injured by mois* 
tore, though the. solid BriUsh oak may be improved 
by the dissolution of its sap juices, to the fermenta¬ 
tion of which the disease, known by the name of dry- 
rot, miw'chiefly be owing, v Water,” sa^s Lesca- 
licr, a French writer of -considerable merit on the 
subject, seems to be favourable to the decomposi¬ 
tion of the sap of timber when immersed; but it sub¬ 
stitutes in its place another kind hf moisture not less 
destructive, or which the timber, though afterwards 
exposed to the air, will not easily get rm of; besides, 
it weokcDs and destroys the grain of the wood.’’— 
The best means,” he adds, “ of preserving timber, 
appears to be that of keeping it in well constructed 
and airy shads, in a vertical position, so that the 
moisture which remains in the interior of the logs, 
by running along the fibres of the wood, may be en¬ 
abled to issue from the lower extremity. Timber 
thus kept dry, under shelter, will preserve itself for 
ages-” Mr Knowles, secretary to the Committee of 
Surveyors of bis Majesty’s Navy, in his Trealise on 
the Meant of Preserving the Brtlish Navy, is led to 
conclude, from a variety of experiments, “ that tim¬ 
ber is better seasoned when kept for two years and 
a half under cover, tiian when placed for six months 
in-water, and then for two years in the air, protected 
from the rain and sun; that it loses more in season¬ 
ing, by having been, during I ho six months of im¬ 
mersion, alternately wet and dry, than the whole 
time under water; and that the loss in moisture is 
greater in all cases in a given time, when the butt- 
ends are placed downwards.” And he adds as a ge¬ 
neral principle, that no timber should be brought 
into use hi this country, until it has been felled at 
least three years,” 

iiy Uooiiug to system of diagonal braces, and mak- 

tiiv bhiiM. ing the bottoms of ships one compact and solid mass, 
the roofing, thrown over them while building, and in 
ordinary, may be considered os the greatest of all 
improvements for the preservation of the navy; the 
utility of which is so obvious, that it is quite extra¬ 
ordinary such a practice should not have been earlier 
adopted; more especially, os at Venice, at Cariscrona, 
and at Cronstadt, ships* of war had long been built, 
repaired, and protected under covered roofs. It was 
strongly recommended to the English ship-builders 
fifty years ago, but without effect; and Imd it not 
been for the extreordinarjf rava^ of the dry-rot in 
the unseasoned timber-built sluiM of the navy, we 
should still bare been Without roofs to our docks and 
slips, 

Uv etker ^ dock^yards were of sufficient (uqiaci^, there 

khuM. can be no doubt that the efficient plan to acemn- • 
plidi tbeit dunbility,.would be that of keying them 
on Ao when built, under cover.. It was stated ' 


by Mr Strange, when examined by the Commission- Navy, 
ers for Land Revenue, that in the year 1790 there 
were ships of the line under roofs, in the port of 
Venice, some of which had remained ii» that situation 
59 years. Since, however, it is utterly impractica¬ 
ble to keep our navy on slips, or in dry docks, the 
next important consideration is, how best to preserve 
tlicm afloat in a state of ordinary. Various expe¬ 
dients have been at different times resorted to in or¬ 
der tojirevent the premature decay of ships laid up 
in this state daring peace. The two great requisites 
for their preservation are ventilation and cleanliness. 

To promote the former, wind-sails were in general 
use, though, if not attended to so as to oppose the 
open part to the quarter from whence the wind blows, 
or if me weather be calm, they are of little benefit. 
Pneumatic machines of various kinds, os pumps't:id 
bellows, have been applied to force Out the foul air, 
and introduce atmospherical air into the lower parts 
of a ship’s hold. Heated air from stoves, placed in 
various parts of the ship, and conducted through 
tubes, was thought at one time to be eflicacious in 
the preservation of the navy; but experience soon 
showed that the heat thus circulated was so far ob¬ 
jectionable, as it tended to encourage the growth of 
fungus, where there was any moisture lodged, and 
in the timber which had not been thoroughly sea¬ 
soned. Perhaps no better means can be suggested 
than those we have described to be in practice, 
namely, to keep them clean, to admit as much dry 
air as possible, and to exclude all moisture. 

Finely, if we take into consideration the numerous 
improvements which a war, unparalleled in its dur.a- 
tion, has been the means of introducing into tlic ma¬ 
teriel of the navy, whctiier it regards the economy 
of its application, the construction of the ships, and 
their mode of preservation, we may safely say, that 
at no former period was this country in possession 
of such a nqvy os at present, in respect of the num¬ 
bers, size, and good condition of the ships which 
compose a fleet, superior to those of the whole world 
besides; and it is gratifying to find, that, witli ail 
the enormous consumption of the military and mer¬ 
cantile navy, it does not appear that the naval re¬ 
sources of Great Britain are at all impaired- 

Naval JResources. 

It is of essential importance that the supply of 
stores for the use of the fleet should not only be ade¬ 
quate to the demand, but that a sufficient stock 
should be kept on hand to answer any sudden emer¬ 
gency. This is the more necessary with regard to 
Uiose species of stores which are derived from fo¬ 
reign nations. 

The principal articles of consumption required for Piincipai 
building and equipping a fleet are hemp, canvas, Naval 
pitch, tar, iron, copper, and timber. All these arti-^’"”'^* 
cles mi^Ht unquestionably be. produced in sufficient 
quantiiWB in the United Kingdom and her colonies, 
if necessity absolutely required it. Hemp, for in- Hemp, 
stance, might be grown to any extent in Great Bri¬ 
tain and Ireland, were not the land more advanta- 
geouslpr employ^ in raising other articles of con¬ 
sumption ; and if it could not be cheaper imported 
froia Rtusia. In the East Indies, the Sunn hemp 
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(inferior it is true to Russia hemp) might be pro« 
cured to any extent, and other plants, ;both there 
and at home, might be substituted for the making of 
cordage and canvas. For pitch, and tar, recourse 
might bo had tP the pitch lake on the island of Tri¬ 
nidad, and the coal tar, of which an inexhaustible 
supply may be had at home. The lake is about four 
miles iif circumference, utd many feet in depth of 
solid pitch; and it is stated that, when mixed with 
oil or tallow, it is rendered fit for all the puroosea 
to which pitch and tar are usually applied. It has 
the advaptege of securing ships' bottonu against the 
attack of the worm, wliicli is veiy active in uie neigh¬ 
bouring Gulf of Para; and it doM not corrode iron. 
The coal tar of hetge manufacture, from some preju¬ 
dice or other, was refused a fair trial till very lately; 
atS it is now deemed not inferior for many purposes 
to the common tar. For painting or tarring over 
wood work of every kind, it is said to stand exposure 
to the weather even better than the common tar; 
and it is used for iiyccting in large quantities be¬ 
tween the timbers of ships, as a preservative from the 
dry-rot; its powerful smell having also the good effbet 
of driving rats and other vermin out of the ships on 
which it is employed. 

In the two important articles of copper and iron,, 
our own resources may be considered inexhaustible. 
Formerly it was deemed indispensable that certain 
articles should be made of Swedish iron, but of late 
years our own has been manufactured in every re¬ 
spect equally good: and the extensive application of 
this metal in bridges, barges, dock-gates, roofs, raf¬ 
ters, iloors, &c. has been equally progressive in most 
naval purposes. Iron knees and' other modes of 
binding the beams to the side timbers of ships, are 
now substituted for those large and crooked pieces 
of timber which were once deemed absolutely ne¬ 
cessary. Our cables, rigging, buoys, and tanks for 
holding water, are now of iron; and we understand 
tliat hollow masts of iron are actually constructing 
as an experiment, which, if successful, will do away 
the necessity of depending for a foreign supply of 
that most expensive and not very plentifial article, 
mast-timber. 

But the most important article of demand for the 
use of the navy is timber, principally oak; concerning 
the supply of which from our own territories, differ¬ 
ent opinions have been entertained. A deficient^ in 
other articles may readily be supplied. A fiiilure in 
the importation of hemp, for instaoce, in any one 
year, might be remedied the next, by an extended 
cultivation of that article;-but it requires a whole 
century to repair any defalcaUon of oak timber, and 
to render us independent of other nations. Nor has 
the subject been sufficiently elucidated, sp as to form 
ajust opinion, by the several Committees of theJHouse 
of Commons; the evidence produced being almost al¬ 
ways loose, and generally contradictory. The com¬ 
mittee of 1771, which waa directed to. inquire into 
the state of oak timber throughout the kinraom, ei¬ 
ther irom a dis^reement of opinion, or de^ of evi¬ 
dence, or a wish to avoid giving ^arm, prayed the 
House to discharge that part of its order mich re¬ 
quired diem to report their opinion. The Com¬ 
missioners of Woods and Forests, however, in Ibeir re¬ 


port laid before Parlfaime&t in 1792, appeared to ea- Kavy. 
tablish the fact of an alarming smeity of oak timber 
ip genersil, but more particularly of large naval tim¬ 
ber, both in the royal forests, and on .private estates. 

And if such was really the fact in 179s, it willTeadi- 
ly be conceived wh«t the state of thnter fit for na¬ 
val puipoiea most have been at the condiuion of the 
Revolutionary war,' when the amount of private'ship- 
ping had increased from 1,300,000 tons to 92,300,000 
tons, or nearly doubled; that of the East,India 
Company, in the same period, 'flrom 79,goo tons to 
115,000 tons i and that of the navy, from 400,000 to 
800,000 tons, to say nothing of the vast consumption 
of 0^ timber in all kinds of mill-work and other ma¬ 
chinery, in the barrack and ordnance departments-- 
in mines, collieries, and agriculture—in docks, and 
dock-gates—in piers, locks, and duices—in boats, 
barges, lighters, bridges, and a great many other pur¬ 
poses to which this timber is applied. From these,' 
and many oUier causes, the diminution of oak timber 
was infinitely greater than the commissioners bad 
calculated upon, and yet they recommended that 
100,000acres, belonging to the crown, should beset 
apart and planted, as necessary for the future supply 
of the navy. A bill to this effect, relating to the New 
]^mt, passed the Commons, but was thrown out 
by the Lords. 

On the departments of the Surveyor-general of the neport of 
Land Revenue, and the Surveyor-general of the Woods V"*"' 

ondForeits being united, the Board of Commissioners 
made their firat report, which was printed, by order ucvcnac 
of the House of Commons, in June 18111. In this respocting 
report, it ‘is stated, that, taking the tonnage of the 
navy in 1806 at 776,087 tons, it would require, nt 
load to a ton, 1,164,085 loads to build such a 
navy; and supposing the average duratiofi df a ship 
to be fourteen years, the annual quantity of timber 
required would be'83,149 loads, exclusive of repairs, 
which thejr cdculate would be about 97,000 loads, 
making in the whole about 110,000 loads; of which, 
however, the commissioners reckon may be furnish¬ 
ed 21,341 loads as the annual average of prizes:, 
and of the remaining 88,659 loads, thc^ think it 
not unreasonable to calculate on 28,659 from other 
sources than British oak. “ Ihii," they observe, 

leaves 60,000 loads of such oak a* the quantity 
which would be sufficient annually to support, at its 
present unexampled magnitude, the whole British 
navy, including ships of war of all sorts, but which 
may be taken as equivalent together to twenty 74 
gun ships, each of which, one with another, dontpinB 
about 2000 tons, or would require, at the rate of a 
lodd and a half to the ton, 3000 loads, making just 
60,000 loads for twenty sufch ships." 

Now, it bas been supposed, that not more than dOOwuithy of 
oak treei can stand on an acre of ground, so as 
grow to a full size, fit for ahlps of the line, or to^ 
contidn each a load and a half of. timber; -50 acres, 
therefore, would be required to produce a sufficient 
quanti^ of timber to build a 74 gun ship, and 1000 
acres for 20 sudi ships; and, as ti^ oak requures at 
least 100 years to arrive at maturi^, 100,000 acres 
would be required to keep 19 a successive sufm!/, 
for maintaiohig a navy of seven .or eight hnndml 
tboosand tons. The Gomnussioners fiurmr, observe, * 
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thftt u thoM are tiranty mHllona of acre; oiT'iratre 
lands in the kingdoiB» a two-hundredth part set aside 
for planting would at once ibriiish the whole quaa> 
titj wanted for the use of the navy. 

TUi calculation, we auspect, is orerrated by about 
one-half. In the first place, it supposes a state of 
perpetual war, during which the tonnage of the whole 
nary is considered as more tlian donble of what it 
now actually is; wid, in the second place, it reckons 
the average duration of the navy at fourteen years 
only, which, from the traprovcaicnts that have taken 
place in the construction and preserration of ships 
of War, with the resources of teak ships, built in In¬ 
dia, we should not hesitate in assuming at an ave¬ 
rage of twice that number of years; and, if so, the 
quantity of oak required for the navy will be nothing 
like that which the eommissionen have stated. Thb, 
we think, will appear from a statement made (appa¬ 
rently on good authority) in the midst of the wsr, 
when the ships of the line, built in merchants’yards, 
were foiling to decay, nfler a service of five or six years. 

“ Assuming 400,(XX) tons os tho amount of ton>. 
nago to be kept in commission, and the average du¬ 
ration of a ship of war at the moderate period of 
jeers, there would be required an annual supply of 
tonnage, to preserve the navy in its present eifectiee.. 
state, of 3S,OOb tons: and, as a load and a half of 
timber is employed for every ton, the annual de¬ 
mand will be 48,000 loads. The building of a 7^ 
gun -ship consumes about 2000 oak trees, or 3000 
loads of timber, so that 48,000 loads will build S sail 
of the lino and Ififrigates. Allowing one-fpurth part 
more for casualties, Sie annual consumption will be' 
about 60,000 loads, or 40,000 full-^rown trees; of 
which will stand upon an acre of ground. The 
quantity oY timber, therefimre, necessary for the con¬ 
struction of a 74 gun ship will occupy'87 acres of 
. land, and the annual demand will be the produce of 
1140 acres. Allowing ohly go years for th« oak to 
arrive at perfection, there ought to bo now standing 
10a,600 acres of oak plantations, and an annual fell¬ 
ing and planting, in perpetual rotation, of 1140 acres 
to meet the consumption of the navy alone: large as 
this may seem, it is little more than 21 acres for each 
county in England and Wales; which is not equal to 
the belt wbi(^ surroqnds the park and pleasure 
grounds of many estates." 

The above calculation proceeds on the principle 
that every acre is covered with trees fit for naval 
purposes, or that it contains 35 trees, with a load 
and a half of timber in each. It may be doubted, 
however, if, on the average of plantations, we shall 
find more than one-tenth of that number on an acre; 
and as the same writer endeavours to show, that the 
quantity of oak timber consumed in the navy is only 
‘ ^out one-tenth pert of the whole consumption of 
the eouBtry, instead of 180,600 acres being suffi¬ 
cient for a perpemai supply, there would ho requir¬ 
ed some ten or twelve millions of acres, in plants- 
tiona similar to those at present existing,- to supply 
the demand for oak timber. Whether sudi a quan¬ 
tity existt or not, the foot is certain, that, long be¬ 
fore the coaclusion-of the war, a scarcity began to 
be fol^ espedaUy of the larger kind of rimber fit for 


sh^ of the line; and so great eras this scarcity, that Kavy. 
if Sir llohert Seppings had not contrived the means' 
of substituting straight timber for those of a certain 
form and dimensions, before considered to be indis¬ 
pensable, the building of new ships roust entirely 
have ceawd. 

If, however, the growth of oak for ship timber was 
greatly diminished during the war, so as to threaten 
an alarming scarcity, there is little doubt, that, from 
the increased attention paid by individuals to their 
young plantations, and the great extension of those 
plantations, as well as from' the measut;e of allotting 
off portions of the royal forests to those who had 
claims on them, and enclosing the remainder for the 
use of the public, this country wclf, in future times, 
be fully adequate to the production of oak timt^er 
equal to the demand for the naval and mercantile 
marine. It will require, however, large and succes¬ 
sive plantations, on account of the slow growth of 
the oak. But there is another tree, of late years very 
generally planted on rising grounds, which bids fair 
to become an object of great national importance, 
as furnishing the best, and perhaps only substitute 
for oak timbert- We mean the larch, which thrives 
well and grows rapidly in bad soils and exposed 
y situations, tiie timber of which has been found to be 
durable, and from several experiments, not inferior 
in strength, toughness, and elasticity to oak. So ra¬ 
pid is its growth, that the Duke of Atholi received 
twelve guineas for a single larch fil'ty years old ; the 
timber was valued at two shillings a foot. A larch 
of 70 years’ growth produces timber fit for all naval 
purposes, and may be considered equal in size to an 
oak of double that age. Hie dimensions of a lurch 
tree cut down at'Blair Atholi in 1817. and then 79 
years of age, were as follows: stem 82 feet; top 20 
foet; total height 102 feet; girth at the ground 12 
feet; at 19 feet, 8 feet Sj^ inches, and at 57 feet, 4 
foet 10 inebea; solid contents, 252,8 cubic feet. 

Another larch, now growing at Dunkeld, measured, 
in 1819, then 80 year! old, and in full vigour, as 
follows: height of stem 75 feet, top 14 feet; total 
height 90 feet. At one foot from the ground, 17 
feet 8 inches in girth; at 16 feet, 10 feet 4 inches, 
and at 70 feet, 3 feet 8 inches; sta contents 300 cu¬ 
bic feet, or six loads. -For all kinds of mill-work, 

08 wheels, axle-trees, &c. the utility of the large 
larch wood is unquestionable; and the thinnings are 
excellent for pailing, rails, and hurdles. The value 
of its appiimitidh for naval purposes is now under 
trial; two frigates of 28 guns, one built entirely of 
larch, from the Duke of Atholl’s plantations, the other 
of Riga fir (which is inferior pnly. to oak), being in¬ 
tended to go through the same service, precisely in 
the same parts of the world, in order to ascertain 
their comjparative durability. 

In addition to nor resources of naval timber atindianTeit. 
home, we have wisely availed ourselves of those 
which India'affords for building ships of war at Bom¬ 
bay of teak, a wood far superior in every respect to 
oak, and many times more durable; not liable to 
corrode iron or other metallic fastenings, not suscep¬ 
tible of the dry-rot, nor subject to attack of the 
worm. 
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II.— Fersoksl or ths Navt. 


The permnei of the niiTy is conposed of two dif* 
ferent bodies of men—the Seamen and the Marines; 
each of whom have their appropriate officers. 

The commissioned officers of the former consist 
of flag-officers, post-captains, commanders, and lieu¬ 
tenants. Piag-officers are divided into three ranks, 
and each .rank into three squadrons, distinguished by 
the colours, red, white, and blue; as admiral of the 
red, white, or blue; vice-admiral of the red, white, or 
blue; rear-admiral of the red, white;, or blue; the ad¬ 
miral wearing his colour at the main, the vice-admi¬ 
ral at the fore, and the rear-odmirtd at the mizen- 
mast-head. Thdta is also an admiral of the fleet, 
w^, if in command, would carry the union flag at the 
There are besides superannuated rear-admi¬ 
rals, enjoying the rank and pay of a rear-adniiral, 
but incapable of rising to a higher rank on the list. 
There is also in the navy the temporary rank of com¬ 
modore, who is generally an old post-captain, and is 
distinguished by wearing » bro8(l<^efni«nt. He radia 
next to the junior rear-admiral, and above all post¬ 
captains, except where the captain of the fleet shall 
be a post-captain, who, in that situation, takes rank 
next to the junior rear-admiral. ^ 

The commissioned officers of the navy take rank 
with those of the army, as follows: 


Navy. 

Admiral of the fleet. 
Admiral, 

Vice-admiral, 

Ucar-admiral, 

Commodore, 

Post-captain of 3 years, 
Posucaptain nnder ditto^ 
Commander, 

Lieutenant, 


Atmy. 

Field-marshal. 

General. 

Lieutenant-general. 

Major-general. 

Brigadier-general. 

Colonel. 

Lieutenant-colonel. 

Major. 

Captain. 


And oil officers of the same rank command accord¬ 
ing to the priority of their commissions, or, having 
commissions of the same date, according to the order 
in which they stand on the list of the officers of the 
navy, except in the case of lieutenants of flag-ships, 
who take precedence according as the flag-officer 
shall think fit to appoint them. 

The warrant officers of the navy may be compared 
with the non-commissioned officers of the army. 
They take rank as follows: master, second master, 
gunner, boatswaio, carpenter. There are other 
warrantofficers of the navy, who, though non-comhat- 
ants, constitute a part of the establishment of the 
larger classes'of ships of war. These are, the chap¬ 
lain, surgeon, surgeon's Assistant, purser. To which 
may be added, as part of the stain of a fleet or squa¬ 
dron, secretary to the admiral or commander-in- 
chief, and physician of the fleet. 

The petty officers are very numerous, the princi¬ 
pal of whom are master’s mates and midshipmen. 
Their names or ratings will be seen in the t^le of 
the establishment of the ratings and pay in the seve¬ 
ral classes of ships of war. 

By the King's Qrder in Council, the following regu¬ 
lations are established for the prodotioo of oommii- 


sipsiBd.offioeis of the MRf- Midshiptaao are requir¬ 
ed to serve six years en boerd some of his Ma-' 
js^Va fhips, two of wblefa ynrs they must have been 
ratra as midshipmen, to reader then eligible to 
the rank and situatioo of lieutenoot; or, if educated 
at the Royal Naval College, four years service at sea 
qualify for a commission as lieutenant. ' 

No lieutenant can be promoted to the nuBic of com¬ 
mander, until he has beM on the list of lieotenants for ' 
two years; and no commander to the rank of post- 
captain until he has been on the list for one year. 
Post-captains become admirals in succession, aecoid- 
ing to their seniority on the list; but if a post-captain 
should not have served in the course af the preceding 
war, when his turn arrives he is passed over, and 
placed on the list of superannuated and retired cap¬ 
tains ; as ore those captains likewise vAo have accept¬ 
ed of commissionerships or other cMl employments, 
provided- they retain those employments, when they 
come within the limits of a promotion to the rank of 
rear-admiral.' 

There is also a list of superannuated rear-admirals 
' flbKiJxlsed of those who, not h^ing actuslly serVed 
at sea in the preceding war, have been employed in 
regulating new raised men, or in the sea fcncibles, 
or who have* made offers of service, although not ac¬ 
cepted. They enjoy the rank and half pay of a 
rear-admiral, but can never be employed ai such, or 
bo promoted to a higher rank. 

No person can be appointed to serve as matter 
of one of bis Majesty's ships, who shall not have ser¬ 
ved as second master; and no person can be ap¬ 
pointed as second master, until he has passed such 
examination as may from time to time be directed. 

No person can be appointed gunnec or boatewaiR, 
unless he diall have served one year as a petty offi¬ 
cer on board one or more of his Majraty's ships,-and 
produce certificates of bis good conduct, and un¬ 
dergo the necessary examination. 

No person can be appointed caipenter, unless he 
shall have served an apprenticeship to a shipwright, 
and been six months a carpenter's ma(e on board one 
or more ofJiis Majesty's ships. 

No person can be appointed purser, unlm be shall 
have been rated and discharged the duties of a cap¬ 
tain's clerk for two complete years, one year as cap¬ 
tain's clerk, and been employed in the office of the 
secretary to a flag-officer for one other year, produce 
good certificates, and find suoh security for the ho¬ 
nest and faithful dischaige of his duty as shall be re¬ 
quired. 

No person can be appointed chaplain to one of his 
Majesty's ships, until he has received Priest's orders; 
but may be i^pomted to abt while io Deacon's or¬ 
ders. 

No person can be appointed surgeon to one of his 
Majesty’s ships, nntil, by long and merkorioius servi¬ 
ces, he has discharged the duties of assistant sur¬ 
geon ; and all persons applying for the aituation of 
assistant surgeon must undetgoan examination touch¬ 
ing their qualifications before the medical members 
of the victualling board. 

The Rpyai Marines consist of four great diusions. Roysi 
1 at. Stationed at Chatham. 8d, At Portsmouth. Sd, rioe>. 
At Plymouth. 4th, At Woolwich. They are com* 



40 N A 

posed of 72 cotnpanici, besides 8 conpanies of Roy* 

Marine Artillery, whose head>^uarters arc at Fort 
Moncitton, Gosport. The Ut division has 21 com* 
panics; the 2d, 18 conaputies; the .Sd, 20 compa¬ 
nies; and the 4th, 13 companies. The officers of 
IloypI Marines take rank with officers of the line in 
the army. 

A colonel commandant, who is a general officer in 
the corps, is resident in London; and to each of the 
divisions is a colonel commandant, two lieutenant- 
colonels, and two majors, with a proper number of 
captains and subaltern officers, while on shore the 
marines are subject to the same regulations as the ar¬ 
my, but, when embarked, are liable to the naval ar¬ 
ticles of war. * 

The staff of the marine corps, consists of a general, 
a lieutenant-general, a major-general, who are all flag- 
officers of his Majesty’s fleet; and four colonels, who 
are post-captains, near the head- of the list, and are 
selected from those wl^o may have distinguished 
themselves by their services. 

The paymaster of marines is resident in London, 
but each division has its paymaster, a captain in the 
corps; a barrackmaster, also a captain; two adju- 
tHut8,and a quartermaster, who are first lieutenanu; 
and to each division is a surgeon, and an assistant- 
surgeon. 

There is also a retired list of officers who, in con¬ 
sideration of wounds, infirmities, and long and meri¬ 
torious serviucs, are permitted to receive their full 
|>ay. 

The commissions of officers, of every rank, in the 
marine corps, are signed by the King, but all com* 
missions of officers of tlio navy arc signed by two or 
more of the Lords Commissioners of the Admiralty. 
But tjic marines, whether ashore or afloat, are, as 
well as the officers of the navy, under the immediate 
direction aiid control of the Lords Commissioners 
of the Admiraltj’, All tlie appointments of commis¬ 
sioned and warrant officers to siiips are made e.vclu- 
sivcly by the Lords of the Admiralty, or made sub¬ 
ject to their confirmation, unless in cases of the 
death or dismissal of officers by sentence of Court- 
Martial on foreign stations, when tlie admiral com¬ 
manding has the power to fill up the vacancies. 
And the duties of each rank arc pointed out in a 
code of instructions emanating from that Board, and 
sanctioned by his Majesty’s Order in Council. 

Miiiuiry The civil powers and duties of the Lord High 
1 o* a n'i'*?!* Lords Commissioners of the Admiralty, 

Aiiniiriiii’ ' treated of under the Article Admiral in this 
Hupplementt Their military powers .ate more exten¬ 
sive and important. By their orders, all ships are 
built, repaired, fitted for'sea, or laid up in ordinary, 
broken up or sold; put in commission or out of 
comqiission, arqicd, stored, and provisioned; em¬ 
ployed on the home or foreign stations. All ap¬ 
pointments or removals of comnussion and warrant of¬ 
ficers, widi the exception of masters and surgeons, 
are made by them, and all instructions issued tot the 
guidance of their commanders; ail promotion in the 
several ranks emanate Bom them; all honours be¬ 
stowed for brilliant services, and all pensions, gretui- 
Ues, and superannuations forwounds, infirmities, and 
long services, are granted on their recommendation. 

I 
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All returns from the fleet are sent to the Board of Navy. 
Admiralty, and everything that relates to the disci- 
pline and good order ,of every ship. All orders for 
the payment of naval monies are issued by the Lords 
Commissioners of the Admiralty, and the annual es¬ 
timate of the expences of the navy prepared by 
them, aud laid before Parliament for its sanction. 

All new inventions and experiments are (ried by 
their orders before introduced into the service; all 
draughts of ships must be approved by them ; all re¬ 
pairs, alterations, and improvements in the dock- 
j^rds, ali new buildings of every description must 
be submitted for their decision before they arc un¬ 
dertaken. But the Commissioners of the Navy are 
held responsible for keeping up proper supply of 
naval stores of every kind, mid the Victualling Board 
of provisions. 

All flag-officers, commanders-in’diief, arc consi-coinmamlc 
dered as responsible for the conduct of the fleet orin.ciiKf. 
squadron under theilr command; to keep them in 
perfect condition for service; to exercise them fre¬ 
quently in forming orders of sailing and lines of bat¬ 
tle, am} in performing all such evolutions as may 
occur in the presence of an enemy; to direct tlic 
commanders of squadrons and divisions; to inspect 
into the state of each ship under their command, to 
see that the established rules for good order, disci¬ 
pline, and cleanliness, be observed, and occasionally 
to inquire into these and other matters thcmbclvos. 

They arc to correspond with the Secretary of tlie 
Admiralty, and report to him all their jiroceedings 
for the information of tlie Board. 

If a commander-in-chief should be killed iu battle, 
his flag is to be continued flying; intelligence lu be 
conveyed by signal, or otherwise, to the next in com¬ 
mand, who is imtiicdialely to repair on board, leav¬ 
ing his own flag (if a flag-officer) flying, and dircci 
tbu operations ut llic fleet until tlic battle be ended, 
or the enemy .out of sight. 

Every flag-officer serving in a fleet, but not com-oiiun i ;!-- 
manding it, is to superintend all the ships of theuftinr-. 
squadron or division placed under his orders; to 
see that their crews are properly disciplined; that 
ail orders are punctually attended to; that the btore.«, 
provisions, and water, are kept as complete as cir ■ 
cumstanccs will admit; that the scamtii and murines 
are frequently exercised; and that every precaution 
is taken for preserving the health of their crews; 
for ali which he is responsible to the commander-in¬ 
ch icf. When at sea, he is to take care that every 
ship in his division preserve her station, in wliatever 
line or order of sailing the fleet may be formed; 
and in battle, he is to observe attentively the con¬ 
duct of every ship near him, whether of the squa¬ 
dron or division under hU immediate command or 
not; and at the end of tlie battle, he is to report it 
to the commandcr-in-chief, in order that commenda¬ 
tion or censure may be passed as the case may ap¬ 
pear to merit; and he is empowered to send an of¬ 
ficer to supersede any captain who may misbehave 
in battle, or whose ship is evidently avoiding the en¬ 
gagement. If any flag-officer be killed in battle, his * 
flag is to be kept flying, and signals to be repeated, 
in the same manner os if be were< still olive, until 
the battle shall be ended i but the death of a flag- 
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Navy, officer, or his being rendered incapable of attend¬ 
ing to his duty, is to be conveyed as expeditiously as 
possible to the commander-in-chief. 

Captain!^ The Captain of the fleet is a temporary rank, 

ihc Fleeu where a commander-in-chief hat ten or more ships 
of the line under his command; it may be compart 
with that of adjutant-general in the army. He may 
either be a flag-officer, or one of the senior captains; 
in the former cate, he takes his rank with the flag- 
officers of the fleet; in the latter, he ranks next to the 
junior rear-admiral, and is entitled to the pay and 
compensation of a rear-admiral. All orders of the 
commander-in-chief are issued through him, and all 
returns of the fleet through him to the commaoder- 
in-chief. Hb is* appointed, and can be removed 
frv> his situation only by the Lords Commusioners 
dl' the Admiralty. 

('ommodorc. A commodore is a temporary rank, and of two 
kinds; the one having a captain under him in the 
same ship, the other without a captain. The former 
has the rank, pay, and allowances of a rear-admiral, 
the latter such additional pay as the Lords of the 
Admiralty may direct. They both carry distinguish¬ 
ing pendants. 

r.ii)uin. When a captain is appointed to command a ship 
of war, he commissions the ship by hoisting his 
pendant; and if fresh out of the dock, and from the 
hands of the dock-yard officers, he proceeds imme¬ 
diately to prepare her for sea, by demanding her 
stores, provisions, guns, and ammunition, from the 
respective departments, according to her establish¬ 
ment. lie enters such men as may volunteer, and 
be fit for the service (in time of peace), or which 
may be sent to him from some rendezvous for rais¬ 
ing men, in time of war; and he gives them the se¬ 
veral ratings of petty officers, able-seamen, ordinary, 
or landsmen, as their apparent qualifications may en¬ 
title them to. If he should be appointed to suc¬ 
ceed the captain of a ship already in commission, he 
passes a receipt to the said captain for the ship’s 
books, papers, and stores, and becomes responsible 
and accountable for the whole of the remaining 
stores and provisions *, and to enable him to keep 
the ship’s accounts, he is allowed a clerk of his own 
appointing. 

The duty of the captain, with regard to the seve¬ 
ral ship’s books and accounts, pay-books, entry, 
musters, discharges, &c. is regulated by various acts 
of Parliament; but the state of the internal disci¬ 
pline, the order, regularity, cleanliness, and the 
health of ti'.e crews, will depend mainly on himself 
and his officers. In ail these respects, the general 
printed instructions for his guidance are particular¬ 
ly precise and minute. And for the information of 
the ship’s company, he is directed to cause the ar¬ 
ticles of war, and abstracts of jail acts of Parliament 
for the encouragement of seamen, and all such or¬ 
ders and regulations for discipline as may be esta¬ 
blished, to be hung up in some public part of the 
ship, to which the men may at all times have access; 
he is also to direct that they be read to the ship’s 
company, ail the officers being present, once at leut 
in every month. He is not authorized to inflict any 
corporal punishifient on any commisstoOed or war¬ 
rant officer, but he may place them under armt, 
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and suspend any officer who riiall misbehave, ilmtil Navy, 
an opportunity shall oflfar of trving suchxifficer by a 
court-martial. He'is enjoined to be very careflil 
not to suffer the inferior officers, or men, to be treat¬ 
ed- with cruelty or oppression I7 their auperiors. 

He alone is to order punishment to be inflicted, 
which he is never to do without sufficient cause, nor 
ever with greater severity than the of^ce may retd- 
ly deserve; and all the officers and the whole sMp*s 
company are to be present at every punishment; 
which must be insertra in the log-book, and an al^ 
stract at the end of every quarter made out and sent 
to the Admiralty,—a regulation vrhicb it said to hare 
been attended with infinite benefit to the strict and 
just ditciplin'e of the naval service. 

The lieutenants take the watch by turns, and are LicuieBsnt. 
at such tim'es entrusted, in the absence of the cap¬ 
tain, with the command of the ship; but he is to in¬ 
form the captain of all occurrences that take place 
during his watch, as strange sails that may be in 
sight, signals from other snips in company, change 
of wind, Ac. He is to see that the ship be properly 
steered, the log hove, and the - course and distance 
entered on the log^board; and, in short, he is to see 
that the whole of the duties of the ship are carried 
on with the same punctuality as if the captain him¬ 
self were present; in whose absence, the senior lieu¬ 
tenant is responsible for every thing done on board. 

The master receives his orders from the captain. Muter*, 
or any df the lieutenants. His more immediate du¬ 
ties are those of stowing the ship's hold, and of at¬ 
tending to her sailing qualities; of receiving and 
placing the provisions in the ship, so as most conve¬ 
niently to come at those which may be wanted. He 
is (0 take care that the cables are properly coiled in 
the tiers. The keys of the spirit-room are in his 
custody, and he is directed to entrust them only to 
the master's mates. He has the charge of the store* 
rooms of the warrant officers, which he is ordered 
frequently to visit; in short, the whole of the ship’s 
provisions, water, fuel, and stores of every descrip¬ 
tion, are under the superintendence of the master; 
and he is also entrusted, under the command of the 
captain, with the charge of navigating the ship, bring¬ 
ing her to anchor, ascertaining the latitude and ]<m- 
gitude of her place at sea, surveying harbours, and 
making such nautical remarks and observations as 
may be useful and interesting to navigation in ge¬ 
neral. 

The warrant officers are charged with the duty of 
receiving on board from the dock-yards, and exa¬ 
mining, the various stores of their respective depart¬ 
ments, and of keeping an account of the expenditure 
of them. 

The gunner has the charge of the ship’s artiUetytCanaer. 
and of the powder magazine; be is to see that the 
locks and carriages are kept in good order, and that 
the powder is preserved from damp; he is fraquently 
to examine the musquetry and smul arms, ana to see 
that they are kept clean, and fit for service; and, in 
preparing for battle, it is bis duty to take care that 
all the quarters are simplied with every thing neces¬ 
sary for the service of the gun^ and, oaring the ac¬ 
tion, that there be no want of ammunition served out. 

He is frequently to exercise the men at the guns 
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< iiriionter. 


Purler. 


PhyiiciM, 
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.Midibi|>in«n. 
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and to tee that they perform thli part of their duty 
with correCtncba, expiainin;; and enforcing the ne¬ 
cessity of their pointing the guns before they fire 
them, of sponging them well, and of close-stopping 
th^ touch-hole immediately after firing. The ar¬ 
mourer and his mates are Under the iinnicdiato or¬ 
ders of the gunner, in every thing that relates to the 
great guns and small arms. 

'file boatswain is charged with the duty of receiv¬ 
ing and examining all the stores belonging to his de- 
jHirtment, consisting chiefly of the ropes and rigging, 
the latter of which he is ordered to inspect daily, in 
order that any part of it, chafed or likely to give 
way, may be repaired without lo^s of time. lie is 
always required to bo on deck at such times as all 
hands arc employed; lie is to see that the men, when 
called, move quickly upon deck, and when there, 
that they perform their duty with alacrity, and with¬ 
out noise or confusion. Tlie sail-maker and the rope- 
maker are under his immediate orders; and he is di¬ 
rected to see that both these officers perfbrni their 
respective duties with diligence and propriety. 

Tlio carpenter, when appointed to a ship, is care¬ 
fully to inspect into the state of the masts nnd yards, 
whether in the dock-yard, or on board the ship, to 
see that they are perfectly sound and in good order. 
He is to examine every part of the ship's hull, maga¬ 
zine, store-rooms, and cabins. lie is every day when 
at sea carefully to examine into the state of the masts 
and yards, and to report to the officer of thh watch 
if any appear to be sprung, or in any way defective, 
lie is to see that the ports are secure and properly 
lined, and that the pumps be kept in good order, as 
are also the boats, ladders, and gratings. The caulk¬ 
er is placed under his immediate orders, and he is to 
sec that he performs his duty in a workmanlike man¬ 
ner, in Mopping immediately any leaks that may be 
discovered in tb^o sides or decks. . 

The purser has the charge of all the ship’s provi¬ 
sions, and the serving them out for the use of the 
crew. His charge is, therefore, of a most important 
nature; and, accordingly, he must not only produce 
good certificates of his conduct while serving in the 
capacity of clerk, but must also find two sureties for 
the due discharge of his trust, who arc required to 
give bond in a penal sum, according to the rate or 
clou of ship to which he may be appointed. The 
regulations and instructions for his guidoncc are mi¬ 
nutely detailed in the general printed instructions, 
with all the various forms established for the keeping 
of his accounts with the Victualliog Board, to which 
he is immediately responsible. To assist him in the 
performance of his arduous duties, be is allowed to 
employ the clerk, who, though engaged by the cap¬ 
tain, who is responsible for the strict performance of 
the duties of all the officers under his orders, is, as 
it were, a check on the purser in many parts of his 
duty, 08 regards the slop-books, muster-books, &c. 
lie has also a steward under his immediate orden. 

The duties of the physician to the fleet, the sur¬ 
geon of a ship and his assistants, the secretary to the 
commandcr-in chief, and the chaplain, are too obvi¬ 
ous to require any specification. 

Hie midshipmen are considered as the principal 
petty officers, but have no specific duties assigned to 


them. In the smaller vessels, some of the senior Navy, 
ones are entrusted with the watch; they attend par-'wawv^ 
tics of men sent on shore; pass the word of com¬ 
mand on board, and tee that the orders of their su¬ 
periors are carried into effect; and, in short, are ex¬ 
ercised in all the duties of their profession, so as, af¬ 
ter six years service, to qualify them to become lieu¬ 
tenants. 

Every ship, according to her class, has a certain Marinei. 
number of marines serving on board as part of her 
complement, which are commanded by a captain, or 
brevet-major, from first to fourth rates inclusive, with 
three or two subalterns under them, and an establisb- 
ed number of non-commissioned officers; but the 
party on board fiftii rates, and under, if commanded 
by a subaltern, and in small vessels by a scrjcanV^ir 
corporal. 

All marine-officers, of whatever rank when em- 
barked, arc to obey the orders of the captain, or tho 
commanding officer of the watch. The marines aru 
exercised by their officers in the use of their arms; 
they are employed as sentinels, and in all other du¬ 
ties on board of which they are capable, with the ex¬ 
ception of going aloft. The officer commanding has 
the charge of the arms, accoutrements, and drums; 
and he is to inspect weekly, at least, into the state of 
the clothing of his party. The marines arc treated 
in every respect in the same manner as the rest of 
the ship's company. 

The long continuance of the revolutionary war iic- Numlur .•> 
ccssarily created a prodigious increase of the coni- 
missioned officers of the navy. Their numbers, in 
the four following years of peace, were, 


Admirals, 

Vice-Admirals, 

Rear-Admirals, 

Post-Captains, 

Commanders, 

Lieutenants, 


1793. 

1803. 

1815. 

1821. 

11 

45 

70 

6.'J 

19 

36 

7.'1 

59 

19 

.51 

77 

68 

444 

666 

824 

828 

160 

4l0 

762 

776 

1408 

2461 

3211 

3797 


The warrant officers have increased, in each class, 
from the average of about 400 in 1793, to 700 in 
1821. 

The number of seamen and marines voted io 1 79^^ 
was 16,000 (but never reduced to that number), 
and in 1822, 21,000. 

The greatest number of seamen and marines voted 
in any one year during the war was 150,000. 

The crew of a ship of war consists of able seamen, Chip's Cum- 
ordinary seamen, landsmen, boys, and marines. Tlicpuny. 
landsmen, boys, and marines, are always entered 
voluntarily, flte latter in the same manner as sol¬ 
diers, by enlisting into the corps, the two former at 
some rcndexvouB, or on board particular ships. A 
supply of boys fbr the navy is also rewlarly sent 
from the Asylum at Greenwich and the Marine So. 
ciety. Able and ordinary seamen also very com- 
monly volunteer to serve during the war, and al¬ 
ways in time of peace; but the high wages given by 
the merchant ships to seamen in time of war, hold 
oat such encouragement as to induce them to give 
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the preference to tbatseirice^ though, !n all other bet 1800, ho roainuined ao dote a blockade, dial N*»y. 
respecta, their treatment is far yuperior onboard a not a single day passed without reconnoitring the 
King’s ship; having better provisions, and being sub- entrance of the harbour t yet, although the seamen 
Ject to much less fatigue and exposure to the wen- of his fleet, consisting of at least 16,000 men, had 
ther. Indeed, the excellent regulntions now rigidly no other than the ordinary ship's proyiaions, sixteen 
adhered to on board his Majesty’s ships, the atten- only, in the course of four months, were sent to the 
tion that is paid to the health and comfort of the hospital. In 1780 the CItannel fleet, os appears 
crew, have overcome much of tliat reluctance which from Dr Lind, were so ovetrun with scurvy and fe- 
formcrly was felt to the service of a sliip of war. ver, as to be unable to keep the sea, after a crutM 

tinlth of The state of health on board a King’s ship, gene* of teh weeks only. 

Hie Crew, jpjjjy speaking, is not exceeded in the most favoured From the official returns collected by Sir Gilbert Prvgpvwiw 
spot on shore; and that horrible disease, the sea* Blane, M. Dupio, a French author, well versed in 
scurvy, may now be considered as unknown in the naval subjects, haa drawn out the following table, 

British navy, since the universal introduction of le* which exliibits at one view the progressive diminu. 
nion juice,' «T Tliu citric acid, without an ample tion of sickness, death, and desertion, in the British 
si^gply of which no ship is permitted to soil on navy, calculated on 100,000 men. 

S foreign voyage. Sir Gilbert Blane, in a sensible 
little tract on the Uedth of the Navtf, says, that be 
has never seen the scurvy resist the citric acid, and 
that, in the perusal of several hundreds of surgeons’ 
journals, he has met only with two cases which 
seemed to resist it. Yet, though it appears to have 
been known us a remedy for tbu scurvy, far superior 
to all others, two hundred years ago, it seems to- 
have lain dormant and utterly neglected till Dr Lind, 
more than a hundred years afterwards, revived and 

stated clearly the singular powers of this remedy. from hence it would appear, that the diminution 
III l60U Commodore Lancaster sailed from Kng> of sick and of deaths has been in the proportion of 
land, with three other ships, on the 2d ,%pril, and 4 to 1 nearly, between the years 1779 and 1613. 
arrived in Saldatiha bay on the Ist August. The 'Phe diminution of desertions from the hospital in 
cominndorc’s crew having each had three table the same period is not the less remarkable; and it 
spoonfuls of lemon juice every morning, arrived affords, at the same time, the strongest proof of the 
tJicre ill perfect health; whereas the other ships progressive amelioration of tlie condition of seamen 
were so sick!}', that they were unmanageable for on board British sliips of war. Indeed, whether on 
want of hand.''. We have ali felt the commiseration board ship, or in any of these noble institutions, Uie 
and horror which the perusal of the narrative of Katal Hospitals, which are established at all the 
.’inson's Voyage produces. His ship, the Centurion, principal ports at home, and in the colonies abroad^ 
left England with 400 men, of wliich 200 were sur'. the attention that is paid to the sick sailor is above 
viving on his arrival at Juan Fernandez, and of these oil praise. Tlio seamen are sensible of this, and no> 
fight only were capable of duty, from scurvy. Yet thing keeps them back from volunteering their scr- 
even this horrible catastrophe seems to have failed vices, and from giving a preference to a King’s 
in rousing the nation to liave recourse to a remedy ship over a merchantman, but the temptation of high 
so certain and efficacious. Cook was well supplied wages offered by the latter in time of war, and that 
with vinegar and other acids, and found the good lovo of liberty and free scope for roving which are 
effects of them ; but the first general supply of le- characteristic of seamen. 

mon juice to the navy was established only in tlie The speedy manning of the fleet, on the first break* Manning 
year 1795, In consequence of a trial that had been ing out of the war, is one of the most important ob« *'**••■ 
made of it tlie preceding year in the Suffolk of 74 jects that devolves on the Naval Admimstration, as 
guns. This ship left England, and arrived at Mad'- by it alone depends the safety of our commerce and 
ras in September, without touching at any land, our colonies. This has been felt at ail times; and, 

With every man’s grog were doily mixed two-thirds accordingly, a variety of schemes have been brought 
of a liquid ounce of lemon juice, and two ounces of forward ftir this purpose, but all of them failed of sue- 
sugar. She lost not a man; and though the disease cess, except the compulsory modeofraising men under 
made its appearance in a few, an increased dose of the authority of press-warrants, issued by Uie Lords 
lemon juice immediately removed it. Thus the.Suf- Commissioners of tlie Admiralty, by virtue of the 
folk, after a voyage of 162 days, arrived without los- King's Order in Council, renewed from year to year, 
ing a man, or having a man sick of the scurvy. There likewise issues, on the breaking out of a war, 
whereas the Centurion, in 143 days from the last a proclamation from theKing,recalluig all Britirii sea- 
place of her refreshment, lost half of her crew, and men out of tlie service of foreign prmcet or statu; 
the other half so feeble and emaciated, u to be ut- and the instructions to tho commanders of ail shipa 
terly helpless. of war direct them to search foreign vessels* and to 

Nothing could more strongly point out the effica- take British seamen out of them, 
cy of lemon juice than the following Tact. When The impressment of searing noen, however ano- inpnu. 

Lord St Vincent commanded the fleet which block- malous under a free coutitution like that of Great """t- 
aded Brut from the 27Ui May to the 86th Septem- Britain, is defeosible on state neceuity* until it can be 
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V»rf. shotm that the fleet, on an emergency, la capable of 
' being manned without resorting to that measure. 
In consequence of some doubts being raised on the 
legality of the subject in the year 1676, when the 
a&irsofthe Admiralty were managed immediat^ 
under the direction of the King and the Great Offi¬ 
cers of State, a discussion was held on this point, 
when it was decided by the Judges and Crown Law¬ 
yers, that the King had an indefeasible right to the 
services of his subjects when the state required 
them, and that the power of Impressing seamen was 
indispensably inherent in the Crown, without which 
the trade and safety of the nation could not be se¬ 
cured. The flrst instance of impressing mqn in Ire¬ 
land seems to have been in the year 1678, when the 
Lord Lieutenant received directions from the Privy 
Council to raise 1000 seamen for the fleet. In 16S0, 
the Lords Justices of Ireland were directed to assist 
the oflicers of the navy in impressing men in that 
kingdom. In 1697, a register was taken of all the 
seafaring men in Irelami, which amounted to *424 
men, of whom it is noted 2654 were Catholics. On 
several occasions, during Queen Anne’s reign, the 
Lords Justices of Ireland received directions to 
raise men to serve in the fleet. 

In Scotland, the mode of raising men by the im¬ 
press was unknown before tlie Union; but in various 
instances the Council of Scotland was directed to 
raise volunteers for the fleet, each man to have forty 
shillings ns bounty. 

In 1706, an c.Npcriment was tried for the speedy 
manning of tlie fleet, by virtue of an act of Parlia¬ 
ment, which required the civil magistrates of all the 
counties to make diligent search for all seafaring 
men, and twenty shillings was allowed to the con¬ 
stables for each man taken up; the seamen to have 
pay from the day of delivery to the naval officers 
stationed to receive them ; and if they deserted 
after that, were considered os guilty of felony. By 
the same act, insolvent debtors, fit for the service, 
and willing to enter it, were released, provided the 
debt did not exceed I,. 30; and no seaman in the 
fleet was to be arrested for any debt not exceeding 
L. 20. The whole proceeding under this act incur, 
red a very heavy expence, and totally failed. 

In the same year, the Queen referred to the Prince 
of Denmark, then Lord High Admiral, an address 
from the House of Lords relating to the three fol¬ 
lowing points1st, The most effectual means for 
manning the fleet. 2d, The encouragement, and in¬ 
crease of the number of seamen. 3d, The restoring 
and preserving the discipline of the navy. His Royal 
Highness submitted these points to sudt of the flag- 
officers and other commafiders as could be assembled, 
who made a report, of which the substance was to 
the following effect:—Isf, 'focause a general regi¬ 
ster to be kept of all seafaring men in England and 
Ireland, for which they presented the draft of a bill. 
2d, 'Fhat all marines, qualified to act as seamen, 
should be discharged from the army, the officers to 
have levy money and the men’s clothing returned. 
3d, That not fewer than 20,00|^ seamen should be 
kept in employ in time of peace; but, they observe, 
that as to the restoring and preserving^ the discipline 
of the navy, no particular instance being laid before 
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them wherein it was defective, they could give no i^vjr. 
opinion on that head. 

This registry of seafaring men has been tried 
more than once, but os the men themselves hod 
interest whatever in the measure, it always failed in 
producing tho desired effect. 'The only chance of 
Us succeeding in any prospective emergency is 
the measure recently adopted by the Lords of 
the Admiralty, under the sanction of the King in 
Council^-—a measure which was called for on every 
principle of justice and humanity,—of granting pro¬ 
visions, on the paying off the fleet, to every man who 
had served fourteen years and upwards. ’I'he num¬ 
ber thus pensioned amounted at one time to 33,000, 
and are still not far short of 30,009‘t as tliere are 

voted for the peace estebiishment 16,000 men, mqyt- 
ly prime seamen, there is every reason for supposing 
that less difficulty will be found in manning the fleet, 
on any future emergency, than heretofore; and that 
on this account the evils of the impress will be great¬ 
ly mitigated; for though numbers on the pension 
list will naturally be unfit for service at sea, most 
of them will be ahic to ossist in fitting out tlie fleet. 

In fact, there are now so many exemptions from 
tho impress, that its severity is greatly abated. ’I'he 
following description of persons are protected by va¬ 
rious acts of Parliament:. 

Masters of merchant ships or vessels. 

First mates of sucli as are 50 tons or upwards. 

Boatswains and carpenters of such as arc of 100 
tons or upwards. 

Men belonging to vessels and craft of all kinds in 
the employ of Navy, Victualling, Ordnance, Cus¬ 
toms, Excise, and Post Offices. 

Watermen belonging to the Insurance Offices 
within the cities of London and Westminster. 

All men of the age of 55 years and upwards. 

All youths, not having attained the age of 18. 

All foreigners. 

Apprentices, not having used the sea before the 
date of their indentures, and not mure than three 
years ftom the said date. 

Landsmen not having served at sea full two years. 

Masters, apprentices, one seaman, and one lands¬ 
man, of all fishing vessels on the sea coast or on na¬ 
vigable rivers. 

Harpooners, line-managers, and boat-stccrcrs of 
the Greenland fishery and the Southern Whale fish¬ 
ery, and all seamen and common mariners who have 
entered for the said fisheries. 

And no person whatsoever can be impressed ex¬ 
cept by an officer who has been entrusted with a 
press-warrant. 

The discipline of the navy, or the government of ■ 

his Majesty’s ships, vessels, and forces by sea, is re¬ 
gulated by the act of 22d Geo. II., usually known 
by the name of the Articles of War.^ By this aft, 
the Lords Commissioners of the Admiralty arc em¬ 
powered to order courts-mortial for all ofiences men¬ 
tioned therein, and committed by any person in and 
belonging to the fleet and in full pay; and also, to 
delegate the same power to admirals commanding in 
chief on foreign stotions, which power also may de¬ 
volve on his successor in case of death or recall, 
provided that no commander-in-chief of any fleet or 
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Navjr. iquadron, ot detachment thereof, contitting of more 
than five ships, shall preside at any court>marlial in 
foreign parts, the officer next in command being or> 
dered to preside thereat. 

Coutu-Mar- By this act, no court>martial can consist of more 
than thirteen or of less than five persons, to be com* 
posed of such flag-officers, captains, or commanders 
then and there present, as are next in seniority to the 
officer who presides at the court-martial. And when 
there are but three officers of the rank of post-cap¬ 
tains, the president is to call in as many commanders 
under that rank as will make up five in the whole. 

ArtiLicB of This code of laws for the government of the fleet 

War. consists of th irty- six articles, of which nine award the 
punisliiTiciil urniHh, and eleven death or such other 
piy^iment as the court-martial shall deem the of- 
icnce to deserve. Those which incur the former are, 
the holding illegal correspondence with an enemy-— 
cowardice or neglect of duty in time of action—not 
pursuing the enemy—desertion to the enemy—mak¬ 
ing mutinous assemblies—striking a superior officer- 
burning magazines, vessels, &c. not belonging to an 
enemy—murder—sodomy. The penalty of death for 
cowardice, or other neglect of duty in time of action 
(Art. 12), and of not pursuing the enemy (Art. IS), 
WHS by ^e 19th Geo. III. so tar mitigated, as to 
authorize the court-martini to pronounce sentence 
of death, or to inflict such other punishment as the 
nature and degree of the offence shall be found to 
deserve.” Under these articles thus mitigated, Ad¬ 
miral Byng would probably not have been condemn¬ 
ed to death. The other eleven articles which leave 
the punishment to the discretion of the court, are, 
not preparing for fight, and encouraging the men in 
time of action—suppression of any letter or message 
sent from an enemy—spies delivering letters, &c. 
from an enemy—relieving an enemy—disobedience 
of orders in time of action—discouraging the men on 
various pretences—not taking care of and defending 
ships under convoy—quarrelling with and disobey¬ 
ing a superior officer in the execution of his office— 
williilly neglecting the steering of ships—^sleeping on 
watch, and forsaking his station—robbery. The re¬ 
maining sixteen articles incur the penalty of dismissal 
from the service, or from the ship, degradation of 
rank, or such other punishment as the court may judge 
the nature and degree of the offence to deserve. 

Pi'iiy I’u- Much, however, of the internal discipline of a 

nishiiicnt. gijjp gf war depends upon the captain, who being 
empowered to punish the men for minor offences, 
according to the usage of the service, courts-mar- 
tiul on seamen are rarely found necessary to be re¬ 
sorted to in well regulated ships. The principal 
circumstance that usually militates against the per¬ 
fect good order of the crew, is the great allowance 
of grog served out daily to the men, os established 
by the King's Order in Council, and which frequent¬ 
ly leads to drunkenness, and this to insubordination. 
Perhaps half the punishments in the navy are for 
this offence, which requires the utmost vigilance and 
precautions on tiie part of the officers to prevent. 

Efleru of respects the discipline of a well organized 

OiKtplinc. ship of war is perfect; and to this discipline M. 

Oupin, a French writer of great sagacity, mainly 
ascribes the brilliant successes of the Briti^ navy, 


and to the want, of it, tbe ruin of that of Franep. 

*• We have already cited,*' says he, ** as a model,' 
the management of the mattriel of tbe English 
ships. In the preservation of this moter^—in the 
•towing it away—in the arrangement of whatever 
may be necessary either for manoeuvres or for action, 
tbe most perfect regularity is observed. At the same 
time, what becoming austerity is malntsuned by the 
commanding officer; what obedience among tbe sul^ 
altems; and, in a space so limited, considering tiie 
number of men on board,and themultiplicity of move¬ 
ments they have to make in obeying so many differ¬ 
ent orders, what imposing silence I It is the calm¬ 
ness of s^ength—Uie presiding influence of wisdom. 

In tiie midst of the most complicated operations, and 
even in the heat and transport of battle, one hears 
only the words of command, pronounced and repeat¬ 
ed from rank to rank, with a measured tone and per¬ 
fect tangfroid. No unseasonable advices—no mur¬ 
murs—no tumult.’ The commanders meditate in 
silence; the word is given, and the men act without 
either speaking or thinking.” 

This is remarkably so in the day of battle. Every 
officer and man knows precisely his place, and the 
duty he has to perform on that day. By the general 
printed instructions, the captains of his Majesty’s 
ships are required to accustom the men to assemble 
at their proper quarters, to exercise them at the 
great guns, to teach them to point, fire, &c. under all 
circumstances of sea and weather. Indeed, it is 
well known, that the preservation of the high charac¬ 
ter of the British navy essentially depends on the 
proper training of the seamen to the expert manage¬ 
ment of the guns, so as to be duly prepared in tbe 
day of battle; the inuo of which so mainly depends 
on the cool, steady, and regular manner in which 
the. ship’s ordnance is loaded, pointed, and fired. 

Practice in these respects is much more necessary 
on board ships than on shore, as it can never happen 
that the ship is entirely steady, and has most fre¬ 
quently a rolling or pitching motion, for which allow¬ 
ances must be made, and which can only be made 
with cflect by long practice. 

If the management of the great guns of a ship of (^,^1 T«c- 
war is more difficult than tbe artillery of a fort, so tics, 
likewise arc naval tactics more difficult than those of 
an army: inasmuch as there is more difficulty and 
less dependence in placing and directing the move¬ 
ments of an inanimate than an animate machine. 

Tbe general principles are the some; the object of 
both being that of bringing the greatest possibhi 
force to bear on that point which is likely to pro¬ 
duce the greatest possible injury to the enemy. With 
this view, as well as to keep a fleet together in com¬ 
pact order, so that straggling ships may not be out 
off by the enem^, it has been found necessary to 
preserve a certain order of safling, whether out of 
sight of an enemy or in bis presence; and such an 
o^er as, according to the state of the wind and 
weather, and the point of bearing of the enemy’s 
fleet, may most conveniently and expeditiously be 
changed into such aline of battle as the commander- 
in-chief may deem if most expedient to adopt in the 
attack to be made on his opponent. 

In order to do this, it is obvious, that every indi- 
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tfMf. vidual captain must be able to know, under all cir> 
^ V —^cumstances, what thcehip he commands will be able 
to do, in order to preserve her station in the fleet; 
for, it is with ships us with horses,no two perhaps per¬ 
forming the same evolution with the same tightness 
of rein, or tho same quantity of sail. Tliis shows 
the absolute necessity of a commander-in-chief fre¬ 
quently exercising hk fleet in naval tactics, and to 
observe how such and such a ship will behave under 
a certain quantity of canvass, and to assign her sta¬ 
tion in the line where she may appear calculated to 
act with the greatest efficiency. 

To facilitate these movements, the admirals com¬ 
manding squadrons arc considered as responsible for 
the movement of the ships in their respective divi¬ 
sions. They are to see that each captain strictly 
obeys the general order, and if any one is perceived 
to neglect bis duty, whether belonging to his proper 
division or not, if in action, lie has the power to send 
immediately another officer to suspend him. And 
in order tliat no confusion may arise, if, in time of 
battle, the admiral commanding in chief, or any of 
the admirals commanding squadrons, should be kill¬ 
ed, his or their flags remain flying till the battle is 
decided. If the commandcr-in-cliief be killed or 
severely wounded, a private signal is made to tho 
second in command, or if a junior admiral be killed 
or wounded, the commander-in chief is also acquaint¬ 
ed by signal. 

coJc of Nr. Tliis silent method of communicating what is go- 

»i.i Siijnali. j,jg jg t|,j, perfection of naval tactics; indeed, it 
is difficult to conceive how our ancestors contrived 
to manage a fleet witliout a Code of Signals. For great 
and important occasions, the exhibition of a flag or 
ilags, in some particular part of the ship, might be 
generally uiidcrstood to imply, that the tiect should 
anchor, or tack, or form the order of sailing in two 
lines, or the line of battle, or some other great move¬ 
ment. Hie hoisting of a cask at tlie yard-arm might 
be understood to imply a want of water; ora hatchet, 
of wood; or an empty bag, of bread; and tlie table¬ 
cloth was a very significant invitation to dinner; but 
lliey had no means of interchanging freely their wants 
or intentions, or of conveying detailed intelligence. 
Even so late ns the American war, there was no 
established code of signals in the navy. An anec¬ 
dote is told of Admiral Geary, wlio, in the year 1780, 
commanded the Channel fleet, which clearly proves 
how little WHS then known or practised in the way of 
signals. His captain, Kempenfelt, had laboured long 
to improve the defective system; and having one day 
seen the enemy's fleet, he endeavoured to communi¬ 
cate tlie intelligence by the new code; but in tlie 
hurry of making sail and giving chase, the signals 
somehow or other were not understood by tiie rest of 
the fleet. Geary at last became impatient, and run¬ 
ning up to Kempenfelt, seized him by the hand, and 
exclaimed with great emphasis, “ Now, my dear 
Kempy, do, for God’a sake, throw your signals over¬ 


board, and make tho old one which wc all under- Nsvy. 
stand,—* to brioK the enemy to close action.' ” w>y«a 
'* If an admirtu,” says Dr Bcatson in his able Me¬ 
moirs, “ cannot command all the necessary move¬ 
ments of his ships by signal in tho day of battle, lie 
is not upon a footing witli an enemy who possesses 
that advantage, and even with better ships and bet¬ 
ter men, and more experienced commanders, he may 
be foiled in hk expectations of victory, if not defeat¬ 
ed, from hk want of the means to direct, and to per¬ 
form the necessary evolutions of his fleet." “ In 
no fight," he adds, *' was the insufficiency of the 
present system of naval signals more conspicuous 
than in this (Keppcl's unfortunate action); and it is 
to be hoped that if ever a new^/>s,'!Ubt?, adopted 
for the use of the royal navy, it may be so clear.,^ 
comprehensive, that such fatal errors os those wlih^i 
have been pointed out will in future be prevented." 

This wc may now say has been accomplished. 

The idea of numbering the flags, and of assigning 
a certain number of corresponding sentences to cer¬ 
tain combinations of these numbers, was reduced to 
something approaching a regular system in the fleet 
under the c<ymmand of Lord Howe; and in the year 
170S a new signal book was issued from the Admi¬ 
ralty, containing about 400 sentences, expressive of 
certain operations of a fleet, communicated by means 
of flags to which the numerical characters were ap¬ 
plied, and these, as far as they went, answered very 
well, but did not supersede the necessity of convey¬ 
ing orders by boats on many occasions. 7'lie follow¬ 
ing year Sir Home Popbam 8uggc.stcd the idea of 
making the flags to represent tlie letters of the al- 
pliabet in combination with numbers, wiiicli not only 
added immensely to the means of communication, 
but also of making use of words by signal. From 
this time improvements in the modes of communicat¬ 
ing by signals and telegraphs were rapidly intro¬ 
duced ; particularly in tlic shape and the colours of 
the flags, according to a plan of Sir Home Pupliatn, 
which has rendered signals by flags as nearly perfect 
as they probably ever will be. 

Tliere is, however, an imperfection in tlic flags 
themselves; as in calm weather when tlicy do nut 
fly out, neither their shape nor colour is visible with¬ 
out the use of stretchers, which arc not alway.s easily 
managed, and never without loss of time. Again, if 
the wind be parallel to the line of vision, the flag 
shows only its edge, and neither shape nor colour 
can be discerned. To remedy these inconveniencies, 

Sir Home Popliam proposed a poi tabic wooden se¬ 
maphore in imitation of the French telegraph, to be 
mounted on the quarter-deck or poop of a ship. 

It consists of two posts, each having a moveable SctTel*. 
arm, which may be placed in four positions that can graph, 
never be mistaken, being at right angles to each 
other, as in the following figures, wlicrc the number 
annexed to each position is that which it conveys to 
the person receiving the message. 
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SSA TELEGRAPH. 

Foremost Pott. * Aftermost Post, t 

if v S?*11 


►4< 


' Combinatiotu. 

The lejl hand of each column represents the num« 
hers which arc exhibited by the arms cither singly 
or in combination. 

Tite right hand of each column represents tlie 
characters of the telegraphic signals, which are ex* 
hibited by the positions of the at ins placed opposite 
to them. 

The cornettrs, triangles, and pendants, are those 
used in the common signals, which in the book re*, 
present the letters opposite to each. 

Position 1 represents . Flag 1 


Spelling AlphtbeL 
Representatire Sign. 


.6. Cornette A 


.B 

.C 

. D 

.E 

Triangle F 

H 



.K 

Pendant L 

. M 

.N 


4.8. Finish. 

Auxiliary Signs. 

These signs always represont the subjects placed 
opposite to them—for instance, when the alphabe* 
tical sign is mado, the subsequent positions of the 
arms will represent the letters of the alphabet until 
the stop is made. The same with numbers, ships' 
names, &c. as particularly explained in the instruc* 
tions of the Telegraphic Signal Book. Hie Slop and 
the other Auxiliary Signs must be placed exa^ly 
horizontal. 


Poidtien) uf tlie 

Ann.. 

Letters. 

1 represents.. 

2 . 

3 . 

.A 

.B 

4. 

.1) 

5. 

S ss Sit El 

6. 

7 . 

8 . 


1.5....... 

.I& J 

1.6. 

1.7. 

.K 

IStSSsL 

1.8. 

.M 

a. .5. 

N 

2. (). 

!!...o 

2.7. 

p 

2.8.. 

3.5. 

.....Q 
. It 

3.6. 

.s & z 

3.7. 

.T 

3.8. 

.U& V 

4.S.. 

.w 

4.6.. 

.X 

4.7. 

.Y 


Numeral 

llcprcscntativc h Sign. 


Positions of the 


Arms. 

Numbers. 

1 represents. 


2. 


3 . 

. a 

4. 

.4 

5. 

..5 . 

6. 


7. 

. 

... 7 

8. 

.ft 

1.5. 

.t) 

1.6. 



Horizontal I Sisnificatiuos of die Horiwintei 
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N«*y. The mode of applying a Secret Key for beceivdig 
and COMMITMICATINO Messages is extremely sim¬ 
ple, as for instance. 


CoDiraunicating. 

Receiving. 

Characters 

ofTclcgraph 

Book. 

Positions of 
Arms. 

Positions of 
ibe Arms. 

Cbnmcters 
of Telegraph 
Book. 

1 

6 

1 

4 

£ 

2 

2 

2 

S 

7 

3 

L 

4 

1 

4 

0 

5 

1.6 

5 . 

8 

6 

3.6 

6 

1 

7 

8 

7 

3 

8 

5 

8 

7 

9 

2.5 

I..*; 

A 

A 

1. 5 

1.6 

5 

R 

2. 8 

1.7 

C 

C 

1.7 

1.8 

F 

D 

3.5 

2.,-5 

t) 

£ 

3. 8 

2.6 

K 

F 

1.8 

2.7 

N 

G 

4:5 

2.8 

B 

11 

4.7 

3.5 

D 

I 

4.6 

.3.6 

(> 

K 

2.6 

.3.7 

M 

I. 

3 

3. 8 

!•: 

M 

.3.7 

I. 5 

(i 

N 

2.7 

4:6 

I 

0 

4 

4.7 

H 



4.8 

Finish. 


A Polyglot 
I'el^rapli. 


It is obvious, that, by a combination of letters and 
numerals, messoKOS to any extent may l)c made ei¬ 
ther by a collection of certain sentences, or u voca¬ 
bulary of words, or by spelling;; the Just mode bcin;; 
rlic least objectionable, tliou^li not the most expedi¬ 
tious, unless in very short sentences. For instance, 
if, on nieetinfr a ship at sea, her name was asked by 
telegraph, and the answer was No. «, wliich, on re¬ 
ference to the list of the navy, was the Hero, but by 
some mistake, owing to hnxc or other accident 
(which will sometimes happen to the best observers), 
the parallel position No. 'J. was read off, opposite to 
which wus the liellerophon, there would be no pos¬ 
sible means of correcting the mistake; but if the 
Jirst name was spelled by the alphabetic signs, the 
very first signal, 8, being II, would bo suflieient, but 
the remaining .'i— 3.r> —‘2.6 would not require many 
seconds to remove any doubt, if no list of the navy 
happened to be on board. When signal flags are 
used, spelling is the more .ndvisubic, as the shape and 
colours of a flag are more liable to be mistaken. 

This simple machine might be made the means of 
intelligible communication in all the languages of 
Fiiropc, and its utility thus become universal. For 
instance, if a French or Spaniard should see an Eng¬ 
lish ship, their wants and wishes may easily be inter¬ 
changed, although the master of the one should be 
totally ignorant of the language of the otlier; that is 
to say, provided the established telegraph book was 
translated into their respective languages; for ex¬ 
ample, 


Position of the Arms. Navy. 

3. 6 represents, in English—man of war. 

French—vaisseau de guerre. 

German—kreig’s schiff. 

Italian—nave dc guerra. 

Position of the Arms, 

4. 5 represents, in English—^Icak. 

French—voic d'eau. 

German—leek. 

Italian—crepatura. ^ 

Tlie encouragement afforded Gqvemmcnt to impmvf- 
cvery branch of science connectecKwitR the*u.‘'x^^an I mrn‘ in 
navigation in general, has been carried much farK r Nsvigatioa. 
by England than any other Enropean nation; and has 
produced the happiest results for commercial enter¬ 
prise—by determining with accuracy the precise po¬ 
sition of sliips—by shortening long voyages—and by 
tlie discovery of new lands and unexplored regions. 

I'roiTi the coiiimenccment of the eighteenth century, 
when a notional reward was Gist offered to the man 
of science, or the artist who should discover a me¬ 
thod siifHciently exact to determine the longitude of 
a ship's phicu at sea, to the present time, the im¬ 
provements in the construction and division of all 
kinds of instruments fur measuring angles, in the 
calculations of lunar and ulhur tahies, and above all, 
in the manufacture and adjustments of chronometers-, 
have continued in gradual progression; and may now 
be considered to have arrived at such a degree of 
pel! jtioii, more especially the chronometers, that 
the discovery of the longitude can scarcely lie said 
to remain a desideratum. Wc may form an idea 
what I lie progress in the improvement of ebrononic- 
ters has been, when a public reward was offered by 
Farliamcnt in the year 181-1< to the Grst who should 
determine the longitude at sen U'ilhiit a ilt-ntec, and 
in 1820, three chronometers, after r(niaining in the 
Arctic regions for eighteen months, returned to 
England without altering their rates more than a few 
seconds of time. 

The officers of the Uoyal Navy are much more inrreaso oi 
generally versed in the sciences of late ycais iluui ■" 
heretofore. In fact, it is now necessary for a young ^ 
man to be well acquainted with a certain portion of 
niatl.cniatical and astronomical knowledge, to enable 
him to pass an examination, without which he can¬ 
not be qualified for the commission of a lieutenant. 

The Royal Naval College of Portsmouth, for the 
education of a certain number of youths, has been 
tile means of introducting a better .system of naval 
education into bis Majesty's ships of war. The exa¬ 
minations also of the severe' wnrrnnt officers and 
their qualifications for their respective stations, are 
more strictly attended to than heretofore; and the 
consequence is, thatamuch better system of discipline 
without rigour, is established throughout tlic fleet, 
and more comfort in every respect to every class of 
officers and men employed. 

The encouragement given to the navy from itsTayaad 
first regular establishment, has marked it as a fa- Ka>ol“- 
vourite service in the minds of the public. The sea- "‘*“**- 
pay, the half-pay, and other emoluments, have gene- 
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Kavf. rally been iuperior to those enjoyed by the army, but 
—subject to great fluctuations in every reign, and to 
frequent changes in the same reign. Thus King 
William, in 1693, gave to an admiral, L. 4 a*day—• 
a vicc>admiral, I,. 3—and a rear>admiral, L, S— 
which, with the compensation for servants, amounted 
to more than their present pay; yet their allowances 
were still further increased in 1700, till a reduction 
took place, in consequence of an address from the 
Commons. From this time to the year 1806, very 


VY. 


40 


little alteration took {dace, when a small addition waa 
made to the pay of each clast. 

The following table wil! exhibit, at one view, the 
complete war'establishment of commission, warrant, 
petty, and non'commissioncd officers, seamen, and 
marines, on board every class of bisV Majesty's ships, 
with the rate of pay granted to each, Md the classes 
into which they are divided for the distribution of 
prize-money or seizures; as established bv his Ma¬ 
jesty’s Order in Council of the 9dth NovenW 1816: 



FLAG PAY. 


Admiw^f the Fleet.L. 6 

^Imiral. H 

Vice-Admiral.^. 

Rear-A dmiral or Commodore with C.>ptain under him 1 „ 
Captain of the Fleet.j 


0 ON Ska Pay per diem, besides which every 
0 of Commander-in-Chief receives a fur- 
0 0 > ther sum of L.S per diem, while his 
n I within the limits 

V of his Station. 


Ill I'lag Ships ail the Lieutenants (including one extra as E.-ig l.icutcnant) are allowed 6d. per diem in 
addition to their pa}'. 


Cl.uiiies for 
Distnkution uf 
Sei/UM's. 


II. 

111 . 

IV. 

VII. 


One Clerk to Secretaries of Junior Flag Officers or Commodores • 

Admiral’s Coxswain. 

Steward. 

Cook.1- * . 

Domestics.... 


;! 


L.1 

1 

0 

per Diem. 

ce 1 

11 

« 

Do. 

... 2 

2 

0 

Do. 

. 1.5 

7 

0 

per Mensem 

. 38 

7 

0 

Do. 

. SO 

1.3 

8 

Do. 

. 23 

0 

4 

Do. 

. 11 

10 

0 

Do. 

. 4 

12 

0 

Do. 

. 3 

16 

8 

Do. 

2 

9 

0 

Do. 

. 1 

12 

0 

Do, 


• Tlic numbers of j 
these Ratings to LeJ 


( Admiral of the Fleet. 12 

Admiral. 10 

Vice-Admiral.. .... 7 

Rear-Admir^, or Commodore with Captain undci him 5 
Captain of the Fleet. S 


VOI.. VI. I’AKT I- 
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NAVY, 


Cltua 
for I>U- 
tribu> 
tinn of 
Seitutei 
in Ships 
and 
Sloops. 


I. 

a{ 




IV. 


BANKS AND RATINGS. 


lit Rate. 


m 


} 




Captain. 

1st Lieut, if of? years standing..,. 

AH others. 

Master. 

l2d Master. 

jChaplain.‘. 

Purser. 

[Surgeon (for Pay see Note at Hic end of 

this Tabic).. 

iGunner. 

Boatswain. 

[Carpenter (with 7s> per Mensem addition 

al for Tools in every rate). 

Master’s Mate, if passed. 

Master’s Mate, not passed. 

Midshipman, if passed. 

Midshipman, not passed. 

Assistant Surgeon (for Pay see Note) 

jClerk. 

Schoolmaster . 

Master at Arms.'.. 

Armourer. 

[Caulker... 

Rope Maker.. 

Sail Mokcr. 

[Carpenter’s Mate (with Ts. per Mensemj 

additional for Tools in every rate). 

[Gunner’s Mato. 

Boatswain's Mate.. 

Ship’s Corporal. 

[Quarter Master. 

Captain’s Coxswain.. 

Coxswain of the Launch. 

Coxswain of the Pinnace. 

Yeoman of the Signals. 

Captain of the Hold . 

Captain of the Forecastle. 

[Cooper. 

Armourer's Mate. 

Caulker’s Mate. 

Sailmaker’s Mate. 

Captain of the Foretop. 

Captain of the Maintc^. 

Captain of the Afterguard. 

Captain of the Mast. 

[Ship’s Cook. 


(3 


Pay per 
Mfinsem. 


L. s. 
61 7 
10 
9 4. 
13 0 


d. 

4 


fll 10 0\ 
1 9 4 OJ 


12 5 
5 7 





2d Rate. 


Nd 


}■ 2 4 0 


2 4 0 


}■ 1 19 0 


2 11 6 


20 


Pay per 
Memem. 


L. I 
53 14 
10 
9 4 
12 5 
5 7 
12 5 
4 12 


I 


} 


d. 


fll 10 07 
I 9 4 Oj 


6 18 0 


4 4 
3 9 

< « ^ 
I 2 6 


4 4 


3 

Of 

4 


2 8 0 


)■ 2 3 0 


■ 2 3 0 

. I 18 0 

2 11 6 


3d Rate. 


Nd 


16 


Pay per 
Mensem. 


Nd 


{ 


^260 


Xi* s* d. 
46 0 8 
11 10 0 
9 4 0 
11 10 0 
B Jjrvti 

12^ 4 
4 12 0 


6 2 8 


4 

3 

3 

2 


I 4 


4 4 
1 4 
9 0 
6 0 

4 4 


)■ 2 1 0 


i 2 1 0 


M 17 0 


2 116 


4tb Rate. 


Pay pet 
Mensem. 


L. t. d. 
38 7 0 


iT«ii.i2 


Id 



1 


5 7 4 


3 16 

2 13 

3 1 
1 18 


8 

8 

4 

4/ 


} 


3 16 8 


2 to 


}- 1 19 0 


> 1 19 0 


> 1 16 0 


2 II 6 
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&th Rate. 


6th Bitft 


Skwpi. 


lOOMcDftupwardi. Undtr 100 Men. 



P»y pet Pay pet 

No 

Menicn. Mcniem. 


Pay per 
Meuem. 


Pay pat 
Memem. 


Pay pet 
Meoiem. 


L, St d. L> *• d. L' #• d» if It rf. 

SO 18 8 1 26 17 0 12304 1 230* 1|2304 

2 


940 2 940 2 940 

888 1 7 13 4 1 7 18 4 

'^'kl'43 0 
12 5 4 

3 16 8 1 3 16 8 1 3 l6 8 


9 4 0 1 

7 13 4 


3 16 8 


Gun Bi^ 


Pay pet 
Meneenit 


onen k Cu 


Pay p« 
Meniooi 





2 13 8 

3 1 4 
1 18 4 


■ 4 12 0 S 4 12 

/39 0l,/390 
“ 2 13 8 / 1 2 13 8 

' 3 1 4l oj 3 1 4 

1 18 41 1 1 18 4 


3 !) 0 J [• 3 9 0 J 

1 ll 


3 9 0 


220 I 1 V 2 OO lj-119 0 


1 IS 0 


• 1| 
1 15 0 


15 0 l| 


1 14 0 


1 15 0 


1 15 0 1 


1 14 0 1 


^ 4 12 0 

3 9 01 
2 13 8f 

/3 

I 1 18 4/ 


3 9 0 


1 19 0 


1 15 0 


1 15 0 


1 14 0 


1 2 10 6 1 2 10 6 1 2 10 6 


4 12 0 

8 9 01 ,< 8 9 O' 

2 13 83 ^ f 2 IS 8 

3 1 41 , f 3 tl 4 ' 

1 18 4 / * 1 1 18 4 

1 

3 9 0 


1 19 0 


2 10 6 
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NAVY, 


Claaws 
for Uia- 
tribtu 
tiun of 
.Scixurn 
in Shijw 
»nd 
Sloops. 


RANKS AND RATINGS. 


lit Rate. 


No 


Fay per 
Mensem. 


2d Rate. 


N<J 


Pay pet 
Mensem.. 


3d Rate. 


Nd 


Pay per 
McnMm. 


4th Rate. 


Pay per 
Mensem. 



VI. ^ 


VII. ^ 


VIII 


Volunteer 1st Class. 

Gunner's Crew. 

Carpenter’s Crew (with 7s. per mcnseinj 
additional for tools in every rate).... 

ISailmaker's Crew. 

Cooper's Crew... 

Abie Seaman. 

IGunner's Yeoman. 

Boatswain’s Yeoman. 

jCarpcnter’s Yeoman. 

jOrdinary Seaman. 

Cook’s Mato. 

Barber. 

Purser’s Steward (in vessels in which b| 

purser is allowed). 

ICaptain’s Steward...,. 

|Captain's Cook. 

Ward or Gun-room Steward. 

Ward or Gun-room Cook. 

Steward's Mate. 

Landman. 

Boy 2d Class. 

Dittoed Class.. 

VVidow’s Men.. 


8 

i25 

18 

2 

2 


! 


L. I. d. 
10 0 


1 li 0 


Lt *• 

1 0 0 


j- 1 14 0 


6 

[20 

14 

2 

2 


L. s. d. 
1 0 0 


1 14 0 




f-L.!, 12s> ii 


i 


in all Rates. 


L.I, 4s. in all Rates. 


k L.L 1&- in all Rates. 


\ The numbers included in these ratings are in 


} 


L.1, Is. in all Rates. 


Total. 


207 


0 

12 

3 

12| 

0 12 

3 

lOi 

0 

12 

3 

7 

0 

12 

3 

0 

10 

9 

17 

0 10 

9 

16 

0 

10 

9 

11 

0 

10 

9 

1 

12 

0 

7 

I 12 

0 

6 

1 

12 

0 

5 

1 

12 

0 




188 



166 




126 
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C'lamc* 
fur Oil. 
tribu- 
tion of 
SeizUTtS 
III Ships 
and 
Sleops. 

RANKS AND RATINGS. 


MARINES. 

II. 

Captain . 

Do. if Brevet Major.j 

HI. 

1st Lieutenant 

Do. after 7 years . 1 

. Do. under 7 years. ^ 

2d Lieutenant.J 

IV. 

Serjeant. 1 

Do. if Colour Serjeant.j 

V. 

Corporal. \ 

Do. after 14 years. f 

Do. from 7 to 14 years. | 

Do. under 7 years . ) 

VI. 

Drummer. 

Bombardier 

Do. after 14 years. 1 

Do. from 7 to 14 years.... > 
Do. under 7 years.j 


Private or Gunner 

Do. Do. after 14 years...') 

Do. Do. from 7 to 14 do. >- 

Do. Do. under 7 years... j 


Total Marines... 


Kumbn in mk Bate. 






14(9138 


3 


114 33H>421 


160llgollgak)ol.50l-25l gpl Iglullgl 12 


j!B 


17 


10 


10 


I 


10 


10 


Pay of 
Matinei^ in all 
Ratet. 


Pay of 
Marine 
ArtilUey. 


14 14 10 
17 10 10| 

10 10 
9 2 41 
7 7- S| 


15 

18 


8 

4 


Navy. 


{ a 


{i 


18 
S 12 


10 

7 

5 


1 1 4 


C 1 1 

>< O 19 
( 0 17 


0 

10 

9 11 
7 IC 41 

2 IG 

3 10 


2 14 
2 11 
2 9 4| 


I 4 5 


2 9 6 
272 

2 4 10 


1 9 1 

1 6 
1 4 51 


ATofe.—To this Tabic it may be added that Captains, who, on (he death or absence of a Commander>in- 
Chief, arc authorized to hoist a distinguishing pendant, are entitled to receive the pay of L. 1 per diem in 
addition to their pay as Captains, while the pendant is flying within the limits of the station. 


.Surgeons of Ships in 
Under 6 years service 
After 6 ditto 

10 ditto 
~ 20 ditto 


Active Service. 

. 10s. a-day. 

. lls. do. 

148. do. 

. 18b. do. 


Surgeons in Receiving-Skips, Prison-Ships, S{c. 

In harbour duty . , lOs. a-day. 

Surgeons of hospital ships . Ids. do. 

Assistant-surgeons . 6s. 6d. do. 


Ksubiidt- Though the navy, as we have seen, was put upon 
went of a regular cstabiishment under the reira of Henry 
HsJf-Pay. VIII., neither officers nor seamen had any pay or 
emolument in time of peace, until the reign of 
Charles II.; when, in 1608 , certain allowances were 
made to flag-officers and their captains out of the 
L. 200,000 a-year voted for the whole naval service; 
and in 1674, certain other allowances were granted 
by Order in Council, to captains who had command¬ 
ed ships of the 1 st and 2 d rate, and to the second 
captains to flag-officers, on the ground,as assigned in 
the preamble, that they bad undergone the brunt of 
the war, wit^out ^ring in the incident advantage 
of it, as prizes, convcy's, and such like, which the 
4 


commanders of the smaller classes of ships hsd en¬ 
joyed. But the first regular cstabiishment of half¬ 
pay for all flag-officers, captains, first-Iieutenante, and 
masters, was, by King William, In the year I 693 , pro¬ 
vided they hod served a year in their respective qua¬ 
lities, or had been in a general engagement with the 
enem^. A regular established half-pay was further 
sanctioned by Order in Council of Queen Anne in 
1700 ; the conditions of which were, that no officer 
should enjoy the benefit thereof who shall absent 
himself without permission of the Lord High Admi¬ 
ral or Lords Commissioners of the Admiralty, or 
who shall be dismissed for any misdemeanour, or by 
court-martial, or who shall not behave himself to the 
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Nivr- 


aatiafaetion of the liord Hnh Admiral^ or wlu> ahall 
' have leave to go out of hu Majeaty's domiaiout if 
employed in the merchant service or otherwiset or if 
he enjoys the benefit of any public employinent 
Since the above period the rate of halfipay to the 
several officers of the navy has undergone various 
modificationa At present, it stands as under: 


I dmirals of the fleet 
dmirals . 
icc-Adinii^J* 

ee^^Iittd 
' 


RATBS Of HA1.V>PAY> 
Hag-OJfietru 


Psr Stem. 
L.S S 0 
2 S 0 
1 12 6 
1 5 0 


Ct^laint. 


To each of the first 100 as they stand 1 
on the general list of officers in se- V 0 14 6 
niority .... ) 


To each of the next 150 

To the rest .... 

# 

Comntandert. 

To each of the first 150 on the list 
To the remainder 

Lieutenants. 

To each of tlie first 300 on the list 
To each of the next 700 
To the remainder 

Rot/al Marines. 

(Julonols. 

Lieutenant>Colonel8 
Majors ..... 
Captains ..... 
First Lieutenants of 7 years standing 

The rest. 

Second Lieutenants 

Masters. 

To the first 100 on the list (being qua¬ 
lified for first or second rates) 

To the next 200 (being qualified fori 
third or fourth rates) 

The remainder having served 5 years'^ 
in the navy, 2 of which as acting or f 
second master, or as master's mate i 
or midshipman . . . J 

Medical Officers. 
Physidaus—kf^t 10 years service 
3 years 

Under that time .... 


Six years service 
Under that time 


Surgeons. 


Assistant Surgeons. 
Three years service 
Two years .... 
Dispensers .... 


0 12 
0 10 


0 10 
0 3 


0 7 
0 6 
0 5 


1 1 
0 15 
0 10 


0 

0 


6 

6 


0 14 6 
0 11 0 
0 9 
0 7 
0 4 
0 4 
0 3 


6 

0 

6 

0 

0 


0 7 0 
0 6 0 


0 5 0 


0 

0 

6 


0 

0 


0 3 0 
0 8 0 
0 5 0 


CAaphtint. pa-ZHsm. 

For less service, not under 3 years 

For each year's longer service thanl 
ten years, fid. /»r diem additional J- 0 10 0 
till it reach .... I 



Pursers. 


To the first 100 on the list 
Do. next 200 do. 

The remainder 


0 5 0 
. 0 4 0 

. . 0 3 0 

Payable Quarterly. 


The boatswains, gunners, and carpenters of the 
navy, have pensions or superannuations, in lieu of 
hol^pay, according to the following scale, formed on 
a consideration of the total length of service as war¬ 
rant officers, with the length of service in commis¬ 
sion. 


Total Service. 

Commusioned Service. 

Penaion. 

Years. 

Years. 

L. 

SO . 


.85 

SO. 

.15. 

.75 

SO. 

.10. 

.66 

30. 

. 5. 


20. 


.75 

20. 

.15. 


20. 



20. 


.45 

15. 

..15. 

.60 

15. 


.50 

15. 



10. 

.10. 

.45 

10. 


.....35 


In point of half-pay and other pecuniary emolu- NavsIPiuc- 
roents, the navy has much the advantage over the Mowy. 
army, more particularly in the chance ofprizu-money, 
which but seldom falls to the share of the army, ex¬ 
cept on some conjoint expedition. On the com¬ 
mencement of a war a prodamation is issued by the 
King, directing that the net produce of all prizes 
taken by any of his ships of war, shall be for the en¬ 
tire benefit and encouragement of the flag-officers, 
captains, commanders, and other commissioned offi¬ 
cers, and of the seamen, marines, and soldiers on 
boai^ at the time of the capture; and directing also in 
what manner the distribution shall be made. Many 
very handsome and, in some instances, very.splendia 
fortunes have been made by captures of the" enemy's 
ships. 

Another great encouragement for young men to en- Honoun 
ter the naval service arises from the honours bestowed 
by the Sovereim for any brilliant exploit. Thus, in 
consequence of the skill and bravery which were ex¬ 
hibited in the great and glorious action of the 1st of 
June 1794, hu Majesty was graciously pleased to 
confer on Earl Howe the Order of the Garter; Vice- 
Admirals Graves 'and Sir Alexander Hood were 
made Barons of the Kingdom of Ireland; and Rear- 
A'dmirals Bowyer, Gardner, and Pasley, together 
irith Sir Roger Curtis, C!aptaia of the Queen Char- 
iMte, were created Baronets. Gold medals and& 
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chains were also distributed to such admirals, and 
gold medals to such captains, as were particularized 
HI Lord diowe’s dispatches. Tlie first lieutenants of 
each ship were promoted to the rank of commanders; 
and pensions of L. 1000 per annum were granted to 
Hear*Admirals Bowyer and Pasley. 

For the action of 14th February 1797» Lord St 
Vincent was advanced to the dignity of an Earl, and 
a pension granted to him of L. 3000 n-year ; Vice* 
Admirals Thompson and Parker were created Baro¬ 
nets ; Commodore Nelson received the Order of the 
Bath, and Captain Colder of the Victory, the honour 
of Knighthood; and gold medals were distributed 
to the admirals and captains. 

For the action of the 11th October 1797, Admi¬ 
ral Duncan was created a Visbount, with a pension 
of L. 2000 o-year; Vice-Admiral Onslow made a 
Baronet, and Captain Fairfax had the honour , of 
Knighthood. Gold medals were also distributed to 
the admirals and captains. 

For the action of the Ist August 1798, his Ma¬ 
jesty was pleased to testify his sense of the import¬ 
ance of this brilliant achievement, by raising Sir 
Horatio Nelson to the dignity of the Peerage, by 
the title of Baron Nelson of the Nile; and by direct¬ 
ing medals to be distributed to the captains. The first 
lieutenant of the Majestic was made a post-captain, 
and the first lieutenants of the other ships wore pro¬ 
moted to the rank of commanders. And for the at¬ 
tack of the Danish fleet at Copenhagen, Lord Nel¬ 
son was raised to the dignity of a ViscoVint, and on 
Admiral Graves was conferred the Order of the Bath. 

For thcevcrmeroorable action of Trafalgar, In which 
Lord Nelson fell in the arms of victory, his Majesty 
was pleased to confer on his brother the rank of an 
Earl, with a pension of L. 5000 a-year; and the sum 
of L. 120,000 was voted by Parliament for the pur¬ 
chase of an estate to be annexed to the title. Ad¬ 
miral Collingwood w.ns raised to the dignity of a Ba¬ 
ron ; Lord Nortbesk was honoured with the Order 
of the Bath, and Captain Hardy was created a Ba¬ 
ronet. The captains had medals; five lieutenants 
were made post-captains; 24 lieutenants, command- 
era; 82 midshipmen were made lieutenants; and 
the senior captain of marines made brevet-major. 

By this last act of Lord Nelson s life was annihi¬ 
lated the Inst remaining hope of the combined na¬ 
vies of France and Spain, and a blow given to 
the naval power of the enemies of Great Britain, 
which they never recovered during the remainder of 
the war. 


For an admiral> from L.300 to L.7d0 per annum* Ksvy. 
A post-captam, wounds, L.250, lost otn limb, L.S00. 
Commander, do. L.I50, do. L.200. 
Lieutenant, do. L.91, Ss. do. L.91, .5s. 

Marine offiteets the same as in the army. 

A provision ts likewise made for the widows of the widows' 
commission and warrant ofiicers of his Majesty's na* I’cnsioni. 
vy, under the title of the “ Widow’s Charity,” the 
management of which is vested in a Court of Assist¬ 
ants aimually chosen, consisting chiefly of the Lords 

Commissioners of the Admiralty (the First Lord be>r_ - 

ing President), and the flag-officers of the navf 
making in the whole eighteen. | 

The^ funds arise from, 1. A deduction of threj 
pence in the pound from the pay,''naTr-pSf;Sy;jd peji 
sions of the commusion and warrant officeramxtup 
navy. 2. The amount of the wages and value of tno 
victuals of owe fictitious man in every 100, borne on 
the books of ships in sea-pay. And, 3. Interest of 
the capital vested in the funds. During the late war, 
the amount of the revenue from these sources was 
from L.90,000 to L.100,000; and the omount of 
pensions were abflul L.70,000 a-year. The pensions 
are almwed according to the following scale, being 
similar in roost cases to the widows of officers in the 
army of corresponding ranks; the latter arc provid¬ 
ed for by an annual vote of Parliament. 

Scale of Pensions. 

The widow of a Flag-Officer of his Ma¬ 
jesty’s fleet. - . L. 120 0 0 

s— . - of a Captain, superannuated 
with the rank of Ilear-Admiral, 

of a Post-Captain, of three 


years standing, 

of a Post-Captain, 


under 


three years standing, 

—. . . of a Commander, 

~ • of a Lieutenant, superannu¬ 
ated with {he rank of Commander, 

■ of a Lieutenant, 


— of a Master, 

— of a Surgeon, 

— of a Purser, 

— of a Boatswain, 

— of a Gunner, 

— of a Carpenter, 
of a Second Master 


--- of a 

Yacht, or Master of a Naval Vessel 
wai'ranied by the Navy Board, 


100 0 0 

90 0 0 

80 0 0 
70 0 0 

60 0 0 
50 0 0 
40 0 0 
40 0 0 
30 0 0 
25 0 0 
25 0 0 
25 0 0 


25 0 0 


In the minor victories of Sir John Wafreli, Sfr 
John Duckworth, Sir Bobert Caldcr, Sir Richard 
Strachan, Lord Gambiep, and Lord Exmoutb, and 
even for brilliant actions of single ships, appropriate 
distinctions have never been withheld. Exclusive of 
peerages and batonctcics, the honours bestowed for 

S llant conduct in the naval service consist of 25 
'and Crosses of ttKi Bath, 70 Knights Command¬ 
ers, and 130 Companions of the Bath. 

Tlie provision which is made for officers, in the 
aim I. event of losing a limb, or being so severely wounded in 

the service, as to be of equal prejudice to the habit of 
body with the loss of a limb, is another tpjcouragtr- 
ment for entering the naval service. 


And the widows of officers of the Roysl Marines 
are entitled to the following pensions: 

Per dnnum. 

'I'he Widow of a General Officer, • L.120 0 0 


Do. 

Colonel, . . 

90 

0 

0 

Do. 

Lieutenant-Colonel, 

80 

0 

0 

Do. 

Major, 

70 

0 

0 

Do. 

Captain, 

60 

0 

0 

Do. 

First Lieutenant and Sur* 





geon. 

40 

0 

0 

Do. 

Second Lieutenant and 





Assistant- Surgeon, 

SO 

0 

0 


In addition to these pensions, there has recehtly Cempaagiun. 

10 sie Fund. 
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Km;, been established a Compassionale Fund, for the re* 
lief of such widows and orphan children as may ap¬ 
pear to be objects of compassion. The sums an¬ 
nually required are voted by Parliament, and at pre¬ 
sent do not exceed from L.60(X) to L.7000 a*year. 
Piovikion for No provision, however, had been made for the 
•ScBnicn. brave seamen who fought the battles of their coun¬ 
try, excepting for such as had been wounded in 
tight with the enemy. In the year 1588, after the 
memorable defeat of the Spanish Armada, the wound* 

, ed seamen petitioned Elizabeth for relief, upon which, 

* 'lvith the advice of the Lord High Admiral and the 
I'omtnissioncrs of the Navy, and with the consent of 
me inferior officers and seamen, the sum of sixpence 
.1 mop.^'. was (Jeddeted out of the wages of warrant 
u£ers and seamen, fur the relief and maintenance 
f such as were hurt or maimed in the service. The 
money so raised was deposited at Chatham in a 
cliest, under the superintendence of the Yard Offi- 
, cers and the Warrant Officers of the Navy. As the 
funds increased, the management of them was trans¬ 
ferred to certain Commissioners and Governors; and 
in order to do away in some measure the inconveni¬ 
ence of compelling seamen from the western ports 
to go to Chatham for their pensions, the.chest was 
removed, by the 43d Geo. Ill, to Greenwich Hospi¬ 
tal ; and the power and authorities of the former 
trustees were vested in the First Lord of the Ad¬ 
miralty, the Comptroller of the Navy, the Governor 
of Greenwich Hospital, and the Auditor of the same 
hospital, all for the time being, who, by this act, arc 
created a body politic and corporate, by the name 
of the fiupet visors of the Chest of Greenwich; the 
said supervisors to appoint five Directors from the 
officers of Greenwich Hospital, to have the imme¬ 
diate management of the business. 

In the course of the late war the funded property 
amounted to nearly L.1,000,000 in the 3 per cents. 
the monthly sixpences, medals, 8cc. to nearly L.70,000 
per annum, and the § of 5 per cent, on the net pro¬ 
ceeds of prizes to about L.40,000: making a net an- 
nual income of about L.130,000. 
uf Al. The annual allowances made to pensioners were 
1 ;wniicc». regulated according to the following scale: 


Total blindness, . . . L.20 

Loss of sight of one eye, the other im- 
paired, according to the degree of 
blindness, . . • L.8 to L.IK 

Loss of sight of one eye; the other not 
impaired, . ... 6 

Loss of arm, taken out of the socket, each 20 
Loss of arm above the elbow, each i6 

Loss of arm below the elbow, each 14 

Loss of leg above the knee, each 14 

Loss of leg below the knee, each 12 

Double rupture, . . 12 

Single ditto, retainable by a truss, 4 

Single rupture, not retainable, or very 
bad, according to the nature of the in¬ 
jury, from L. 6 to L.10 

Loss of thumb, or fore finger, close to 
die hand, . . 0 

Loss of thumb, or fore finger, first joint 
remaining, ... 4 
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0 0 


0 , 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 


0 0 
0 0 
0 0 


In all cases of wounds, fractures, Ac. for whidi ^'**7* 
no positive scale could be affixed, ijn allowance was 
made from the examining surgeon’s report of the in¬ 
jury sustained, and a pension was granted for life, or 
term of years, according to circumstances. 

When the wound or hurt was not thought of suffi¬ 
cient consequence to entitle the party to a pension, 
a sum of money was given as a full compensation. 

Every man, at time of entry on the list, was paid 
the amount of half a year’s pension, as present re¬ 
lief, which money was not deducted from growing 
pension. 

Since the conclusion of the late war, the funds of 
the chest of Greenwich have been amalgamated with 
those of Greenwich Hospital, both of which are now 
under one and the same management. 

The establishment of Greenwich Hospital cm-(''lecnwicli 
braced more extensive objects. The first idea of 1*<»P**»*- 
this noble institution, the glory and ornament of 
this kingdom, has ^cen ascribed, with every appear¬ 
ance of justice, to Mary, the consort of William 
III. Being desirous that our gallant seamen, worn 
down by age or infirmities, os well us sufiering from 
wounds, should not be left destitute, she made a 
grant, jointly with King William, of the Palace 
of Greenwich, and certain lands adjoining, to be ap¬ 
propriated to this purpose, in order, as stated in the 
King’s commission, to “ the making some compc- 
tent provision that seamen, who, by age, wounds, or 
other accidents, shall become disabled for furthcr 
service at sea, and shall not be in a condition to 
maintain themselves comfortably, may not fall under 
hardships ond miseries, but may be supported at the 
public charge; and that the children of such disabled 
seamen, and also the widows and children of such 
seamen as shall happen to be slain in sea service, 
may, in some reasonable manner, be provided for, 
and educated." In 1695 the cominitteo appointed 
to examine and report on the premises, recommend¬ 
ed an additional wing to King Charles's building, 
which being approved by the King, Sir Christopher 
Wren undertook the conduct of the new erections 
without any pay or reward. Since that time various 
additions and improvements have been made to this 
magnificent pile of building, which was completed 
very nearly as it now appeals, in the year 1778. 

The King granted L.2U00 a-ycar towards the 
carrying on, perfecting, and endowing this hospital. 

The great Officers of State and wealthy individuals 
also-subscribed liberally to the undertaking. It was 
at the same time enacted by Parliament, that a de¬ 
duction of sixpence per man per month should be 
made out of the wages of fll mariners for the use of 
the hospital; and power was given to the Lord High 
Admiral to appoint commissioners for receiving the 
said duty, whose oflice is situated on Tower Hill. 

In 1699 his Majesty contributed tlie sum of L. 19,500, 
being fines laid by the Houso<of Lords on certain 
merchants convicted of smuggling. In 1705 Uucen 
Anne assigned to the use of the hospital the cficcts 
of Kid the pirate, amounting to upwards of L. 6000. 

In 1707 Robert Osboldiston, Esq. devised by will half 
of his estate, which was valued at L. 20,000. In the 
same year Anthony Bowyer gave the reversion of a 
considerable estate for the use of the horpital. 

It 
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Navy seamen. The principal petty officers, in addition to 
II the above rates of pension, are entitled to oitp balf- 
*'* ^ nurabei* of years' service; the 

Inferior petty officcn to one farthing. 

All the above mentioned pensions may be forfeit* 
cd by misconduct, bv desertion, and by-sentence of 
a Court-Martial. Also, by neglecting, or omitting, 
to attend at such port, or place, and at sneb time 
as shall, in time of war, or in prospect of a war, be 
appointed for the assembling of the pensioners, by 
tbe Lords Commissioners of the Admiralty. 

• To this noble institution is appended an osmium, 
*br the maintenance and education of the children 
)f officers and seamen of his Majesty’s naval service. 
Naval Asy I'lic Naval Asylum was originally instituted by 
luin. Patriotic Fund and private subscriptions, and a^ 

terwards established at Greenwich, by warrant un* 
der the King’s sign-manual, dated January 1818, 
appointing the Lords Commissioners of the Admi¬ 
ralty to be commissioners and governors, who, with 
twenty-four directors, ^rere to superintend and ma¬ 
nage the same. The object was, the maintenance 
and education of a certain number of oimhans and 
other children of the non-commissioned officers, sea¬ 
men, and marines of the royal navy. As it was ma¬ 
nifest, however, that this establishment, so conti¬ 
guous to the hospital of Greenwich, could be ma¬ 
naged witliout inconvenience by the commissioners 
and directors of that hospital, under a more efieetive 
and economical system, his Majesty was pleased, by 
his warrant of January 1821, to annul the former 
warrant, and to vest the superintendence and inter¬ 
nal management of the said asylum in the commis¬ 
sioners and governors of Greenwich Hospital. 

The two schools of Greenwich Hospital, and the 
Naval Asylum, and the funds thereof, are now there¬ 
fore incorporated. The internal management is con¬ 
fided to the Board of Directors, and one of the cap¬ 
tains of the hospital is intrusted with the general su¬ 
perintendence. A chaplain, and j>ro||mr schoolmas¬ 
ters, schoolmistresses, matron, with inferior assist¬ 


ants, male and female, with moderate salaries, reside 
in the building. The number of children maintained 
and educated in the Institution are: 

In the Boys* Upper School, • - soo 

Ditto, Lower School, - - 600 

Girls,. 200 

In the whole, 1000 

To the upper school no boys are admitted but the 
sons of seamen and marines, slain, drowned, or dead; 
of pensioners in the hospital; of seamen disabled, 
past their labour, or otherwise objects of charity; of 
officers in the navy and marines, on the production 
of a required certificate of poverty. The age of ad¬ 
mission from eleven to twelve; the continuance in 
the school three years, when they are bound appren¬ 
tices to tho merchant service. Presentations by tlic 
directors in rotation. 

The bojrs and girls of the lower school are tho 
children of seamen and marines of the naval service, 
admitted by tbe Board of Directors, giving a prefer¬ 
ence to orphans. The age of admission from nine 
to twelve years inclusive; but none to be retained be¬ 
yond the age of fourteen. The boys to be sent into the 
navy, or merchant service, or put apprentices to 
some trade. The girls, at the age of fourteen, to be 
ap^enticed to trades, or sent to service. 

Tims are all the classes of officers, seamen, and 
marines, who have faithfully served in tho navy, 
provided for by the state ; and the children of 
such as may bo in indigent circumstances receive 
an education ot the public expcnce, suited to their 
condition in life. 

The total expcncc of the whole navy, including 
every branch of the service, civil and military, for 
one whole year, in the middle of the late war, may 
be estimated at iffiout - L. 18,000,000 
In the year 1822, according to the esti¬ 
mates laid before Parliament, at about 5,000,000 


NECKER (James), a well known statesman and 
financier of France. He was bom, SOth September 
1782, at Geneva, of a respectable family, oripnally 
from the north of Germany. At 'Uie age of fifteen 
he quitted Geneva, and proceeded to Paris with a 
view to jpush his fortune in that city. He enter¬ 
ed first into the banking-house of Vernet, and af¬ 
terwards into that of Theiiason, of which he be¬ 
came the cashier, and at length a partner. * On the 
death of Thclluson, he establi^d a bank on his own 
account, by which he accumulated a veiy large for¬ 
tune. After twenty years of unremitting attention to 
business, he married a Protestant lady of respectiffile 
family, but in reduced circumstances, the patrimo¬ 
nial estate having been lost In consequence of the 
revocation of the edict of Nants. WiUi this lady 
he appears to have enjoyed the highest degree of do¬ 
mestic happiness. A short time after his marriage, 


he was named minister of the republic of Geneva at 
Paris; and In accepting of this employment, he re¬ 
fused tbe emoluments which were attached, to it,— 
a degree'of forbearance not very usual in public 
men, but in which he resolutely persisted during 
the whole course of bis ^litical life. Two works 
whi<^ he published, namely, A Euhgitm on Col. 
bert, and a treatise On the Legislation and Trade 
of Com, had greatly spread the reputation of his poli¬ 
tical talents; and he hod fortunately succeeded in ad¬ 
justing some diffierences between (he East India Com¬ 
pany and the Crown, in such a manner as to receive 
the approbation of both parties,—a circumstance 
which added to the weight of his character. 

About this time the disorder in the state of the 
French finances bad become so alarming, that it was 
found necessarv to break through the routine of 
officiid promotion, and to choose able men for 


Kav 

Keeker. 
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Meeker, jjip public service wherever they could be found. 
These inducements so far outweighed the objec¬ 
tions <0 M. Ncckcr, us a foreigner and a Protest¬ 
ant, that, after some private conversations witli M. 
Maurepns, he was, in 177G, appointed Director of 
the lloyal Treasury, and in the following year, 
Dircctor-gctteral of the I'inances. The great ob¬ 
ject of Ncckor was to introduce order and 
economy in the public management. With this 
view, be found hinisclf compelled either to suppress 
useless offices, or to diminish emoluments; attd his 
retrenchments drew on him the enmity of all those 
who suifered by his economical reforms. A party 
was formed against him, chielly composed of rapa¬ 
cious courtiers; and thougli the repeal of several 
oppressive imposts had conciliated the general good¬ 
will of the people, he was daily the object of mali¬ 
cious libels. His severe measures of economy had al¬ 
so excited the dislike of the minister M. Maurepas; 
though others ascribe his hostility to a diilbrent cause; 
namely, to his disappointment at not finding iii 
Ncckcr that subserviency whicli he expected from a 
person of bis comparatively obscure origin, and a 
Protestant. Whatever was the reason, the minister 
was among the number of bis enemies, and he is 
charged by his daughter, Madame dc Stael, with se¬ 
cretly instigating those libellous attacks of which M. 
Ncckcr was the object. To enable him, uceording 
, to Madame de i^tucl, the better to struggle with liis 
opponents’, he requested some signal mark of royal 
favour, such as a scat in the Council, whicii was 
granted. This demand on the part of Ncckcr gave 
rise to new and acrimonious discussions; in the 
course of which he tendered his resignation, after 
he had been in office five years. Others give a dif¬ 
ferent account of this transaction. Under tlie in¬ 
fluence, it is said, of that passion for popular ap¬ 
plause, which was the torment of his life, he pub¬ 
lished, in 17ffl, tlic well known piece on the state 
of the Finances entitled I-e Complc Itcndu au lioi, 
of which an immense number of copies were sold. 
Ulated by this success, he made his demand for 
a scat in the Council, but was objected to on the 
ground of his religion, licing persuaded that this 
scruple would be abandoned, he persisted, and of¬ 
fered his resignation, which was ucci'|Ueil, and he 
became in this manner, us is alleged, the dupe of his 
presumption. 

The enemies of Ncckcr reproached liim with in¬ 
dulging, during his sliort administration, his passion 
for popularity at the expencu of the public interest. 
The great point which he laboured to establish in 
Ilia Complc lletulii was, tHat there was no deficit in 
the public revenue, and that there was no necessity 
for additional taxes. In lieu of new impositions, he 
is charged with supplying the public necessities by 
the expedient of large loans,—postponing, in this 
manner, the evil day, but accumulating on posteri¬ 
ty a progressive load of debt, which, sooner or later, 
must be provided for by adequate taxes,—and all 
this to procure a temporary popularity at the ex- 
pence of his rivals. Notwithstanding these objec¬ 
tions, he had numerous partizans, especially among 
the men of letters, who regarded his elevation to 
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power 08 the triumph of philosophy and liberal prin< Xecki-t. 
ciplcs over aristocratical prejudice. 

After his resignation,, he retired to Switzerland, 
where he purchased the barony of Copet. In 1784, 
he published an able work, further illustrating his fi¬ 
nancial policy, entitled Dc I'AdminiUration des Fi- 
iiaiicvs. This work, of which 80,000 copies were 
speedily sold, served to support the reputation of his 
plans, and also to keep together his adherents, whose 
numbers formed a counterpoise to the influence of 
his enemies at court. 

In 1787, M. de Caloime convoked the Assembly 
of the Notahics, and in his opening speech to that 
body, he impeached the accuracy of the statements 
contained in the Cowpte Rendu. It was not to be 
supposed that M. Ncckcr would quietly submit tq' 
this charge. He sent a memorial on the subject to 
the king, with various other paper.-, for the purjiose 
of proving the correctness of his calculations. Hi.s 
majesty having read these documents, requesti d that 
tlicy might not be published; a proposition trhieli by 
no means suited the views of M. Ncckcr. His state* 
inents were accordingly printed, on which he was 
exiled, by a Icllre de cachet, forty leagues from 
Paris. 

M. dc Calonne did not, however, remain long in 
power; and tlic Archbishop of Toulouse, by whom he 
was succeeded, was also obliged to resign, and to 
make way for M. Ncckcr, the favourite of the people, 
who was reinstated iu his former post in August 
17S8. A new and remarkable era was now about 
to open in the history both of I'rancc and of the 
world. The writings of the French philosophers 
and men of letters had gradually given currency 
to notions of constitutional freedom. Tiic people 
could no longer endure, like their forefathers, the 
bondage of feudal privileges, by which the few ac¬ 
quired the power of oppressing the many. 'I'liey 
had become jealous and discontented, and were deep¬ 
ly irritated at the insolence and oppression of the'aris- 
tocratical body ; and with tliose indignant feelings 
were mingled, in the minds of the popular leaders, 
the brilliant visions of speculative reform. Put su long 
as the people wanted u legitimate organ through wlileh 
their voice could be heard, it was clear that w hut- 
cverniight be their feelings, they could make litUeim- 
pression on the measures of the state. What was want¬ 
ing in this respect was now about to be supplied; and 
the popular voice, hitherto so little considered, was, 
through tlie representative body, to become the pre¬ 
eminent influence in tlic government. At this period 
tlie French Govcrnmentwasassailcdbyacomplieutioii 
of difficulties, the chief of whicli ivas the impracticabi¬ 
lity of raising the necessary supplies, and the danger oi 
an immediate bankruptcy. A great scarcity also pre¬ 
vailed at Paris, which rendered the populace unusual¬ 
ly discontented and tumultuous. In this emergency 
various expedients were suggested; and the convo¬ 
cation of the States General, which had been long 
talked of, was advised by M. Necker as likely to 
give general satisfaction to the people. In assent¬ 
ing to this proposition, it was the plan of the court, 
that the diiicrent orders of tlie clergy, nobility, and 
commons, should vote in separate chambers, in or*. 



NEC • NEC 


• dcr that the deputies of the commons might be con* 
trolled by the other two bodies. But tho popular 
leaders were by far too penetrating to allow their 
influence to be annihilated by this device. They dc* 
termined, from the beginning, that the three orders 
should sit and vote together; and, as is well known, 
after various fruitless efforts to bring about this union, 
tlie commons resolved to form themselves into an As¬ 
sembly for the dispatch of business, without regard to 
the other two chambers. This decisive step proved 
efl'cetuai, and the three chambers at length all met 
and voted in one house, by which the whole power 
was thrown into the hands of the commons. 

During these transactions, Louis and his advisers 
pursued a weak and vacillating policy. They saw, 
V'hcn it was too late, the error they committed, or sup¬ 
posed themselves to have committed, in putting into 
the hands of the people the powcrf^al weapon of a 
representative body. But in place of yielding to the 
necessity of circumstances, and conciliating this new 
power, which they could now no longer resist, by 
conceding with a good grace every just demand of 
constitutional right, they endeavoured to recover tlic 
ground which they had for ever lost; vainly strug¬ 
gling against tlie power of the commons, and me¬ 
ditating even the most violent measures for the 
recovery of their authority. It was in pursuance! 
of these views that troops were drawn from the most 
distant parts and encamped around Parisa mea¬ 
sure, the only construction that could be put upon 
which was, that it was intended to overawe the 
deliberations of the Assembly, or, perhaps, to dis¬ 
solve it at once at the point of the bayonet. These 
violent courses M. Ncckcr opposed, and he was ac¬ 
cordingly dismissed on the llth July 1789, and or¬ 
dered to quit the kingdom in twenty-four hours. 
This order ho obeyed with equal secrecy and dis- 
jiatrh, and had arrived at Brussels before it was ge¬ 
nerally known in Paris that he was out of oflicc. 

It is impossible to describe the consternation 
which prevailed in the capital when the dismissal 
and exile of this favourite minister was made known. 
The person who first communicated the intelligence 
wa& considered as a madman, and with diiEculty es¬ 
caped some harsh treatment; and the event was 
no sooner confirmed, than all the shops and places 
of amusement were shut up, and his bust, with 
that of the Duke of Orleans, was paraded through 
the streets, dressed in mourning. These proceed¬ 
ings wcTc interrupted by a German regiment; tho 
busts were broken in pieces; and in the course of 
the tumult one man lust his life, while others were 
wounded. Fresh troops arriving, a serious conflict 
ensued; and an old man being cut down in the 
riiuillcrics by an ofKccr of distinction, (he popu¬ 
lace were enraged to the highest pitch, and being 
joined by the French GuardS| who deserted their of¬ 
ficers, they at last succeeded in overpowering the 
Germans. New outrages and tumults succeeded; 
the Bastille was stormed; and the capital became 
the sccue of bloody massacres, while the people's 
minds were at the same time filled with dismay at the 
near approach of foreign troops, from whom they 
apprehended nothing less than the sack of the city. 

In the midst of these alarms, they beseeched tho As¬ 


sembly to intercede with the king for the recal of 
their favourite minister. The necessity of complying 
with tills demand was at length seen by the king, 
and a letter was written to M, Nccker, requesting 
him to return. 

M. Neckcr was at Basic when he received this let¬ 
ter, with the request contained in which he resolved 
immediately to comply. His progress to Paris was 
one continued triumph, lie was cbccrcd as he pass¬ 
ed through tho different towns by the acclamations 
of multitudes, who hailed him os their deliverer. 
This popularity, however, was not of long dura¬ 
tion. Alarmed by the excesses which had already 
taken place, M. Neckcr became desirous to support 
the authority of the sovereign ; and, without conci¬ 
liating the confidence of tho king’s friends, he lost 
that of tho popular party. By the Koyalists he was 
always hated; lie now became an object of suspi¬ 
cion to the more violent patriots, and was reproached 
as an aristocrat. Seeing his popularity on the de¬ 
cline, he resolved to retire, and he accordingly wrote 
a letter to the Assembly, pleading the necessity of 
repose for the restoration of his healtl). No notice 
was taken of this letter; and his personal safety 
being now in danger from the violence of the people, 
he quitted Paris, in a private manner, in the monlli 
of December 1790 . 

After tho loss of power and popularity, M. 
Nccker seems to have sunk into the greatest dejec¬ 
tion. “ 1 could have wished," says Mr Gibbon, 
who passed some days with him about this period ,!' to 
have exhibited him as a warning to any aspiring 
youth possessed with the demon of ambition. With 
all the means of private happiness in his power, he 
is tho most miserable of human beings; the past, the 
present, and the future, arc equally odious to him. 
When I suggested some domestic amusements, he 
answered with a deep tone of despair, ‘ In the state 
in which 1 am I can feel notiiing but tho blast which 
has overthrown me.’ ” 

His mind was soon diverted from the disappoint¬ 
ments of ambition domestic griefs of a more poig¬ 
nant nature; his wife, to whom ho was deeply at¬ 
tached, dying after a long illness, in wliich be attend¬ 
ed her with great affection. He had now recourse 
to writing to divert his melancholy, and several 
works, which he published, were thu fruits of his 
labours. lie died at Corset, on the 9th April 
after a short but painful illness. His pub¬ 
lic character is, of course, differently estimated, ac¬ 
cording to the political views of parties. In his pri¬ 
vate and domestic relations he was amiable and affec¬ 
tionate, and appears to hitVc been greatly beloved. 
His writings, besides those already mentioned, are 
the following: 

/In Ansxver to the Memorial of the Abbe Marellel, 
on the Hast India Companif, 1769. Memorials on 
the Provincial Administrations, 1781. Answer 
to the Speech pronounced hif M- de Calonnc to the 
Assembli/ (if Notables, 1787. Nao Explanations on 
the Comple Rendu, 1788. Of the Imjiortanee of 
Religious Opinions, 1788. Observations on the In¬ 
troduction to the Red Book, 1790- On the Admi¬ 
nistration cj" M. Necker, by Himself, 1791- On the 
Executive Power in Great Staler, 1791. On the 
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Nfpaul French Revolution, 17!)6. Course of Relij^ious Mo- 
\c tin'll mil, 1800. Lost Jinvs of Voliiici and Finance. 

, ^ ‘ See Dhiioiinaire Vnivcrselle, Article Nkokeu_ 

liio^rap/iie Uuiverxelle, Article Nkckkii _ M^muircs 

■sue la I'iv Frivu; de won Pere, pur Mailamc la Ba¬ 
ronin' tie .Stacl-llolstcin, suiviit ties Melanges de M. 
Meeker. (o.) 

NKPAIJL, a long but narrow kingdom of North¬ 
ern Hindoiitan, bounded on the north by the great 
range of llimmalaya mountains, on the south by the 
provinces of Baliar, Oude, and Delhi, on the east it 
is limited by lioutan, and the territory of the rajah 
of Si Kim; and previous to the late war with the 
Britisli, their conquests extended to the banks of the 
Suttclcge, the eastern river of the Punjab. The 
kingdom was then divided into the following pro¬ 
vinces, viz. Ciorcah, Kyrat, Moriing, Muckwany, 
Mockwanpore, Lamjung, 24> Rajahs, Kemaon, and 
Aimora. The valley of Nepaul proper, from whence 
the kingdom takes its name, is nearly of an oval fi¬ 
gure ; its greatest length from north to south being 
13 mile.s, by 9 in the greatest breadth. On the 
north and south it is bounded by lofty mountains, 
but ks more open to the cast and wc.st. This small 
track is very populous, and, besides the capital Cata- 
mandoo, is hlled with village.". This valley, although 
situated between the 27lh and 28lh degrees of N. 
lat. i.s so elevated, that it enjoys an Kuropcan climate, 
and the mountains, covered with snow, arc in sight 
the whole year round. The soil is productive, and, 
in some places, yields two crops in the year. The 
mountains of Nepaul contain mines of copper and 
iron; and, although commerce is not encouraged, 
it sends to Bengal ivory, wax, honey, timber, bastard 
cinnamon, cardamoms, walnuts, &c. ; and takes in 
return, muslins and silks of Bengal, carpets, spices, 
tobacco, and European goods. 

Tlic government is despotic, and the r.njah is con¬ 
sidered as the proprietor of the soil. The natives 
arc in general a hardy and courageous race; and 
during the late war gave the British much annoy¬ 
ance. This, however, partly arose from the seat of 
war being in a mountainous and cold country, to 
which the British sepoys had not been accustomed. 
The prevailing religion is the Hindoo, but many of 
the inhabitants are supposed to be descendants of 
Tartars, and reckoned impure. The tribe called 
Newars admit of poliandry, or rather the women are 
at liberty to divorce their husbands, and take others 
as oflcn <18 they choose. The Brahmins of Nepaul 
arc very numerous, and deeply skilled in Sanscrit 
lore. One of the libraries is said to contain 15,000 
volumes in that labguagc. There are five vernacu¬ 
lar languages, but the Hindostany is pretty generally 
understood —lulinbtirgh Gazetteer, or Geographical 
Tiwliunurif,\o\.\V. ror an account of the late war, 
see the Article India, in this Supplement. 

NETHERLANDS, a kingdom newly erected in 
Europe, in consequence of the fall of the Frencli 
empire. It is composed of the ancient republic of 
the United Netherlands, usually denominated Hol¬ 
land, of the Austrian Netherlands, commonly called 
the Belgian Provinces, of the Bishoprick of Liege, 
and of the provinces of Huissen and Zevenaar, for¬ 
merly belonging to Prussia. It is a compact do- 
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minion, bounded on the west by the German Ocean, Netlialaniih. 
on the north by the German Ocean and the Zuyder 
Sea, on the cast by the duchy of Oldenburg, and by 
the Prussian provinces of Westphalia and the Lower 
Rhine, and on the south by France. 

The erection of the kingdom of Holland by Bona¬ 
parte, and its subsequent union with France, were at¬ 
tended with alterations in the names and the di¬ 
visions of the Provinces, or, as they were previously 
called, the States; and similar divisions were made 
in the Austrian provinces, which produced much 
confusion ;. but since the establishment of the new 
kingdom, such divisions have been adopted as best 
reconcile the ancient denominations with tlic novel 
political condition of the country. 

The recent divisions of the kingdom are into the 
following provinces, which arc arranged according to 
their ranks. 



Capitals. 

I’l.jiulutiuli 

I’rovinecs. 

(>1 tliu 
Capitols. 

1 North Brabant 

Hcrzogenbusch 

1,3,340 

2 South Brabant 

Brussels 

79,2S0 

3 Limbourg 

Limbourg 

8,200 

4 Guelderland 

Nimtneguen 

12,780 

5 Liege 

Liege 

45,300 

6 East Flanders - 

Ghent 

44,000 

7 West Flanders - 

Bruges - 

32,990 

8 Hainault 

Mens 

18,100 

9 Holland (North ) 
and South) / 

Amsterdam 

19.3,180 

lU Zealand 

Middleburg 

20,800 

11 Namur 

Namur 

1.5,100 

1 2 Antwerp 

Antwerp 

62,000 

1.3 Utrecht 

Utrecht 

.33,100 

14 Friesland 

Leuwarden 

16,500 

15 Overyssel 

Deventer 

10,100 

16 Groningen 

Griiningcn - 

21 -, 6 ()f) 

17 Drenthe 

Assen 

1,100 

18 Luxembourg - 

Luxembourg 

10,250 


The other most considerable cities and their po¬ 
pulation are the following: 

Alost, 10 , 920 . Cortryk, 13,.570. Delft, 13,8oO. 
Dornick, 21,300. Dort, 19,500. Gouda, 11,370- 
Haarlem, 20,100. Hague, 42,700. Leyden, .30,680. 
Lokcren, 11,940. l^uvain, 18,580. Macstriebt, 
17 , 960 . Mechlin, 16,090. Ostend, 10,500. Rot¬ 
terdam, .3.3,800. St Nicholas, 10,980. Verviers, 
10 , 070 . Ypres, 15,150, and Zwoll, 13,060. 

Although the duchy of Luxembourg is included 
in the kingdom of the Netherlands, in the view we 
are tiiking of it, yet it is in reality a part of Ger¬ 
many, and its capital, one of the strongest fortresses 
in Europe, is garrisoned by the confederates. The 
King of the Netherlands has, indeed, the nomination 
of the governor of the castle, but the consent of the 
Allies IS requisite, before he can enter upon the 
command. Thus, the annexation of Luxembourg to 
the kingdom of the Netherlands resembles that of 
the duchies of Holstein and Lauenburg to the 
kingdom of Denmark. 

The surface of this kingdom, according to the 
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Nctlierlandt-most accurate calculations, amounts, in tlie northern 
provinces, to 16,588 square English miles; from 
which must be dccluctea for the Zuyilcr Sea, the 
lakes, rivers, and canals, 5205 square miles ; leaving 
11,383 miles. The whole extent will then be thus: 

Kxtriu. In the nine northern provinces, 11,383 
In the eight southern provinces, 11,141 
In the duchy of Luxembourg, 2346 


24,870 square 

miles, or 15,916,800 English acres. 

r(>))ul iii()n. According to the census of the year 1816, the po¬ 
pulation was as follows: 

The northern provinces, 2,016,15<) 

The southern provinces, 3,219,841 
The duchy of Luxembourg, 22.7,945 

5,491,945, being 

somewhat more than one liumatf being lo every three 
acres of land; a density of population far exceeding 
that of any other country of Europe, with the excep¬ 
tion of the small and highly productive duchy of 
Lucca in Italy. The dilFcrence in the density of 
])opuIati(in in the dilFercnt provinces is very great.- 
Tlic most thickly peopled of them. East Flanders, 
contains 560 inhabitants to the square mile, or near¬ 
ly one to each acre; whilst Drcnthc contains only 
.59 to the square mile, or less than one to every ten 
acres. The average population of the provinces of 
the United Netherlands is 180 to the square mile, 
or about one person to three acres and a half; of 
the provinces of the Austrian Netherland.s 296 to 
the square mile, or one person to two acres and a 
quarter; and of the duchy of Luxembourg, 66 to 
the s(]uarc mile, or nearly one to ten acres. * 
i . c-i- oi I he Almost the whole of this united kingdom posses- 

f 'Miiiin. surface, with scarcely a hill on the greater 

part of it. The level of most of the lands on the 
norlliern part is below that of the sea that bounds 
it, when the tide is at the highest, and is only pro¬ 
tected from inundations by such powerful embank¬ 
ments called dikes, as demonstrate the patient per- 
.severance and the wealth of the proprietors. In the 
southern part, the Belgian provinces are mostly 
level, though suilicicntly above the sea not to need 
the protection of embankments. In the parts border¬ 
ing on towards France, especially in the provinces of 
Liege, Namur, and Luxembourg, including a por¬ 
tion of the ancient forest of Ardennes, the surface 
is more irregular, in some parts undulating, in others 
hilly, approaching almost to mountainous. 'I'herc 
arc no forests, and but few trees in the northern parts, 
except willows, which arc abundantly planted on the 
.«ides of the canals and eoibankments. In the ancient 
Belgic provinces, trees are more frequent, both on 
the borders of the fields and around the villages, but 
there arc few woods except in Liege and Luxem¬ 


bourg. From ibis dcscn|)tion, it will be readily per- Nwlierlanils. 
ceiveo, that no picturesque scenery is displayed; but" ' 

the cleanliness and appearance of substantial com¬ 
forts in all the villages and thickly planted farms, 
gives to the traveller pleasing sensations, and evince 
most powerfully tliu wonders which industry and per¬ 
severance can achieve. 

No part of Europe enjoys such advantages for Itivcrt, Cn. 
dispensing abroad its more bulky productions as the 
kingdom of the Netherlands. Its navigable rivers, 
which are connected together by numerous canals, 
tliat serve the purposes both of draining and convey¬ 
ance, intersect the whole of the iiorllicrn and the 
greater part of the soutlicrn division of the kingdom. 

The principal of these rivers, tlic Uhinc, is divided 
into two branches; the southernmost of these takc.s 
the name of the Waal, and, after receiving the water 
of the Merwe, assumes the name Maas, and enters 
the (lerman Ocean. The northernmost branch of 
the Uhinc is divided into two streams, one, called the 
Ysscl, runs to the Zuyder Sea, the other, retaining its 
original name, after receiving the waters of the Lccli 
and the Vecht, disappears in the sands. 'I'bc Meuse, 
the most important river to the Belgic provinces, is 
navigable through the whole territory, and is the 
means of conveying from Liege the stone for build¬ 
ing, which abounds in that vicinity, and of w hich the 
provinces on the coast are wholly dcslilutc. The 
-Shcldt, a river of a short course, but of excellent 
navigation, divides itself into two branches, called 
the East and West Shcldt, before it enters the Ger¬ 
man Ocean. The Lys, the Dcndcr, the Dyle, the Sam- 
bre, the Lessc, the Nethc, and many others of smaller 
magnitude, arc tributary streams to the Meuse or to 
Uie Shcldt. The Moselle, though it forms the boun¬ 
dary of this kingdom on its south-eastern snip, and 
is highly beneficial to its commerce, posses through 
no part of it. There arc few lakes in this country. 

The principal is that of Haarlem, extending over 
about 16,QUO English acres, which is connected with 
two smaller ones, the Duiiart and the Bicsbosch. 

The interior communication by water is so great, 
that it employs 5700 barges of dillcrent burden, and 
upwards of 15,000 boats. 

The climate of this kingdom, from its vicinity to oiun.'ia. 
the sea, and from the abunduiiec of its rivers and 
canals, is peculiarly foggy. In summer the heat is 
excessive, but highly favourable to vegetation. In 
winter the frosts arc usually very severe, and in some 
years, the rivers arc so frozen as to bear the convc}- 
unco of cannon and heavy loaded waggons. -. Only 
llic most scrupulous attention to cleanliness can, in 
any degree, protect the inhabitants from the dele¬ 
terious eliects of their moist atmosphere, and with all 
the care that is exercised, they are much subject to 
fevers. 

The constitution of this country is a limited rao- Cioti-rn- 
narch)', hereditary in the House of Orangc-Nassau, 
to which the females may succeed, in case no male 
heir is left' by the last monarch. The king can hold 


• .See Hqftdvianak voor hei Schrikkeljahr 18l6 in* Gravenkage; also Siaat-on aardr^hkundige lies- 
ckrivuttg von het Koningrifk der Needcrlanden of' de XVII necderhndischc Prox'imien, imievcr het 
Grool-llertogdom Luxemburg, van N. G. van Kampen- Harlem, 1816. 
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N'i:ilii.Tlan(1d. no foreign crown, nor remove Ihe seat of government 
out of the kingdom. He is authorized to take from 
the treasury y,t00,t)00 guldens annually, for Ins own 
expenditure- He is allowed a .summer and winter 
palace at (lie expenee of the public, but the sum cx> 
pended on them must not exceed 100,000 guldens 
nnniiiilly. The heir- apparent bears the title of Prince 
of Orange, and enjoys an income of 100,000 guldens. 
The king’s minority terminates on the completion of 
his eighteenth year, and whilst under that age, the 
government is administered by a regency consisting of 
the members of the royal family. The executive 
government is vested, but with many restrictions, 
arising from the independent and varied constitution 
of the several states, in the king, wlio is commander 
of the army and navy, has the jiowcr of dispensing 
pardons, and whose con.sent is necessary both to the 
laws passed in the Provincial .md in the General 
Assemblies of the .States. 

Each state lias its assemblies, which arc convoked 
annually, or more frequently if deemed necessary, by 
the monarch. The members arc in two classes, viz. 
1st, the nobles and knights; and, 2</, the citizens, 
who elect members to' fill the vacancies that occur in 
their body. With the assembly of the citizens, or 
burghers, rests the local administration, and, jointly 
ivitli the nobles, the power of enacting provincial 
laws. They appoint committees from their body to 
attend to the administration of justice, of the reve¬ 
nues, and the c.\])caditurc; which committees meet 
as well during the prorogation as the session of the 
states, ami arc the medium of interrour^e between 
their several provinces, the monarch, and statcs-gc- 
neral. The levying taxes for provincial purposes 
is executed by this body, who carefully guard against 
tiic imposts they levy being made to full heavier on 
articles produced in the other states than on those 
produced within their own ; as, without such precau¬ 
tion, the consent of the king to the enactment would 
be withheld. A commissary, or administrator, no¬ 
minated by the monarch, is joined to c-tcli assembly 
of the provincial stat(‘s, and has considerable powers 
for superintending the execution of the laws. I'tie 
police is managed jointly by this officer and the pro¬ 
vincial states, and is generally conducted with judg¬ 
ment, economy, and great attention to the liberty of 
the subject. 

The supreme legislature, or Statcs-Gcncral, meets 
either at ilrusscls or the Hague. It i.s divided into 
two chambers. The upirer house consists uf not less 
than forty, nor more than sixty members, who are 
nominated by the king, and bold their scats fur life, 
but do not transmit theln to their heirs. The lower 
house consists of one hundred and ten members, who 
ore nominated by the provincial assemblies of the 
dificrent states. The members of these two bodies 
arc chosen both from the Dutch and Belgian pro¬ 
vinces ; and, as in the latter, the French language is 
used by ail but the peasantry, their debates ore con¬ 
ducted in citlicr the Dutch or the French tongues, 
according to the part of the kingdom uf which the 
speaker is a native. 

.luilicml Ad- The judicial administration is in on imperfect state 

ministration, at present, owing to the dificrent provinces having 
diiterent systems of law. Tlic legislative body has 
11 


been sedulously employed in forming a general code Netlicrlonds. 
which shall embrace the whole kingdom, but, from 
the various usages and rights of ancient establish¬ 
ment, which they wish to protect, it has been found 
to be attended with almost insurmountable diflficulties. 

In the meantime, the securities for the personal 
liberty of the subject arc of mure practical cflicacy 
than arc to be found in any other country of Kuropc, 
except in Great Britain. No one can be arrested with* 
out a previous communication to the judge, and the 
prisoner must be made acquainted with the charge 
against him within three days aficr his commitment. 

No one can be withdrawn from the judge of one 
district to be tried before that of another, without 
his own appeal, or at least his consent. Every judg¬ 
ment against an ofFcndcr must specify the preei.se ur; 
tide in the law under which the punishment is 
awarded. In all civil causes, the reasons upon which 
the decision of the court is founded must appear up¬ 
on the face of the judgment. Each province lias its 
own courts, both for criminal and civil eases; be¬ 
sides which, there is% supreme court for the whole 
king-lorn, denominated tlie Superior Council of the 
Netherlands. Equal protection is extended to every 
description of religious worship, and the professors 
of all the various sects arc equally admissible to every 
civil, military, and judicial post, and may enjoy like 
civic and political dignities and privileges. 

Although equal protection is granted to all reli. Itvliition. 
giuus sects, yet the establishments of the two predo¬ 
minant confessions, wliosc opinions prevail in the 
northern and southern parts of the kingdom, give to 
the Catholic and the Calvinistic parties a con.sider- 
able degree of preponderance, 'i’he sovereign is of 
the reformed or Calvinistic profession, as arc the 
greater part of the inhabitants of the northern pro¬ 
vinces, who adhere to the catechism of l-Icidelburg,’ 
and the confession of Dort, and arc regulated by pa¬ 
rochial clmrch councils, classes, and synods. In 
Utrecht is a Catholic archbishop, and in Haarlem a 
bishop. The religion of almost the whole inhabit¬ 
ants of the southern provinces is the Catholic, to 
which they arc most rigidly attached. They have 
one archbishop, four bishops, and more than three 
thousand priests; although, since these provinces 
were formed into one of the French departments, 
their number and emoluments have considerably di¬ 
minished. The universal toleration which has 
long prevailed in the northern part of this kingdom 
has familiarized it to the most bigotted members of 
the established church; but, in the southern parts, 
where it has only been introduced since the dissolu¬ 
tion of the French empire, it has been most strenu¬ 
ously opposed, especially by the ecclesiastics, and 
its establishment has caused in some places tumults, 
and in others great dissatisfaction, which is by no 
means yet removed. The practical enjoyment of re¬ 
ligious toleration in the Belgian provinces is indeed 
even now rather to be wished than expected. 

The inhabitants of this kingdom arc descended Orit;iii ami 
from three different races, and even now discover t-’liaracter oi' 
those differences which they have derived from their Feoiilc. 
origin. The people of Holland, Zealand, Utrecht, 
Gueldcrland, Overyssel, and Drentbe, are of Bata¬ 
vian origin, probably descended from the ancient 
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Kcthorland*.Kattij and apeak a dat Deutsche, or Loir German' 
language. Tliey^rc more prudej^. Jlian active, their 
^ ininda more exact than comprehomive. They usual¬ 
ly reason slowly,, but accurately. They are econo¬ 
mical, prudent, and cleanly, bht too eager for gain, 
and, by the prospectiof it, can alqae be stimulated 
to deeds ot daring or adventure. 'Die people of 
Friesland, Groningen, and the islands of the ocean, 
and .tlio Zuyder boa, are descended ii-oin the Frisi. 
They differ from the Hollanders in their language 
and dress, and, unlike tliem, are more addicted ot 
agriculture, to the rearing of cattle, and to tho fish¬ 
eries, than to navigation and commerce. The south¬ 
ern provinces are inhabited by the descendants of 
the Walloons, a branch of the great German family, 
whose Jiabits they still in a great degree retain ; 

. \hough they have bccomo somewhat Frenchified, 
and whose language is a dialect of the German, but 
differing materially from that spoken either by tho 
I lollanders, or the people of Westphalia and Lower 
Saxony. 

fiwtitutions Pjjv,, countries have, according to their extent and 
mill. population, mere institutions tor the promotion 01 
learning than arc «to be found in the Nctlierlands. 
There arc six universities, viz. Leyden, Utrcclit, and 
Groningen, in (he nurtiiern, and Louvain, Ghent, 
and Liege, in the soutiicrn provinces. ‘ Beside^ 
tliosc are tho atheueums of Amsterdam, Middleburg, 
Deventer, and Dooruich, and lO.'i public grammar 
schools for classical instruction, in w liich is kept alive 
that taste for iiicratiire which formerly produced 
sotiie of the best editions of the writings of antiquity, 
la the northern part of the kingdom, the instruction 
of the lower classes is amply provided for by nume- 
. rous well regulated burgher school.^, in which gra¬ 
tuitous education is extensively, almost universally, 

* dispensed, and the new system of iiintuiil instruction 
generally adopted. In the southern provinces, tlie 
education of liic poor is nuicli seglccted, but the pre¬ 
sent government has pledged itself to remedy this 
evil, and is taking steps fur that purpose.. 

'it.iiiiii.iii3 'Pile freedom of the press in tliis kingdom was, at 
flicrrissa.jfj, {.jstahlisliKHfnt, without restriction; but the 
vicinity of Brus-scls to France, the great number of 
tiiose Frenchmen who were dissatisfied with the re¬ 
storation of the aticiont monarchy that took up their 
residence there, and the attempts made by them to 
spread disalTociion, on the ground that religious to¬ 
leration was incompatible witli the rights of. tiiu Ca¬ 
tholic Churcli, compelled the Government to place 
the siiiaDcr works wliich issued from the press under 
scvcriil restrictions. These restrictions do nut ex¬ 
tend to works containing more tlmn four sheets, and 
larger works may be published without any previous 
licence; but the authors and publishers aro amen¬ 
able to the tribunals for . their contents, if they arc 
judged to be treasonable, seditious, irreligious, or 
immoral. 

vr.iimrac- In the most remote periods, the Netherlands were 
otiis. distinguished by their manufiicturing* skill and in¬ 
dustry. Under the Romans, the inhabitants of Ar¬ 
ras and several other Flemish cities were celebrated 
for the production of woollen cloths. At a later pe¬ 
riod, under tlie Fmpcror.Charlemagno, a present of 
fine linen and of woollen clotli, sent to the Caliph of 
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Bagdad, Hariin ill Rasebid, was deemed to display NctlKulunil-. 
the most curious specimens of the industry and skill 
of the Western Worlil. In the instructions of that 
mpnanch (Capitular, de^itillis Regum Francontm), 
it ap{>ears that at Liege and other cities of the Ne¬ 
therlands, very extensive manufactories, both from 
flax;,and wool,'existed, in the dyeing of which mad¬ 
der and kerraes berries were usrd, and were forbid¬ 
den to be adulterated. The nneitmt condition of the 
manufactories of the Netherlands is peculiarly inte¬ 
resting, because it is to them that we and the rest of 
Europe are indebted for the first rudiments of those 
arts, which have since been so widclycxtcnded in Eog. 
land, Scotland, France, Germany, and Holland. In 
the time of Charlemagne, it appears from the same 
collection, and from the His/oria l^nasterii Salmn- 
r*en«‘.t,thatiron wares, gold and silver work, embroid¬ 
ery, arms, horse furniture, and various other articles, 
were extensively manufactured. The earliest Flem¬ 
ish fabrics were those of linen; and as early as the 
year 060, free marts were established in several of the 
cities, to which great numbers of merchants from fo¬ 
reign countries periodically resorted. 'I'fie present 
state of the linen manufactory is by no means flou¬ 
rishing ; but large quantities of the finer kinds from 
liax, of their native growth, is supplied by the inha¬ 
bitants of this kingdom, and is everywhere most iiigh- 
ly esteemed. The finest yarn and the best bicacli- 
ericaare at Haarlem; the best linen is wove at ller- 
zogcnbascli, Eindoven, and some other places; but 
some fine linen, spun in Westphalia, is mixed with 
titat of those plkccs, and when bleached in Holland, - 
is not distinguishable from, it. The curious manu¬ 
factory of thread lace originated in tliis country, and 
still distinguishes it. The best is that of Brussels 
and Mccklin. In the former city and its vicinity it 
once gave employment to more than 14,000 {icr- 
sons; and at one period tho exports of goods fabri¬ 
cated io Flanders, from flax of their 'own growth, 
amounted to more than L. 11,000,000 Sterling. The 
woollen manufactoriis of Flanders were in a flourish¬ 
ing state a.s early as the year 980, but were most c^- 
tcnsii^ from the twelfth to the sixteenth centun'. 

In the city of Louvain, in the year 11117 , there were 
4000 looms for weaving woollens. B;[u$sc)s and .\nt- 
werp employed an equal number. Ghent was, liow- 
ever, the most distinguished city for its fabric.<!, both 
of wool and flax, and at that period employed 40,000 
looms. When called upon to take arms, the weavers, 
under the banners of their trade, mustered 16,000 
men. Ypres contained 4000 looms. Bruges was the . 
storehouse and central point for the Commerce of 
half Europe ; but the situation was chnngcd for that 
of Antwerp in 1478, which continued to bo one of 
the most flourishing cities of the world till the be¬ 
ginning of the sixtecntli century, when the tyranny 
and fanaticism of Pliilip tlie Second of Spain inflict¬ 
ed on the Flemisli provinces tlie most distressing 
sufferings. The great prev.ilcncc of goods made 
from cotton, tho improvements that have been made 
in macliincry for spinning tlircad from that sub¬ 
stance, as well fl3 from flax and wool, and the long 
war, which suspended a groat portion of the export 
trade, have had a vdry injurious oft'oet on the manu- 
faclures of this kingdom ; but tiicy still exceed, both 
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N«Man<it-in the numbers of people to whom they give em- 
pioymont, and in the excellence of their produc* 
tiont, those of any other country of Europe, except 
the British dominions. VVoftllen gooils.are extensively 
produced in Verviers, Eupen, Hbdimont, Leyden, 
and Utrecht, and in smaller quantities in many other 
places. Cotton articles are made principally in Prus- 
sels and Amsterdam. Silk, though on the decline, 
is worked at Haarlem. Leather of an excellent qua¬ 
lity is produced at Liege and Maestricht. Tobacco 
and snuff are manufactured at Amsterdam and Hot* 
terdaih, in which places 24,Q00 persons are occupied 
in that trade. In Amsterdam are seventy sugar re¬ 
fineries, in Rotterdam eighteen, in Dort twelve, and 
several in Antwerp, Ghent, and Ostend. Iron goods 
are nroduceif iq^many places; but the cutlery made 
at Namur, and the arms made at Liege, arc pecu¬ 
liarly valued. The earthenware of Delff, formerly 
so celebrated, has been almost superseded by the 
English potteries. The quantity of pipes for smok¬ 
ing tobacco produced in this country is so great, 

• that in the town of Gouda alone their fabrication 
employs more than ,5000 persons. The breweries 
arc both numerous and upon a large scale, but arc 
inferior to the distilleries, which furnish a corn spirit, 
when flavoured with juniper berries, well known 
throughout the world by the name of Geneva or gin. 
I'hc greater concerns of this kind are established at 
Scheidam, at Rotterdam, Amsterdam, and Weesp. 
That which is made at the latter place is said to 
have the peculiar property of preserving its qualities 
in the hottest climates, and is largely exported jo 
the East and West Indies. 

At;runtture. The agriculture of the kingdom of the Nether¬ 
lands, which, even in the northern portion, that was 
formerljr the Seven United Provinces, was more the 
foundation of its wealth than either manufactures or 
navigation, deserves the most close examination, and 
merits more'detailed accounts than our limits will 
allou'. As this northern part is principally a coun¬ 
try of land redeemed from the Sta, it is naturally ap¬ 
propriated chiefly to the growth of the various grasses 
whose produce affords sustenance for horne^attle, 
aiA the profit Of which is derived from the'outter 
and cheese that these cattle yield, 'flie corn land 
of Holland is insufficient for its own consumption, 
but the productions of the dairy olPord ample means 
for purchasing tin; requisite quantities of grain. The 

D.iry. cows of this district are fine cattle; and though they 
do not yield, on an average, SQ largo a ijuanlity of 
milk as many of our English cows, yet, from tiic 
butter and effeese they produce, it seems to be of a 
better quality. The ansiwers of Mr Van de Poes to 
' some queries of Sir John Sinclair state, that the 
quantity of milk from each cow averages about three 
quarts daily ; that the annual produce of each cow is 
calculated by the Committee of Agriculture of the 
Province of South Holland at 78 pounds of butter, 
and 180 pounds of cheese. During the winter 
months the cattle arc fed with hay, turnips, carrots, 
grains from the distilleries, linseed oil cake, and bear 
'. meal, and arc confined to their stalls. In the sum¬ 
mer months, smling or stall-feeding is not practised, 
but the cattle are grased day and night in the mea¬ 
dows. The bulls are used for the purposes of pro¬ 


pagation from tbe age of one year and a half to two Netherlands, 
vears and a -At reaching that age, thejr are no 
longer so employea. The whole offspring, being thus 
derived solelyTrom young males, ara considered to be 
more valuable tiian cbuld be obtained by a different 
plan. Irr the management of the dairies, both from 
the milking die cows,' and through every subsequent 
operation, tbe most scrupulous attention is paid to 
cleanliness, and this attention is visible in all the 
utensils, as well as in the' temperature whieb is main¬ 
tained in tbe houms, and the state of neatness ex¬ 
hibited in the stalls, the litter, and on the bodies of 
the animals. Hie butter of Holland is made wholly of 
cream ; the churning is commonly performed by very 
simple machincry,set on motion sometimes by ahorse, 
and often by two dogs; in the progrem of piohing^ 
frequent wadiiugs are used, and it is pi^erved solely • 
by being well sdted. The butter-milk is applied to 
feed calves or to fatten pigs, and the skimmed milk 
is converted into an inferior kind of cheese. 

Although the greater part of the agricultural at- Arable Hu.- 
tention of Holland is directed to dairies, and thebandty. 
faltering of cattle, yet, on receding'from the coast, 
and reading the more elevatedsJands towards the 
German frontier, the husbandry assumes the charac¬ 
ter of that of the midland counties of England ; but 
with such variations as arc adapted to tbe soil, cli¬ 
mate, and habits of the people. On tbe banks of 
the Rhine in Guclderland, ns well as in the province 
of Utrecht, the arable husbandry is judiciously con¬ 
ducted. The^manure is preserved with great care, 
the ploughing well executed, and'a good rotation of 
crops followed. On some of the lighter soils, die 
land, when clbancd and manured, is sowed in May 
with buck-wheat. This crop is harvested in August, 
when rye is sown on it; and ailler the rye is carried, 
whicli IS usually done in the succeeding July, tur- ' 
nips are sowed. The land thus produces three crops 
in two years. On the stronger soils, the usual ro¬ 
tation is beans, wheat, clover, and oats; and, on 
the most tenaciohs of all the soils, they precede the 
beans by a whole year’s (dean fallow. In such soii.s 
die produce of foin* harvests exceeds those of five 
harvests when die fallow is omitted. During the 
existence of the Contioental System of Buonaparte, 
the cultivation of tobacco, and of beets of different 
kind tor making sugar was introduced, and extend¬ 
ed over large surfaces; but the return of peace, by 
which the ports of the Continent were dpened to 
those productions from the western world, created a 
competition, which the Dutch husbandmen were un¬ 
able to withstand, and the cultivators of these articles 
have become involved in great distress. 

The agriculture of the southern division of the 
kingdom, formerly the Austrian Netherlands, is pe¬ 
culiarly interesting, and conducted upon plans re¬ 
plete with economy, -and productive of tbe most 
uniform and beneficial results. I'hc land of Flan¬ 
ders was not naturally fertile t on the contrary, the 
quality of it is tnercly such as to admit of fertili¬ 
zation, by a series of operations more or less ex¬ 
pensive and laborious. Where cullivaiion has not 
been extended, the soil produces oothing but 
heath and fir. As the prpperty of such lan& may 
be acquired for a very small sum, many individuau 
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Kethefland8.haTe attempted to bring portions <£ it into cultiva*, 
tion, but have gjmost uniformly fobpd the expcnce 
of doing so far exceed the value of the produce that 
can be drawn ftnm it. Abb€ Mann, to whom we 
are indebted for some ‘vduabie communications on 
the kubject of FkmSlii agticultuse, observes, " What 
land is cultivated in the Campino of Brabant, is 
owing to the reli^us houses founded in it, especial* 
ly to the two great abbeys of Tongerloo and Eva*- 
bode. Their uninterrupted duration for five or six 
hundred years, and their indefatigable industi^, have 
conquered the barren harsh sands, and rendered 
many parts of them highly productive. The me* 
thod they follow is simple aim uniform; they never 
undertake to cultivate more'of titis barren soil than 
^they liave sufficient manure for; seldom more than 
five or six bunders (fifteen or eighteen acres) in a 
year; and when it is brought, By labour end munur* 
ing, into a statb capable of producing sufficient for a 
family to live on, it is let out to farmers on easy 
termsv^Wter having built them comfortable habita* 
tions. ' From the undoubted testimony of the histo¬ 
rians of the Low Countries, it appears, that the cul¬ 
tivation of the greatest part of these rich provinces 
took iu rise from the Adf-aame means, 800-or IQOO 
years back, when they were in a manner one con- 
tinued’forest.” Although, from the destruction, dis- 
persidn, or diminution of the religious communities, 
by the French Uevolutton, the process of reclaiming 
other parts of the heaths has been suspended or ren¬ 
dered languid; yet the excellent agricultural prac¬ 
tices, which a long series of years had ingrafted in¬ 
to the minds and iiabits of the sluggish peasantry, 
have been adliered to with a tenacity that is obvious¬ 
ly distinguisliabic in all the other customs, as well as 
in the manners, dress, food, and religion of the peo- 
' pie. Besides that general system of economy, which 
is indispensable to the success of all eiForts, and 
which there enters into the minutest details of their 
husbandry, the two great objects which seem to be 
aimed at in all their operations, are the increase of 
those crops which afford sustenance for cattle, and 
the careful preservation of every substance that can 
be converted into manure, and returned again to the 
land, to renew its exhausted fertility. 

Dover. The foundation on which tbo agriculture rests is 

the cultivation of clover, which seems indigenous, 
since none of the moat ancient records notice its 
introduction, but speak of it as familiarly as of 
hay or oats. It is probably from this country 
that the plant in question has been, though but re¬ 
cently, slowly, and hitherto partially, introduced to 
the adoption of the, fanners of Germany, France, and - 
Great Britain. The clover in Flanders is sowed in 
every sort of grain, in wheat, rye, and winter barley, 
in the spring of the year, when the blades of those 
plants have acquired a growth of three or four 
inches; and with oats and summer barley at the 
same time with those seeds. It iwalso oflen sowed 
with fiax ; and, in general, the crops grown between 
those plants are more luxuriant than when sowed 
with the cerealia. It frequently happens when sow¬ 
ed with flux, that clover yields a heavy crop a few 
months afler it is sown, two still more abundant 
cfops the next year, and sometimes even three; and 


if, as it occasionally happens, it is suffered to stand Netherhnih. 

another year, it will yield one heavy crop,and after*'- 

wards good pasture for cattle, till it is ploughed up 
to receive the seed of wheat, which usually follows 
it. The original strength of the plants which yield 
such abundant nourishment is due, undoubtedly, to 
tbq care taken in pulverizing the soil by frequent 
{ilpu^ngs and barrowings, to the careful .extirpa¬ 
tion m ui weeds, and tp the copious stores of ma¬ 
nure, and its complete amalgamation with the soil; 
but the successive harvests which the plants yield is 
attributed, and with apparent probability, to the top- 
dressings which are bestowed upon them. The top- 
dressings administered to the young clover consists 
cither of rotten yard-dung, lime, pigeons' dung, or 
coal, or native turf-oshes, and is laid on as soon as 
the plants begin to extend themselves over the 

f |round. Sometimes the plants'are refreshed with a 
iquid manure, which will be. hereafter noticed. 

These manures, though administered to the clovers, 
u far as they can be obtained, are found far inferior 
in powers of fertility to that substance which is most 
generally used, and whose effects form the theme of 
the praises of ,all who -have witnessed the Belgian 
husbandry. The turf.ashcs of Holland are sowed 
by hand on the clovers, in quantities varying from 
eighteen to twenty, bushels to the English acre. 

This small quantiiy produces a most surprising, and 
almost mhgicol eiiicct. Within a few weeks after it 
is sown, a field where none, or but slight straggling 
plants are to be seen, becomes covered with a most 
abundant herbage. The parts of a field sowed with 
these ashes, at the first mowing, show their efficacy 
in a most striking manner, the clover being fre- 
quLea)Iy .a foot hi^ier on such parts than on those 
wiieie its sowing has been omitted. These ashes 
are found superior in,efficacy to such as arc made from 
the turf (ximmunly used for fuel in Flanders, in so 
much, ftiat one-third of the' quantity is deemed to 
afford as great productiveness. We have no ana¬ 
lysis of the turf-ashrs of Flanders, by whiclt we can 
form a comparative estimate of the proportional sub¬ 
stances which create so vast a difference between 
the vegetative faculties of tiiem and of tiie turf-ashes 
of Holland. The latter have been carefully analyz¬ 
ed by Mr Brande, Secretary to the Royal Society 
of London, who found them to contain 


Silicieus earth, . • 

Sulphate of lime, 

32 parts 
12 

Sulphate and muriate of soda. 

6' 

Carbonate of lime. 

40 ■ 

Oxide of iron, 

S 


93 • 

Impurities and loss, 

_7 


100 


' Hicse ashes are brought from Holland by the ca¬ 
nals to Brussels, from whence they are conveyed by 
land carriage fo the difibront farms where they are 
applied. Long practice has so convinced the Fle¬ 
mish farmers of their benefit, that a common pro¬ 
verb, in the patojs of the country, may be thus trans¬ 
lated : ** He that buys ashes for his clover pays nor 
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^clller>ftn(4il•tlliI),^ but lie h!)o (!(hs it nut pays double.” They 
■' nri; frequently fetched from the cunal by persons 
who have to carry tlicni forty or even filly miles by 
hind. 

M n.iin-. The abundance of clover produced from the soil 
(if Tlaadcrs enables the caltivater to maintain a 
great number of cattle, principally «ows, rrhose 
dung i.s‘managed with an attention and core that 
is highly worthy ej' iinitatiou, and contributes to 
maintain, in a state of high furtility, that soil which 
yields the most exbaysting crops. “ Thu farmers,” 
says the Abbd Mann, “ supply the want of straw 
in the following manner: 'I'liu peyt, or sods, which 
arc cut from the heath, arc placed in the stables 
and cow'-stalls as litter for the cattle. Tbc ground 
under them is dug to a certain depth, so as to ad* 
mit ti considerable quantity tif these peat .sods, and 
fresh ones arc added us the feet of the cattle tread 
them down into Jess compass. These compose so 
many beds of manure, thoroughly impregnated with 
the urine and dung of the cattle. This mixture pro* 
duces u compost of excellent quality fur fertilizing 
ground where corn is to be sown.” 

The most unique practice of the memish cultiva¬ 
tors is the application of liquid manure. Under the 
farm buildings, large reservoirs are constructed, in* 
to which the draining of the dung, the urine of tlic 
cattle, and the contents of the privies, run. This re* 
ceptacic is divided by rails, so as to prevent any 
more solid substances from coming into that part 
where the pump is placed, by which it is raised from 
the reservoir into the carts that convey it to tiie 
fields. The liquid in these receptacles is commonly 
increased in eincacy, by throwing into them, fur so¬ 
lution, large quantities of rapc*oakc. This liquid 
manure, enriched by oil-cake in proportion to the 
purse, or the spirit, of the proprietor, is spread over' 
tJic land, sometimes by bond; and by habibthe work¬ 
men have acquired the tact of distributing it equally 
:ind in previously prescribed proportions over a whole 
ticld. More commonly it is conveyed to the fields 
III large casks on wheels, to the bung-liolc of which 
is appended a wooden shoot, narrow ut the top and 
broiid at the lower exlrmiity, which spreads the sub¬ 
stance equally. For tlic iiax and rape crops this 
manure is mo.-.t liberally used. The quanlity-of this 
liquid applied to an acre of fiax is commonly about 
‘J500 gallons of English beer measure, in which about 
loop rapC'Cukcs of tliree pounds each have been 
dissolved. 

iV»<iii(.tion».. No country in Europe provides from its soil so 
great a quantity of sustenance for its inhq|bltabts, eo 
large a surplus of food fur exportation, and such va¬ 
luable commodities to, exchange for articles fo¬ 
reign frowtli, as Flanders. Besides wiicut,ryc, bar¬ 
ley, oats, [lease, beans, and buck-wheat; madder, 
rape-seed, hops, tobacco, clover-secd, mustard-seed, 
flax, hemp, poppy-oil, and some other productions, 
are raised beneficiAily, both for home consumption 
and for exportation. As the inhabitants are in every 
tiling averse to innovation or improvement, the im- 
(ilcinents of husbandry arc in a rude state, and very 
little variation is made from the examples set by 
tliuir ancestors some centuries'a|;6. The various 
machines used in England for abridging animal la- 
10 


. Iiour in husbandry are unknown, and the uso of hu- iVctbrrland 
man beings in many operations is still retained there, 
for wliich horses and machinery are adopted with 
us. The same aversion to innovate is seen in the 
management of the cows, the sheep, and the pigs; 
tlie races not having been improved by crossing as 
in some other countries. The horses seem to have 
drawn more attention, and the race commonly seen 
is excellent for agricultufal purposes, and for the road. 

The mines of this kingdom form but an inconsi- Mines, 
dcrablo portion of its wealth. They are wholly con¬ 
fined to the southern provinces of Liege, Hainault, 
ahd Namur, and yield only iron, calamine, and iioals. 

The quantity of iron ‘annually produced is, on an 
average, about 1000 tons, of calamine, about 750 
tons, and of coals, 2500 tons. The ti^ commonly, 
used for fuel is valued at L.500,00d annually. The 
clay-pits in. the northern provinces, from which their 
porcelain is made, and tlie sionc quarries in the 
southern provinces, especially in Liege, are consi¬ 
derable sources of wealth. * 

The fisheries of Holland, which were in some raea- Fi<.licri<’'. 
suro the foundation of its national prosperity and 
naval power, have greatly declined under the politi¬ 
cal calamities whiw the lost thirty years have wit¬ 
nessed, and are yet by no means restored to their 
former fiourishing state. At the beginning of the 
last century, the fisheries gave occupation to "about 
fiu,000 families, and consequently supported 300,000 
persons; at present, the families so employcil do 
not exceed HO,000. At- that period, 1500 busses, 
of to tons each, were annually equipped for the her¬ 
ring fishery, whereas, in the year 1818, their num¬ 
ber did not exceed 200- The whale and cod-fish- 
cries now employ not more than fiO ships; and tlic 
fishery on their coasts, which once supplied the mar¬ 
kets of England, is much diminished, though it still 
employs about 6000 boats. The whole of the gross 
product of the fisheries is estimated, by Dutch writ¬ 
ers, at about L.1,000,000 Sterling annually. 

Although much declined from its former cmi-Oommcra-. 
nence, tlie foreign trade of- the Netherlands is con¬ 
siderable, and, since the foundation of the new king¬ 
dom, has gone on gradually, though not rapidly, in¬ 
creasing. The period of the most prosperous con¬ 
dition of the foreign trade of Holland was that com¬ 
mencing with the first voyage to the East Indies, un¬ 
der Cornelius Houtman, in 1595, wlio seized a large 
portion of the possessions of Spain, or ratiier of Por¬ 
tugal, then subjected to Spain. The East India 
Company was established in 1603. It conquered the 
Molucca Islands in l6l8; established at Batavia, on 
the Island of Java, the central point of tlieir com¬ 
merce and power; and opened a lucrative trade with 
Japan. From ]o20 to 1650, Brazil and the West 
India possessions of Hollalid were acquired, and 
their establishment at the Cape of Good Hope was 
Aiundcd. In the middle of tnc'seventecntb century, 
from l640 to its close, the foreign .trade of Holland 
to that of Great Britain bore the proportion of five 
to one. In the beginning of the nineteenth century, 
the trade of Holland, as compared with that of Eng¬ 
land, gradually declined, and Bic events which foi- 
lowed the Revolution in France reduced it to a very 
low ebb. 
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v^cfla^ Singg jIjq ypjon countries, the Bata- 

vians have become a more conuncrcial people than 
before, and, on the whole, their foreign commerce is 
reaching a respectable statioo -aniong the European 
nations. Since the year 1815, the average number 
of vessels,*under tlie Netberlend ilng, th'at hove pass¬ 
ed the Sound, has amounted to about 1600, At 
present/the cosaidlrce of the Netberlatids with Eng¬ 
land amounts to about 44,000,000 Dutch Borins; 
with France, 88,000,000; witli Spain, Italy, and 
Germany, 80,000^000 each ; with tlie East Indies, 
80,000,000; and with the West Indies, S9,000,000. 
Holland requires, from foreign countries more than 
half of its bread corn, salt, wine, fuel, and metals; 
the former is, indeed,* in some measure supplied 
from the souj^crn parts of the newly established 
kingdom. Thw^rincipal articles of export are cheese, 
butter, madder, tobacco, linen, paper, laces, cloths, 
leather, arms, cutlery, herrings and stock-fish, corn, 
spirits, whaJebonc, seed and fish oils, tobacco-pipes, and 
many articles of less note. Besides the exportation 
of its native commodities, this country has a consi¬ 
derable commerce in the valuable productions of 
both the Indies, which arc brought to their ports, 
and from thence re-exported by sea to the more 
northern countries, or transmitted, by means of the 
navigable Canals and great rivers, to the centre of 
middle Europe. This transit trade.has in some 
years amounted to 36,000,000 pounds of coffee, 
12,000,000 pounds of cotton, wooi, 14,000 liogsheads 
of sug.ir, .'3000 pipes of rum, 100,OW pounds of 
cloves, 160,000 pounds of nutmegs, and 50,000 
pounds of mace, besides other valuable spices. 

t'otuign Du. 'J'he foreign settlements belonging to the icin^oni 

miDimis. Netherlands, having been given back by Great 

Britain at the treaty of Paris, arc, in Asia, 1st, Tlie 
Island of Celebes, as far as the Dutch possessed it, 
viz. Macassar on the west coast, with four fortresses 
and several factoriCb; Monada, under which is Gor> 
antolo, from wiiich the principal exports are ivory, 
gold, and diamonds. 2d, Banda, with nine surround¬ 
ing small islands, 3d, Amboyna, whose principal pro¬ 
ductions arc cloves, mace, atyd cinnamon. 4th, Ti¬ 
mor, one part of which belongk to Portugal, govern, 
ed by a sub-prefect. 5tli, Ternate, the principal of 
the Moluccas, whore a civil and military governor 
resides. 6th, Palcmbang, on the island of Sumatra. 
And, 7th, Banjermassing, on the island of Borneo. 
The most considerable foreign establishment is, 
however,; ofl the Island of Java, where Batavia, 
the capit^, one of the largest cities of India, is 
the seat of active and extensive commerce. The 
number of subjects of the King of the Netherlands, 
including all the different races on this island, are es¬ 
timated at two mtilions and a Italf, and those on the 
other islands which have been enumerated, at one 
million and a half. Besides these there are some 
factories of the Netheriands on the coasts of Coro¬ 
mandel and. Malathw, and some in Japan and Persia. 
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According to the statement of General Daendeis,* NeiVrisnil.. 
the income derived from tliose seftJements in the 
year 1811 amounled to 2.5,890,000 fiorins, and the 
expenditure to onlj' 21,5(>0,<)00i leaving a net pro¬ 
duct uf 4,^)0,000 ilnrins, or 440,0^ pounds Ster¬ 
ling, nt the service ol' the parent state. On fhc coast 
of Guinea the Nethcriaftls have thirteen fiictorics 
with forts, and small establisliments. The principal 
of tliesc are Fort Nassau and Fort Etmina. l^c 
number of their subjects i.s estimated at about > 

10,000, la South America this kingduin possesses 
the province of Surinam in Guyana, which extends, 
over 6400 English square miles, and contains about 
800,000 inhabitants, tlie greater part of whom arc 
negro slaves of the African race. In the West in¬ 
dies, the Islands of Cura;o.t, St Eustatia, and St 
Martins, iiave been given back by Great Britain, and 
aro estimated to contain 40,000 inhabitants. 1'hcse 
islands arc by no means fertile, and arc principally 
valuable as depots for commerce, especially Cura;oa, 
from whence large quantities Of European goods 
used to be exported to the settlements of Spain up- - 
on the continent. 

The national income of the kingdom is derived Krvenue 
from various direct and indirect taxes, which, to- Kxpen- 
gethcr, amount, on an average, to about fourteen 
Ithcnish florins, or twenty-eight shillings Sterling, to 
each individual. These taxes ore varied according 
to the exigencies of the state, as estimated in the an¬ 
nual budget presented to the States-General. 'I1i« 
budget of 1818 is reduced lower than that uf 1816 
by about onc-tenth,'thc whole of whicli is covered by 
.taxes raised within the year, and includes the in¬ 
terest on the public debt. Tlic expenditure thus 
covered is distributed in the following ifianner:— 

RhenMi Flsrin*. 

Civil List, - . . - 2,t>00,000 

The higher Boards of Government, 1, l "Ojioo 

Secretaries of State, - - 3‘20,000 

Foreign Affairs, . . 8.58,000 

Administration of Justice, - .*l,7O0,0(X) 

Office of Internal Affairs, - - 2,000,000 

Protestant Worship, • - 1,825,000 

Catholic Worship, - - -^1,875,000 

Public Instruction, - - 1,200,000 

Department of Finances (including the 
Interest on the National Debt), 25,000,000 
Marine Department, - - .5,.';00,(K)<) 

Array, - - - 22,00n,(KX) 

Water Department, for Dikes, Sluices, 

Cangls, &c. - . - 4,700,000 

Department of the Colonies, . - I,10o,0(M) 

Reserve'Fund, - - ' (>.'>7,000 

74,060,000 

Or about L. 7,500,000 Sterling. Among other cause.s N.wi.jiiKl 
whicli contribute to retard, if not prevent, a cor- 


• Seq Slaaitieederfandiichen oosHndischen BeziUingen, onderhat bcstuur,va\\ der Gouvetneur-Gcnoral 
Herman Wilh^m Daendeis, in der Jahren 1808>-1811. Gravenhage, 1814. ^ 



70 N Jil T 


NOR 


NctlicriMfis. dial union betwixt the two dissimilar portions of this 
~ ~ ‘ kingdom, the public debt is not the least consider¬ 
able. Tliis debt was almost wholly contracted b^ 
the Seven United Provinces, cither during their 
existence as ai^ independent government, or whilst 
under tlfc yoke of Prance, when it was.greatly aug¬ 
mented. It is also princifially owing to the great 
monied capitalists of Holland. The Belgians arc 
therefore dissatisfied with this burden, and the con¬ 
sequent taxes with which the Union has loaded 
them. The amount of the debt is as follows, viz.— 


Deferred debt, on which no interest 
is paid, • ' - ^ 

Active debt, bearing'intcrest, 
Belgian debt, principally contracted 
formerly by Austria, and assumed 
by the Netherland Government, 


Florini. 

,131,000,137 

510,000,000 


34.466,679 


1,675,466,816 

Or nearly L. 170,000,000 Sterling. 

Armed The peculiar situation of this kingdom, established' 

■•'otcc. under the auspices of Great Britain, and designed as 
a clieck on the land aide to act against any encroach¬ 
ments of France, renders it necessary to maintain 
many strong fortresses on the frontiers, and to keep 
up a respectable land force. A chain of strong for¬ 
tifications has been planned, and in part executed, 
the expence of which is defrayed by the contribu¬ 
tions inflicted on France when the Aliret occupied it 
nAer tlie battle of Waterloo. - The army of the Ne¬ 
therlands at present consists of about 62,000 men, 
formed into six military divisions. The same con¬ 
nection with Great Britain which induces the main-' 
tenance of so large a land force, has rendered it 
unnecessary to support a proportionably extensive na¬ 
val armament. At present the fleet consists only of 
sixteen ships of the line and ten frigates, besides 
smaller craA. There seems no disposition to in¬ 
crease the number of their larger ships, but several 
frigates and corvettes are now building and equip¬ 
ping, which will somewhat augment that description 
of force. 

Money, . In the Beigic Provinces the Frcncli decimal sys- 
Wiights, tem of weights and measures has been introduced, 
mrci^**** reluctantly adopted, except in the com- 

' * mercial cities. In the villages and small towns the 
weights and measures are very various, differing in 
almost each of them, but the decimol reckoning of 
money much more extensively prevails. In the 
Dutch Provinces accounts are kept in gilders, stivers, 
and pflennlngers. The gilder -is fiAy-five kreutzers,. 
or twelve Saxon groschen. The gold coins are, 
ruyders, value fourteen Borins Bhenuh, and ducats, 
live florins five stivers. .Coins have recently been 
made of one, two, and three guildcra, and of half and 
quarter guilders, which has been done to facilitate 
the decimal arithmetic in current transactions. Mints 
for coining these pieces are established both in Am- 
iiterdam and Brussels. The old silver coins still 
.. flioi^t commonly current are. ducatoons, three florins 
threewtivers, rix-doliars, two florins ten stivers, and 
lowenthalars, forty-two stivers. The common weight 
of commerce is the shipspound of three hundred 
weight. The tonnage of sliips is estimated by lasts, 

• « 


consisting of two tons, andr the ton is a space so large Netherland. 
as to contain as much sea-water as weighs 3000 „ H 
pounds; thus a ship of 200 tons is of such capacity 
as to hold, when filled with sea-water, 400,000 pouniis 
weight. 

Sec Metelenkamp, de toestand vaa Nederlande; 

Van dcr Palm, Gesehieden redekunstig Gederkscr^fl, 
van Neederlands Uerstelling; Abmandc Royal des 
Pait-bas pour Pan 1819 < Hamleh-Getchicie van 
Ftandern und Brabant, Von A.. F. W. Crome; An- 


leilune zur kentnist der Belgitcheti Landvdrthshqfl, 

Von J. N. Sehwerz; Radchfle's Report on the Agri- 
cubure of Eastern and Western Flanders s Aobfi 
Mann’s Communications to the Board of Agriculture , 

Jacob’s Vim of Get many and Holland, I8g0. 

(ww.)' 

NORFOLK, an English maritime''Shiinty, bound- Boundarirs. 
ed on the northern and north-eastern sides by the Extent, huU 
German Ocean; on the south and south-east byl^‘vUion.. 
the county of Suffolk ; and on the west by the coun¬ 
ties of Lincoln and Cambridge. The shape is near¬ 
ly that of an ellipsis bounded by a convex line, a lit¬ 
tle ind:.>nted on the western extremity. Its greatest 
length is fifty-nine ihiles, and its greatest breadth 
thirty-eight. Its square contents, os calculated by 
the late Arthur Young, amounts to 1830 square 
miles, or 1,171,000 acres. . It is divided into thirty- 
three hundreds, and contains 1 city, 30 market 
towns, and 722 parishes. 

At:cording to the enumeration of 1811, the nuoi'Popnlaiiuii. 
her of houses was 52,807 ; that of families 62,81.5. 

The families employed in agriculture were 31,4.54; 
those employed in trade and manufactures 23,082 ; 
and 8279 were engaged in other occupations. The 
inhabitants were 291,999, of whom 138,099 were 
males, and 153,910 females. ^ In the preceding year 
the baptisms of males were 4741, of females 4671 : 
the burials of moles were 2800, of females 2920; 
the marriages were 2364. 

The surface of this county presents less variety ,|„ 
than any other in England. It is generally a level I'unntry. 
plain, with few undulations, and no bold or abrupt 
elevations. With the exception of some recently 
planted districts arouatl the seats of noiileinen and 
gentlemen, the woody parts of the county arc very 
inconsiderable, and there is generally a great scuVeity 
of the more umbrageous trees. The streams Jiavc 
almost all a languid aud sombre appearance. Though, 
to the traveller of taste, the sameness and uniformity 
is wearisome, yet to him who directs his4itiention to 
the wealth and comforts of the districts tlirough 
which he journeys, few countries can be more pleas¬ 
ing. The number and substantial appearance of the 
flirm-houses, and even the cottages, the condition of 
the roads hnd fences, and the high cultivation of the 
fields, are marks of rural prosperAy that are no 
where more striking.' Some few portions on the 
eastern side of the qounty Imm exceptions to this 
general description, but they are inconsiderable wljen 
compared with tlie whole. * * 

From its exposure to the North Sky, the winters ciimatc and 
in Norfolk are usually severely cold, anj the powers Boil, 
of vegetation are retarded to a later period of the 
year than in the western counties. 1(1 the Kindred 
of Marshland the climate is not only cold, but damp, 
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N'orfoUc. and tbe inhabitants are subject to iotcrmittiog fevers, 
which commonly attack all strangers 'who come to 
reside in that district. The soil or Norfolk is gene¬ 
rally a light sand, or sandy loam, for though a part 
of the* fens are within this county, and tbe distjrict of 
Marshland consists of ooze formed by deposition 
from the tea, as well as a narrow tract of land on the 
banks of the river Waveney, yet these form but 
trifling exceptions to the general character of the 
soil of the-county. Mr Arthur Young, in his 
Agricultural Survey/ of Norfolk, has made the at» 
tempt to classify the soils, and estimate their quanti¬ 
ties, The difficulty of'doing this with accuracy mutt 
be acknowledged by every one who considers the 
nice gradations which soils discover, and how various 
a.'e their mod^^tlons. We give this estimate rather 
as an approximation to, than as absolute exactness: 


Soilh' 

Light sand. 
Good sand. 
Marshland clay, 
Various loams, - 
Rich loams, 
Peat, • 


Square Miles. 

2aO 
420 
60 
, 900 

J48 
82 


Acres. 
140,800 ■ 
368,000' 
38,400 
576,000 
94,720 
53,480 


\giitultiuc. As the land of Norfolk, from the representation hf re 
given, appears to be iar from being n.-ituraily of a fer- 
tilt description, the great amount of its productions 
must be attributed to the excellent system of agri¬ 
culture which has been here introduced and extended,' 
and wliicli, tliough scarcely calculated for most of 
the other districts of our Island, is admirably adapt¬ 
ed for tiffi soil and climate where it is pursued. 
The foundation on which the whole system of its 
.agriculture is built is the cultivation of turnips. 
These light soils arc cpsily brought into a fine 
tilth, by repeated plougbings and harrowings, and 
their produce maintains so large a portion of live 
stock, that their manure, when chrefully preserved and 
properly distributed, enriches the soil at every succes¬ 
sive course more than it is impoverished by the crops 
of corn that arc grown upon it. TIte land is thus m a 
constantly progressive state of improvement. 'I'he soil 
being so light, no deep ploughing is required, but such 
u repetition of moving it as wifi be sufficient to de¬ 
stroy the surface weeds, and to pulverize it eflectu- 
ally. This is easily effected hy well constructed 
light plouglts, drawn by two horses, wlio are guided 
by reins in the hands of the man who directs the 
plough. In many instances a four course system of 
rotation is followed, consisting of turnips, barley, ar-* 
tiflcial grasses, and wheat. In some instances the 
artiflcial grasses are left two years, and then, after , 
three or four plougbings, tbe wheat is sown. A very 
common rotatioib provincially termed the six course 
shift, is wheat, barley (with or without clover), tur¬ 
nips, ■barley or oats, clover mown for hay, clover fed, 
and then wheat again. Both these systems, with the 
varieties of each, arc founded on the principle that 
as much land shall be cultivated with green crops, 
which furnish sustenance for cattle, and thereby pro¬ 
duce nn|iire, as is destined to the growth of corn. 
The 8y«^ of drill-husbandry is carried' to a great 
extent, and the practice of planting or dibbling grain 


of all kinds has been of Ute years very much and 
beneficially increased. By perseverance in their cx^ 
eclient plans, many extensive portions of this county, 
ftpecialiy in the north-eastern part*of it, which were 
a few years ago deemed incapable of producing a 
wheat crop, now yield abundant harvests of,Shat 
grain. Oats are but a small object of cultivutioo, 
but barley is deemed .the most appropriate grain to 
the soil and climate, and is conscquentlymowcd to 
the greatest extent, occupying nearly one-fourth 
tiie arable land of tlie county. The increase of 
grain varies very considerably. On the heavy soils 
of Marshland and Flegg the produce of wheat is fre- 
que.ntly six quarters, and of oattf ten quarters to the 
acre; but as these districts form but a smaR propor¬ 
tion of the whole, tbe average quantity of wheat in 
the county is about three quarters to the acre, and 
of barley four quarters. In no part of tbe kingdom ' 
have the various mechanical inventions for faciiitat- 
ing agricultural labour been so generally diflused as 
in Norfolk, and the implements used there may well 
serve as models for the other counties. Besides the 
common grains, wheat, barley, oats, pease, and beans, 
this county yields rousurd, saffron, flax, and hemp, 
but none of them in such quantities as to merit espe¬ 
cial notice. 

■ The live stock of this county possess few peculiar- f.Ive Stmk. 
ly discriminative features. The horses, crossed by 
the breed of Suffolk, arc bony, active, and hardy, 
and well adopted for husbandry or the road, and are 
almost universally used for agricultural labour, to the 
exclusion of oxen. The native cows were a small 
breed, not unlike those of Alderney and Guernsey, 
but have been improved by a mixture with the cows 
of tile richer adjoining counties. The greater part 
of the cattle fattened in Norfolk are bought from the 
Scotch drovers, who bring them to the fairs about 
Michaelmas. They are fed on the banks of the rivers 
on the natural grass, or on the arable farms on tur¬ 
nips, till they become fit for slaughter. The number 
of Scotch cattle annually bought by the Norfolk far¬ 
mers is estimated to vary from l.'>,000 to 30,0UU. I'he 
original sheep of Norfolk were a hardy race, with 
horns, black feet, and black noses, the fleece yield¬ 
ing about two pounds of wool of third rate fineness, 
and the quarters weighing, when fattened, about 
eighteen pounds. 'I'liey were well calculated for the 
land when it was less highly cultivated tlian at pre¬ 
sent, as they were good travellers, and eat the herb¬ 
age very close; but as the improved systems, of hus¬ 
bandry have been extended, this native breed- has 
sometimes been crossed by others, and in many in¬ 
stances has given place to the ^outh Down sheep. 

The increase of arable farms has diminished the dai¬ 
ries, Bnd*consequently the pigs which were reared 
from them, and the practice of fattening hogs for ba¬ 
con is scarcely knonilb' 

The poultry of Norfolk has been long celebrated, Poultry ^nil 
and vast quantities of it are conveyed to the London 
markets. The turkeys are most highly prized from 
their superior delicacy of flavour. The dry nature 
of the soil is deemed peculiarly favourable to the 
rearing of these birds, and the numbers that are sent 
from it to other districts amount to hundreds of thou¬ 
sands, No part of England is so abundantly stock- 



72 NO. II 

•.swfolk. t(l vvitli game, especially pheasants and partridges, 
as Nurfolh. They are sedulously preserved by the 
luudlonls, and geut:riilly reserved in tlic leases, so 
that they have obtained the character of property, 
and are e>iumioniy respected us such by adjoining 
proprietors of est.itt’s. Great numbers of rabbits arc 
bred on exioiisivc warrens in many parts of tlie coun¬ 
ty, both fur the sukc of the flesh and the wool. 

Manui;ir. Norfolk has-been long and still continues on cx- 
tensive raaiiufactui'ing county. The r'lemings first 
settled here as early as llj.'tti, and made woollen 
goods at the village of VVorstead, from whence the 
uamoofthut plneo was applied 4o the thread made 
of the longer UiiicfC of wool. Under the persecu¬ 
tions of the Duke of Alva, in Flanders, many more 
natives of th.it country found refuge in and near 
Norwich, The fabrics have indeed successively 
changed with the change of fashions, and the fluctu- 
ations of markets, but manufactures liavc been con- 
tinued tiirough many vieissitude.s, to the present 
time. The chief goods now manufactured are 
bonib.iKccns, camblets for the markets of China, and 
shawls of various and elegant kinds, principally for 
home eamsumption. Tiiis last article, introduced 
when the demand for .stufis from Spain ceased, has 
been highly buneficini to the city of Norwich and 
its vicinity. The introduction of machinery in the 
northern counties Imd destroyed the habit of spin¬ 
ning, which, a few years ago, universally prevailed 
among all the fcin.iles of the peasants' families in this 
and the adjoining counties- Jlcsides tlie manufac¬ 
tories of Norwich and Us vicinity, in Diss, and some 
other parts of thecounty, some inferior kinds of bone 
taco are made, but iho ((uantity produced is slowly 
and gradually diminishing. 

( wmiicrcc. Scarcely any of the goods manufactured in this 
county arc sent to foreign markets directly; those 
destined for distant countries being almost wholly 
exported frotii London. The commerce is not¬ 
withstanding very extensive from the two ports of 
Varmoutli and Lynn. Yarmouth, in regard to the 
number of Its sliips, is the eighth port in tho king¬ 
dom, h-avtiig more than :}00 registered vessels. It 
is well situated for trade, and has one of the finest 
quays in Furopc; but the deptti of water is not 
cufliciont fur ships of great draft, and tho bar at the 
mouth of ilio hiubour is a serious impcdinicnt. The 
great support of the shipping of Yarmouth is tlie 
hcrritig-lMit-ry. 'fliese li^ are caught by tiic Yar¬ 
mouth men, in June and July, on tho shores, and in 
the lochs of Scotland, and at a later period on their 
own coasts. They are first cleaned, and then slight- * 
ly salted ; after which they are hung up in large ap¬ 
propriate houses, where, by tho application of the 
smi>k<> of wood fires, the preparation of cuflng them 
is completed, 'fhis fishery ^ually yields from 
80,()00 to lo0,()00 barrels of rll herrings, each bar¬ 
rel containing lUOO fish. This branch of industry, 
bt’siiks the oniployinent of the scanion, gives occu¬ 
pation to several Ibuusand artificers of various kinds. 
Jlcsides this fishery, tho exports of Yurmoiith ns well 
as Lynn, and the smaller ports of Wells, IMackticy, 
llurniiani,/and CUy, afford great employment to 
shipping by the surplus <[uantity of corn which the 
county produces and sends to London and other 
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ports. Tlie inqiorls at these towns consist of tim- Norfi.)!:. 
ber, hemp, wine, spirits, and foreign fruit, which, 
by means of tho navigable rivers, arc forwarded to 
the interior adjoining counties. . 

The rivers arc sufficiently easy of navigation to Inunor 
render canals unnecessary, and there are conse-^'‘'"'W'’'®‘'- 
qucntly none in the county, though some have been 
coinincnced, and, after ianguishiiig sonic time, have 
been ithaiuloncd without bciog completed- The 
Great Ouse is a navigable river, which rises in 
Northamptonshire, enters this county at Downbam, 
and empties itself into the sea near Lynn. It has a 
great rise of tide; is navigable for barges twenty- 
four miles from its mouth, and for boats as far as 
lledibrd; thus affording water commimication with 
seven of the midland counties. I'he Little Ou^ 
rises in the southern part of this county; at Thet- 
ford it receives the small river Thet, and from 
thence is navigable to its junciion with the Great 
Ouac, on the borders ol (knnbridgcsiiire. 'J'he 
Wuvoncy rises within nine or ten feet of the source 
of the Little Ouse, and takes a directly opposite 
course. Ith.ssmaiiy siiiuusities, as its name denotes, 
becomes navigable at Bungay, receives the Yure .it 
Burgh, and eninties itself into the sea at Yarmouth. 

The Bure rises near /Vyishani, and, after joining the 
Tborie, nc.ir North Waltliaiii, becomes navigable i‘>r 
boats. It fails into the Yarc previous to its meeting 
the sea. The Yare rises near Attlcburgh, becotkes 
navigable at Norwich, and, after receiving the wa¬ 
ters of the Tuss and the Wensum, merges in tho \Vu- 
veney, Tlic Nar rises near Litcham, Ima a short 
course to the sea at Lynd, from whence it is navi¬ 
gable upwards to Narborough, a distanc^of fifteen 
miles. 

Tlie whole of the county is within the dlopcsc of IVlitusl 
Norwich; the bishop of wijicb see has his palace and^na*^- 
Cathedral in tlic city. The titles derived from the 
county are Duke.to the family of Howard; Furl ol' 

Norwich to the Scotch Duke of Gordon, and of 
Yarmouth to, the Martuiis of Hertford, Marquis and 
Viscount Townsend; Viscount Thetford to the Duke 
ofGrafton; Barons Walsingham, Calthorpe, Woodc- 
house, Hobart, Walpole, and Nelson. Norfolk sends 
twelve members to the House of Commons, vis. two 
for the county, and two each for Norwich, Yar¬ 
mouth, Lynn, Tliotford, and Castle-Rising. 

This county contains few-Roman antiquities, but Aatiiiumu, 
some of Saxoii date oro to be seen in the cathedral, 
tho episcopal palace, the gales of Yarmouth and 
Lynn, and in several piles of ruins of ecclesiastical 
' edifices, and in some of the parish churches. Among 
many distinguished, natives of this county, the most 
celebrated have been Queen Anne Boleyn, Dr Sa¬ 
muel Clarke, Sir Edward Coke, Archbishops Her¬ 
ring and Parker, Lord Nelson, Rioliard Porson, .Sir 
Robert Walpole, and the Right Honourable William 
Windham. ’■ 

In so large a county many seats of noblemen and 
gentlemen arc naturally expected to be found. It 
would far exceed the limits which the nature of this 
work admits to enumerate One half of them, but the 
most remaikabic are tho following :* M 

Bickliog, Lord Suffieidt Binley'Hali, Earlof Kose- 
bory; Bracon Ash, T. F. Berncy, Esq.; Bucken- 
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NuribiU hairi House, Lord Petre; Coatcstcy Hall, Sir Wm. 
, |l Jcmingham; Fclbrigg, Captain Lukin; Harling, Sir 
.John Sebright; Hethel Hall, Sir Thomas Ikevor; 
Hillington Park, Sir Martin Folkes; Houghton Hall, 
Wauon Taylor, Esq.; Intwood Hall, Earl of Buck¬ 
inghamshire; Gunton, Lord Suflield; Kimberley Hall, 
Lord Woodchouac; Kirby Redon, Sir John Berncy; 
Melton Constable, Sir J. H. Astley; Quiddenham, 
Earl of Albemarle; Rainham Hall, Marquis of Town¬ 
send : Wareham, Sir M. B. Folkes; WoKbrton Hall, 
Earl of Orford; Oxburgh Hall, Sir Richard Bodding* 
field. 

The towns whose population exceeds 1500 inha- 
bitanu are the following: 



Houses. 

Inlisbitants. 

Norwich, 

S-ISl 

37.25.6 

Lynn, 

2318 

10,259 

Wells, 

603 

2,683 

Tliotford, 

528 

2,450 

North Walsham, 

447 

2,035 

Aylsham, 

362 

1,760 

Yarmouth, 

3576 

17,977 

East Dereham, 

551. 

2,888 

Diss, 

.3.52 

2,590 

SwalTiiam, 

485 

2,.350 

Market Downham, 

383 

1,771 

Harlestonc, 

278 

1,516 


See A. Young's and Kent’s General View of the 
Agriculhire of Norfolk; Topographical Ilhlorij of 
Norfolk; The Norfiilk Tour, 1808; Booth's History 
of Norwich ; Gough’s Topography ; Richards's His~ 
flit 0 of Lunu : Brayley and liritton’s Deanlirs of Eng- 
laiul, Vol. II. (w. w.) 

NORTHAMPTONSHIRE, an iuhind county of 
England, nearly iu the centre of the kingdom. It 
is of on irregular and very extended figure, being 
about 67 miles in length. In tho widest part it is SO 
miles, and in the narrowest not more than eight in 
breadth. Its contents are 965 square miles, or 
()17,600 acres. The land is thus appropriated; 
about 290,000 acres are in arable cultivation, 
335,000 acres are in pasture, and about 86,000 arc 
uncultivated, or occupied as forests and woodlands. 
It contains one city, eleven market towns, 301 parish¬ 
es, and is divided into 1901 liberties. 

Populaiioti. yejj 1811, the county was returned as con¬ 

taining 38,957 houses, with 30,860 families, and 
I'll,353 inhabitants. 'I'hc families employed in agri¬ 
culture were 15,235, those engaged in trade and 
manufactures were 13,100, and those of other de¬ 
scriptions 3525. Of the inhabitants, the males were 
68,379, and the females 73,074'. In the preceding 
year, the baptisms of males were 1973, of females 
1896; the burials were of males 1276, and of females 
1333, the marriages were 1090. 

BouncUrien. From its oblong shape, lying obliquely across the 
middle of the kingdom, Northamptonshire comes in 
contact with, and is bounded by, a greater number 
of other counties than any other division of Eng¬ 
land. Proceeding from the north, on its western 
side, it touches upon Lincolnshire, Rutlandshire, 
Leicestershire, Warwickshire, and Oxfordshire; and 
on its asastern side, it is bounded by Buckingham¬ 
shire, Bedfordshire, Huntingdonshire, and Cara- 

VOt. VI. PART I, 


bridgeshire. The whole of the county is within the Nortbsmp. 
diocese of Peterborough, with the exception of three 
parishes that are under the see of Lincoln. si^»^*w 

It is generally a pleasant country, with such un- Faoe of tho 
duktlions as give an agreeable variety; but, owing to Country, 
the numerous inclosurcs, the prospects arc not in 
general extensive, except upon the summits of the 
higher hills. The centre of the county is a level 
elevation, from which tho rivers have their rise, and 
descending in opposite directions, take a course both 
to tho German Ocean and the English Channel. 

The agriculture of this county partakes so much Agrieuhuic. 
of the nature of the several counties that border it as 
to be almost as various, and no^ to merit any parti¬ 
cular description. The most important rural pursuit 
is the grazing of cattle, for wliich the excellent pas¬ 
tures are admirably adapted. These, when fattened, 
arc sent in weekly droves to the market of Smicii- 
field for tho supply of the metropolis, where they are 
highly esteemed. The arable land produces excel¬ 
lent wheat, beans, and oats; but the soil in general 
is not well calculated to roisc good barley. The ar¬ 
tificial grasses, clover, trefoil, sanfoin, and rye-grass, 
are very extensively cultivated, and, aided by tur¬ 
nips, form important articles of food for the flocks 
and herds. 

.Within this county arc several large forests be- Foren,. 
longing to the Crown, with two chaccs, over which 
the King has certain rights. The largest of these 
is the Forest of Rockingham, in the northern part 
of the county; it extends over 11,000 acres. The 
land, in many instances, belongs to individuals; 
but the royal deer have, under certain restrictions, 
the range over the whole. Whittlewood Forest con- 
taips about 5000 acres. It is stocked with about 
1000 deer; a proportion of which, according to an¬ 
cient prescription, are killed annually fur the royal 
household and for the great officers of Uic Govern¬ 
ment, who receive them as a matter of right, attach¬ 
ed to tlkcir appointments. This forest contains much 
excellent naval timber, which is reserved for the ii$c 
of the Government; but, from the reports of the 
commissioners, appears to be very negligently pre¬ 
served, and very injudiciously managed. Salcey'Fo- 
rest is about 1850 acres. 'This tract was formerly 
covered with most valuable ship timber, but has Air- 
nished for the navy but a very small proportion of 
what it is capable of The mixture of opposite in¬ 
terests in this kind of property diminishes its produc¬ 
tiveness to all the parties interested in it. The un¬ 
derwood docs not belong to the Crown. ’Tkc in¬ 
dividuals who own it cut it down every twenty-one 
years. Daring the following.nine years it is inclosed, 
and for the remaining twelve is open for the deer to 
feed on the land. The Crown enjoys only this right 
of posture and the timber trees. 'The pasture does 
not belong exclusively to it, for many of the sur¬ 
rounding parishes possess also a right to turn their 
cattle into the forests, under, ancient grants and pre¬ 
scriptions, and with limitations, of a complex nature, 
which are productive of perpetual dissensions and li¬ 
tigations. The rangership of these forests is heredi¬ 
tary in tlic Dukes of Grafton, who have, during ihc 
last century, derived from it a very large inconje, 
whilst the revenue to the Crown has been very triC- 
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ling; scarcely amounting to l». iOO per annum on an 
average of tlie last hundred years. 

The only navigablo river in this county is the 
Men or Nine. It rises in the western part, flows 
across, and then runs north, till it niters hy Lin> 


colnshirc into the (ivrniaii Ocean. The Welland 
rises in the county, soon i'onn.s the boundary be¬ 
tween it and Lcicesteii'lnre and Kutlandsliire, and 
pnly becomes navigable atler entering Lincolnshire 
at Stumibrd. The other rivers, tlie Ouse, the 
Avon, the Learn, and the Olmnvcll, though they 
have their sources in Northamptonshire, are but in¬ 
considerable rivulets till they enter the contiguous 
counties. The benefits of inter nal navigation have 
been very freely bestowed here by tiic canals, which 
afi'urd great facilities to intercourse. The Oxford 
Canal connects it with tluit city. Tlie Oruud June* 
tion Canal, coininunicatiiig on one hand with Lon¬ 
don, and on the other with Liverpool and Manches¬ 
ter, pns.ses through the county. The Grand Union 
Canal connects it with Leicester. 'I'hus the heavy 
products, especially coals, are brought to every part 
on very moderate terms. 

Antiquities. The remains of Roman and Saxon antiquities arc 
very numerous. Among the former, the Watling 
Street Road, the Ermine Struct Road, tlic camps of 
Arbury, of the llorouglis, and of Rainsbury, and the 
tcsselatcd pavements at Cotlci'otock, at Stanwiek, and 
at Woodford Field, have engaged the attention of 
Sfukcly and other eminent antiquarians. As there 
were more than sixty monasteries and other religious 
houses at the period of the Reformation, w lioso traces 
may now be seen, they, with the baronial castles, 
present a wide field for tlie researches of the lovers 
of antiquity: but tho bare enumeration of tlittoi 
would be incompatible with the limits of this work. 

Manufiir- Tlic manufactures of this county arc chiefly of a 

lures. domestic nature, and carried on in the dwellings of 
the workmen. Roots and shoes are made for foreign 
markets, and, in war, for the supply of the army. 
Roth tine thread and silk lace are made, and afford 
employment to the females, who are taught tlio art 
in schools for that purpose, and attain great perfec¬ 
tion. The principal places.for collecting the lace 
are Northampton and Wellingborough. A large 
quantity of horse w:bips were made at Daventry, 
and though diminished in some degree, the trade is 
still continued there. 

Titles, &c. The titles derived from this county are Duke of 
GraAon ; Marquis of Northampton; Earls of Peter¬ 
borough, Fitzwiliiam, Spencer, and Harrington; Vis¬ 
count Sackville: Uarons Braybrookc and Liiford; 
and 03 second titles, Riuron Burieigli to the Marquis 
of Exeter, Viscount Milton to Earl Fitzwiliiam, Vis¬ 
count Rrackley to the Earl of Bridgewater, and Ba¬ 
ron Finch to the Earl of W’inchelsea. Thoniombeni 
returned to the House of Conunons are nine, viz. 
two for the county, two each for Northampton, Pe¬ 
terborough, and Rrackley, and one for Ilighaoi Fer- 
rers. 

4 ' The most celebrated natives of Northamptonshire 

have been, Robert Browne, founder of the sect of 
independente; Mrs Chapone; John Dryden the 
poet; Fletcher the dramatist; Fuller the historian 
and divine; Harrington, author of the Oceana; Her- 


vey, author of Meditations and other works; Knslles 'Notthun 
the liistorian of the Turks; Dr William Paley; 

Bishop W'ilkins, and Thomas WooUton. Nolthur 

The catalogue of all the noblemen and gentle- brrland 
men's seats in this county would extend to a long 
list, and wo, therefore, can only notice the most re¬ 
markable of thcni. 

Castle Ashby, Marquis of Northampton; Ald- 
winckle. Lady Liiford; Altliorpc, Earl Spencer; Ape- 
tliorpe, EAl of Westmoreland; Brinworth, Walter 
Strickland, Esq.; Burleigii, Marquis of Exeter; Ca¬ 
nons Ashby, Sir J. E. Dryden; Cottesbrokc, Sir James 
I.anliam ; Courtcen Hall, Sir William W'uke; Dean, 

Earl of Cardigan; Drayton, Duke of Dorset; Easton 
Neston, Earl Pomfret; Keton, Samuel Isicd, Esq.; 

Fawfcley Park, Sir Charles Knigliticy; pinedon Hall, 

Sir William DoJhcn; Horton, f^ir Robert Gunning f 
Kirby, George Finch Hutton, E>q.; Lamport, Sir 
Justinian Isliuni; Liiford, Lord Liiford; Martin '.3 
Thorpe, Earl of Denbigh; Milton Abbey, Earl 
Fitzwiliiam; Kockinghaiii Castle. Lord Sondes; 

Salcey Forest, Karl Euston ^ Wakefield Lawn, Duke 
of Gr ,fton ; Walgiuve, Sir .James Langliam; Whit- 
tlcbury, Lord Soulljaiiipton. 

The towns whose population exceeds lUOO are 
tho following:— 


Northampton, 
Peterborough (city), 

Houses. 

KiOO 

lohiibitnots. 

8i27 


3674 

Wellingborough, 

71G 

3999 

Kettering, 

7S2 

3242 

Davcnliy, 

ssu 

2758 

Towcester, 

479 

2245 

Oundic, 

377 

183.3 

Long Buckliy, 

368 

1631 

Brack ley, 

2y3 

LOSO 

Rothwcll, 

330 

J4;U 

Sliddleton Cheney, 

24G 

1172 

Raunds, 

211 

1101 

Wellbrd, 

195 

1024 

King’s Sutton, 

229 

1020 

King’s Tliorpe, 

229 

1009 


See Pitt’s General Viem of the Agriculture, &c. of 
Northamptonshire; Morton’s Kaltiral lluiurp 
Northamptonshire; WhaJley’s Hislortf and Antiqui¬ 
ties of Northamptonshire ; Brayley and Britton’s 
Beauties of England and IVules, VoJ. II. 

(w. w.) 

NORTHUMBERLAND, an extensive county in linniKjaTics, 
England, situated on its northern extremity, on the 
borders of Scotland, from whicli it is separated part-*" l^**®*- 
ly by the river Tweed, which, during the latter part 
of its course, flows between this county and Ber¬ 
wickshire, and partly by a line supposed to be drawn 
over the mountainous region on the west and north¬ 
west, where it meets with Roxburghshire. The 
other boundaries are the German Ocean on the east, 

Durham on the south, Cumberland on the west, and 
on the north two small districts called Norhamshire 
and Islandshirc, which, though belonging by their 
situation to Northumberland, form a part of the 
county of Durham, along with another tract, called 
Bedlingtonshirc, on the south-east. But in a gene¬ 
ral description, it is unnecessary to attend to these 
12 
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Northum* distinction*! TIic ’J'lvi'cd may, tijcreforo, be con- 
bi'rland* sidcrcd as tbc northern boundary - of tlie county, 
'-'^•^^and, in this case, it will include the towns of Ber¬ 
wick and IMorham. Lindiiiarne, or Holy Island, on 
the north-east coast, which, in like nmiiuer, belongs 
to Durham, is situated about two miles, from the 
mainland, opposite the mouth of the brook Lindts, 
and accessible to all kinds of conveyance at low wa¬ 
ter. Though about nine miles in circuit, it contains 
little moro than 1000 acres, half of which is sand¬ 
banks. These several portions may extend to some¬ 
thing more than 100 square miles, or about one- 
twentieth part of the whole. In this view, North¬ 
umberland is situated between 51° 51' and 55° 
48' north latitude, and between 1° and 2*' 27 ' 
w'est longitude from London. Its greatest extent 
Yrom .north to south is 64 miles, and from cast to 
west, it varies from about 46 miles, which is its 
usual breadth between the river Tyne on the south 
and the Coquet on the north, till it terminates at 
Berwick, on the north, in a breadth of oii|^ five or 
six miles. According to the authors of the AgricuU 
tural Ueport, the extent of the whole is 198 O square 
miles, or 1,267,‘200 acres, of which nearly two-iliirds 
may be fit for cultivation. 

nivisions. '* divided into six wards, namely, Tindalc, Co- 
quetdalc, Glendale, Bamborougb, Moqicth, and Cas% 
tie, the first three comprising the western and 
mountainous district, and the latter three the coast 
lands on the cast. I'hcsc last, though extending 
over only one-fourth of the county, are hy tiir the 
most wealthy and populous, owing chieily to llie 
great coaUworka in Castle ward, near the town of 
Newcastle, and along the banks of the 'lyiie. It 
contains five deanries and seventy.three parishes, all 
of which arc in the archdeaconry of Northumber¬ 
land and diocese of Durbuiu. 

Siirfscc. western side of this county is mountainous, 

from the boundary with Durham on the south, ul* 
most to the valley of the Tweed on the north; but 
this extensive tract, comprising more than a third of 
the whole area, is not all of the same character; the 
northern, or Cheviot hills, extending to about <)0,000 
acres, being mostly all green nearly to their summits, 
enclosing many narrow but fertile glens, and afibrd- 
ing excellent pastures for the breed of-sheep, to 
which they have given their name: while those to 
the west and south are, in general, open, solitary 
wastes, covered with heath, and of very little value. 
On the coast, from the mouth of the Tyne to that 
of the Tweed, and also on the north, for its whole 
breadth from Bclford to Mindrum, the country is, 
with few exceptions, level and rich, with a soil, in 
some places, a strong clay, and in odiers a dry loam; 
but almost every where very productive, under the 
enlightened system of cultivation which prevails so 
generally tlirougheut Northumberland. 

jj- The principal rivers are the Tyne, Blylh, Wans- 

bcck. Coquet, Ain, and Tweed, all of which fall in¬ 
to the sea, carrying with them the tribute of many 
smaller stream*. The Till, which empties itself in¬ 
to the' Tweed, is also a considerable rivulet, llic 
Tyne and Tweed are by far the most important, the 
tide flowing up the former sixteen miles, and up the . 
latter eight or ten miles, while the navigation of the 


jS U ' H 75 

other rivers is confined-to a small distance from their Northum. 
mouths. Both of these have been long celebrated 
for their salmon-fisheries, which yield great rents, 
and ufi'ord a valuable tirticlc of trade with London, 
to whieli the fish are sent packed in pounded ice, 
by which means they arc prchcnted in the market in 
nearly as fiesh a state as if they bad been newly 
taken from the water. 

Northumberland lias been long distinguished forcoal Sue, 
its subterraneous treasures, the main source of its ’ 
wealth and population. Of these, coal, which 
abounds in most parts of it, is by far the most im¬ 
portant. It is of the best quality in Idic south-east 
quarter, on tlie banks of the Tyne, from whence 
those vast quantities are exported which sup]>ly tlie 
great consumption of the metropolis, as well as the 
coasting and foreign trade. In some years, the ex¬ 
port from the port of Newcastle has amounted to 
uptrard* of 60U,(XX} chaldrons of 53 cwt. each ; and 
probiibly as much more has been sent from Sunder¬ 
land and consumed in Nortliumbcrland and Dur¬ 
ham,—-the same coal field extending across the Tyne 
to the latter county. This coal is all of the kind 
called " caking coal,” which melts and runs together 
in the fire, and, when of the best quality, leaves very 
few ashes. Calculations have been made as to the 
extent of this tract, the quantity which it may con¬ 
tain, and the period when it must be exhausted; 
but oil this last point there is a great difil-rence of 
opinion, some estimating that the supplies must cease 
in 500 years, some not in less than 800, while by 
others it is held to be almost incxliausliblc. Of the 
coal found in' Bainborough, Islundshire, and Glen¬ 
dale ward, the scams are, in general, thin, and tbc 
quality inferior, not caking or burning to a cinder, 
but yielding a great quantity of asiies. This is used 
only fur homo consumption and fur burning lime¬ 
stone; for the latter purpose it is well adapted; and* 
througli all this district, coal and lime are generally 
found togother. The south-east quarter, wiiich is 
so rich in coal, is destitute of limestone. Lead-ore 
abounds in the mountains on the south-west,, parti¬ 
cularly towards the head of that briuich of South 
Tyne called Allendale, nhere it has long been 
wrought to a considerable extent. Iron-ore is found 
in many ports; stone marl near Tweedside, shell 
marl in Glendale ward, and various sorts of sand¬ 
stone, or freestone, arc got in almost every quarter, 
some of it afibrding tolerable slates for roofing, and 
flag* for floors. Excellent grindstones arc raised in 
those sandstone quarries, of which a greaf mjny arc 
exported from Camus and Warkwortb. 

The agriculture of Northumberland is an object AKricultuiv. 
only second in interest and importance to its coal- 
works. Almost all those brandies of rural economy, 
for one or more of which other districts are celebrat¬ 
ed, may here be found combined into one system, 
and conducted upon the same farms. One finds here 
tbc Leicester sheep and the short-horned cattle of 
Durham and Yorkshire, both in great perfection; 
tbc turnips of Norfolk cultivated upon the drill sys¬ 
tem of Scotland; the well dressed fallows of East 
Lothian and Berwickshire; and that regular alterna¬ 
tion of tillage and grazing wliidi is, of all other 
courses of cropping, the one best adapted to sustain 
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Niirtliuiu- and improve the productivoucsu of the soil. These 
iicrlanil remarks apply ii> ao t"<pecial manner to tlin northern 
>jj,„i^L,„n,.part of the county, where the farms are in f-cneral 
shire. large, and thy occnpieis men of education and liheral 
acquirements. This ijuartcr has been long distin¬ 
guished as a school of agriculture to which pupils 
are sent, some of them geiitlenu’ii of foitunc, from 
various parts a character for whicli it is eminently 
indebted, as well as for other distinctions, to the late 
Messrs Cullcy, who were among the must extensive 
and successful farmers in the kingdom. The com¬ 
mon period of leases, at least in the northern district, 
is 21 years, though many aic sliorter, aud on a few 
estates no lta«es arc graiitdl. In 179-'> the rental 
was stated, conjccturally, at L. 60 o,()U 0 , in I80‘> it 
WihU'atUc. was L-ftiejS.*;?, Ifis. lljd. ft is worthy of remark, 
that at Chilliiighani near Dclford, the seat ol the 
iJurl of Tankcrville, there is a herd of wild cattle, 


perhaps the only remains of the ancient race to be 
now found in a pure stale. An accurate description 
of them has been given in the Agriculliiral Rejyori of 
Messrs liailcy and Cullcy. 

Manufac- Northumberland is not the scat of extensive nia- 
turct. iiuiactures; its principal establishments of tin's kind 
arc derived from the co.il trade, or connected with 
it, such as ship-building, roperies, forges, &-c. On 
the Tyne there arc a great many glass-houses, which 
a few years ago paid a duty ot I-. I8(),()0() yearly; 
and Il<'xhani has been long noted I'ur its manufac¬ 
ture of g''vos. 

rrinriiHl ' principal towns are Newcastle, North Shields, 

TownM’o- Morpeth, Alnwick, Berwick, Norhara, and VVooler. 
]iiilati(>n,A;i-. Tlu* county sends two members to Parliament, and 
Newcastle, Morpeth, and Berwick, two each,—eight 
in all. Northumberland contains u great many ele¬ 
gant seats; but for these, and for its liistory and an- 
^ti(]uitics, we must refer to the Jicaiitirs of England, 

, Vol. Xll., and the works there enumerated. 

The census of 1811 gives the following returns for 
this county: 


Houses inhabited, - - • 28,2,58 

-1-uninhabited, - - - 1,12f) 

Families employed in agriculture, - lOjil-W 

—- - — trade and manufactures, l()j.51-7 

All other families. - • 10,2.01 


Total inliuhitants, - - 172,1 Cl 

Sec Bailey and Culley’s General View (i/‘the Agrt- 
fulture of Norlhumlcrland. (a-) 

NORWAY, see .Swkijen. 

Ikmn ilarict NOTTINGHAMSHIRE, an inland county of 
. 111(1 Kxtent, England; bounded on the north by Yorkshire and 
a part of Lincolnshire; bn the cast by Lincolnshire; 
on the south by I-eicestershirc; and on the west by 
Derbyshire, It is of an oval figure, with its narrow¬ 
est end towards the north. Its greatest length is 
about .00 miles, and its greatest breadth 27> Its cir¬ 
cumference is estimated to be 140 miles, and its con¬ 
tents 776 square miles, or 4116,040 acres. 

Divisions 'I'fic county is divided into six hundreds, or, as 
anil Pi^u- they are usually denominated, wapentakes; three of 
JaiioD. which are to the north, and threq 10 the south of tlic 
Trent, It contains 9 market towns, and 207 pa¬ 
rishes. Id the year 1811 the number of inhabitants 


was 162,900, in .12,298 houses. The males were NotUi^hani- 
79,057, the females 8 . 0 ,SI.']. The families were 
.'13,514, of whom 12,293 were employed in agricul- 
tore, 18,928 in trade and manulactiiics, and 2293 
l‘ull(jwed neither of these pursuits. In the year pre¬ 
ceding the cen.sus the baptisms of males were 2407 , 
ol females 2380'; the burials of males were 179 I, of 
females 1787; and the marriages were 1372. The 
towns, whose population exceeds 1500 inhabitants, 
are the following; 


Notliiigham, 

Newark, 

Mansfield, 

Worksop, 

Clreysloy, 

Radford, 

Sutton in Aslificld, 
Arnold, 

Basford, 

Southwell, 

East Retford. 
Bulwell, 

Hi.eknall-Torkard, 

Clareborougli, 


House 3. 

Inliabitsnts, 

6301 

34,253 

14.02 

7,236 

145.3 

6,816 

7.;6 

3,702 

597 

3,67.3 

72.5 

3,417 

679 

3,386 

710 

3,0‘I2 

.573 

2.910 

.557 

2,674 

469 

2,030 

560 

1,.014 

317 

1,793 

.356 

1 .. 5 .".l 


The face of the county is generally level, with J ane of ilic 
moderate undulations; and its beauties are of a mild 
descri[)tiun, soniewh.it picturesque in the vicinity 
Sherwood J'oresi, but displaying neither the striking 
fe.itures of the artjoiiiiug county of Derby' on its 
we.stnrn .side, nor the Hat insipidity' of the pl.iins of 
Lincolnshire on its eastern side. From it.s [losition 
between these two descriptions of coiintiy, and I'roiii 
its moderate cicv.ition, it enjoys a milder climate 
than either; parlakiug neither of the row air of the 
one, nor the moist atmosphere of the other. 'J'hc 
dryness of the climuto is favourable to early vegeta¬ 
tion, and ts supposed to be the cause of the seed-time 
and harvest in‘Nottinghamshire commencing at the 
same period as in the more southern counties. 

The soil of this county is very various. On the Sml ami iiu- 
borders of Derbyshire is a stripe of land with coal 
and limestone, partly in wood, but mostly under""''" 
arable culture. Parallel to it is a broader track in¬ 
cluding Sherwood Forest, whose soil is chiefly sandy 
and gravelly, which, though naturally sterile, has in 
some degree been brought into a productive state by 
the extensive cultivation of turnips, and the main¬ 
tenance of considerable flocks of sheep. The track 
which adjoins is a clayey soil, extending to the banks 
of the river Trent. It is chiefly arable land, but 
varied with woods and meadows, and highly pro¬ 
ductive of wheat, oats, beans, and, in some parts, of 
hops. The lands on the banks of the Trent arc very 
fertile, mostly devoted to pasture, on which many 
oxen are fattened, and some of the dairies are exten¬ 
sive. The arable land of this district is celebrat¬ 
ed for both the quantity and the quality of the oats 
that it produces. The beautiful Vole of Belvoir in 
the south-easternmost part of the county enjoys some 
of the best soils both for pasture and arablp hus¬ 
bandry of any part of this island. The farms arc in 
general, small, and commonly held by tenants at will; 
the cents from wiiom were generally moderate, and a. 
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'M-tiini{liain*very groat proportion of the laud is.free from the 
kliire. burden of tithes. 'I’hc spirit of agricultural iniprovc- 
ment has not proceeded so far as in many other coun> 
tics, though it has made considerable progress of late 
years. Neither the breeds of cows and sheep, nor the 
modes of cultivation, dilibr so much from those of the 
adjoining counties as to deserve any especial notice. 

Minos. There are no mines except those of coal, which 
arc exclusively con&ncd to a narrow district border¬ 
ing on Derbyshire ; these arc of good quality, very 
abundant, and, by means of internal navigation, dif¬ 
fused through the whole county. Excellent stone for 
building is raised in many parts, some of which has 
the peculiarly valuable quality of improving by expo¬ 
sure to the weather. Many parts of the county 
qbound in veins of gypsum. In the parish of Go¬ 
tham, it fe found in strata of the thickness of three 
feet. At Deaconhill, near Newark, arc large quarries 
of this substance. Although it has been mueh prais- 
lkI as a manure, llie trials of it that have been made 
in its vicinity have not been attended with such be- 
nciicial rcouKs as to induce the continued use of it 
for that purpose. 

siiLisoiKl The Forest of .Sherwood, formerly celebrated as 
the scene of the exploits of Robin Flood, whose 
deeds amused our nursery days, is mostly an open 
heathy plain, bordered with recent plantations, and 
upon which the plough has made very extensive en¬ 
croachments. 'flic boundaries of the Ibrest are ex- 
tcn.sive, it being luenty-five miles in length, and 
from seven to nine in breadth ; but a great portion of 
it is become the projierly of jirivate individuals, aud 
is enclosed in farms and parks; in the latter of which 
alone arc to be found the deer n ilh which this forest 
was once most abundantly slocked. The trees of 
most ancient dale are those now remaining on the 
estates of the Duke of Newcastle and Lord Manvers. 

MamiiAr. Nottinghamshire is, for its populati.an, one of the 

lures. greatest manufacturing counties. The frames for 
making hosiery wcrcf the discovery of a clergyman of 
this county named Lee, in the reign of Queen Eliza¬ 
beth, who, finding but little encouragement in Eng¬ 
land, repaired to Paris, and commenced his work un¬ 
der the auspices of Henry the Fourth. The murder 
of that monarch having deprived him of a patron, he 
died in France of chagrin, and the workmen returned 
home, when, after many fluctuations, the machinery 
w'as introduced in this county. The making stock¬ 
ings, caps, pantaloou-pieccs, and other similar ar¬ 
ticles, has long given employment to the great mass 
of the labouring population ; and of late years, the 
making of lacc, upon a similar principle, has been 
introduced, and created additional employment. 
Although the riotous conduct of the workmen, un¬ 
der the denomination of Luddites, has driven some 
of the largo capitalists to other parts of tlic kingdom, 
yet the hosiery business is by far the most important 
means of employment throughout the whole, county. 
The spinning of cotton-yarn, from its natural con¬ 
nection with hosiery, has been introduced, and very 
widely extended: and the establishments at Notting¬ 
ham, at Mansfield, at Newark, at Southwell, and se¬ 
veral other places, arc upon an extensive scale. 
Tiiere are also several large manufactories for spin¬ 
ning wonted yarn. Malting and brewing are carried 
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on to a considerable extent; and the beerof Nott^ng•^■'otan,!h;lm• 
llam and of Newark rivals tliat of Burton upon Trent. ^ 

There are potteries at Sutton Aslifield j starch is ^ ' 

made near Southwell; and sailcloth and candlewick 
at Retford. 

The foreign trade of this county is mostly con-Oomincnx. 
ducted by the mercantile houses of London and 
Liverpool; but some of the larger manufacturers 
export their own goods, both to the Continent of 
Europe, and tho more distant parts of the world. 

The river Trent, the fourth in magnitude of the Riven ami 
English streams, passes across the county, and ist'saals- 
navigable for barges through the whole of it; but its 
deficiencies of water and its shoals arc such great 
impediments, that a canal by the side of it, ten miles 
in length, is found of great use to the intercourse. 

The other rivers are not navigable, but are benefi¬ 
cial for the purposes of irrigation. They arc the 
Era ash, the Soar, the Maun, the Mcdcn, the '.Vol. 
len, the Worksop, the Idle, the Lene, and the Do¬ 
ver or Dare. These all discharge their waters into 
the Trent. The canals arc the Notting[iaiii, the 
Granthatn, the Idle, and tlie Chesterfield. 'J‘hc last 
of these is about forty miles in length; the others 
about ten. By means of 11)1*30 and the Trent, tlie 
, intercourse by internal nav igatioii is extended to al¬ 
most every di.strict of the county. 

I'lic titles derived from this county are. MarquisTiUc*, &i. 
of Granby; Earl of Mansfield; Viscount Newark; 
and Barons Pierrepoint and C.irringtoM. Eight mem¬ 
bers are returned from it to the House of Comtiions, 
viz. two for the county, and two each for the boroughs 
of Nottingham, Newark, and ICast Jlclford. The 
whole county is in the diocese of York. 

'J'he remains of Roman and Saxon antiquities are Antiquniei. 
numerous. Amongst tho former arc the camps at Bar. 
ton hill, at Combes farm, at Gringley, at Hcxgrave, 
and Weiiiiy bill, and a Roman villa near M.nnstield: 
among the latter arc the Castle of Newark; the . 

Abbeys of New stead, Rufibrd, aud Welbeek; the 
Piiorics of XlatloiM’yandWorksop; and the Churches 
of Bingham, Blythe, Southwell, and Baldcrtoii. 

The iimst distinguished natives of this county have Cclebnied 
been, Archbishop Cranmer, Dr Erasmus Darwin, jjir 
Martin. Forbishcr, Denzil Lord Holies, ireton, the 
son-in-law of Ciomwell, Lady Mary Wortlcy Mon¬ 
tague, I’aul Sandby, Archbisliop Seeker, Gilbert 
Wakefield, and Bisliop Warburton. 

The scats of noblemen and gentlemen of the first 
class arc as numerous as in any county of England; 
of which the most remarkable arc the following, viz. 
Annesleyllall, J. AV.Chaworlh, Esq.; BabworthHall, 

Honourable J. B. Simpson; Brniney Park, Lord Ran- 
cliffo; CliRon Grove, Sir Gervas CliRon; Clipstone 
Park, Duke of Portland; Clumber Park, Duke of 
Newcastle; Colwich Hail, John Mustars, Esq.; 

Grave, A. H. Eyre, Esq.; Ilolmc Pierrepoint, Earl 
Manvers; Hurgarton Ilall, G. D. I.. Gregory, Esq.; 

Kelham House, J. M. Sutton, Esq.; Langold, H. 

Gaily Knight, Esq.; Lenton Priory, William Stret- 
ton. Esq.; Muskhani, J. Pocklington, Esq.; New- 
stead Abbey,' late Lord Byron (lately sold to Major 
Wildman); Norwood Park, Sir Richard Sutton, Bart.; 

Osberton, F. F. Foljambc, Esq.; Ossiagton Hall, .1. 

Denison, Esq.; Rufibrd Abbey, Honourable J. L. 
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NottiuHliam-Savillc; Stanford Hall, C, V. Dasliwood, Esq.; 
sliirc Stapplcford, Sir Jolin Horlase Warren; Tliorcsby 
„ Park. Earl RIanver!,; Wclbeck Abbey, Duke of 
Portland; WolI.rton Hall, Lord Aliddlcton; Work- 
Fsop Manor, Duke of Norfolk. 
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See Dickinson’s Antiquilies in Notthifihamshire ; NiHtinslwtr.. 
Thoroton’s Hklnrn of Noitiurrhamthire; IjOwe’a6i«r- “*"*'*-' 
vey of the Agriculture n/ Nottinghamshire : Hooke’s 
SItenvood Forest: and Ura^li-y and Britton’s LVnw- mjiins. 
ties of England and Wales. fw. a.) 


ORGANIC REMAINS, FOSSIL. 


The occurrence, in rocks of various kinds, of 
remains of animals and vegetables, more or less 
altered, i.s so remarkable and striking a fact, that 
it could not fail to attract the notice of man¬ 
kind, even at an early period. Xenophanes of Colo¬ 
phon is said to have described the remains of fossil 
tishts found in the stone quarries of Syracuse, and in 
the deep marble rocks of Paros. Not long after, in 
the fifth century before Chri.-^t, Herodotus men¬ 
tions fossil sheila as occurring in the rocks of Egypt, 
ami stoics this na a proof of th.it country’s having 
been formerly an arm of the sea, like the lied Sea. 
We find some allusions to fossil organic remains 
even in the poets of antiquity. 'I'he following passage 
from Ovid is an exumple of this kind ; 

Viilr ego, <ju(xl fucrat ijtiupdam noluiissima liUus 

Kwe rri'tiim, vidi cx .luquore trrnie, 

I'U prucul a pcla^o conclia; jiu'uete muritiM. 

ICt rcuiii iDventu iu inoulilios anrhora suminii» 

Metanmi ’ h . f . ii . A'F. v. 62. 

But our author confounds true orgam'c remains with 
the accidental occurrence of an anchor in soil. Not 
long after the commencement of the Christian era, 
attempts were made to connect these phenomena 
with the Deluge of Noah; and in the writings of 
Tertullian, there are passages that refer to this sup¬ 
posed connection. 'I'his opinion afterwards became 
general, particularly towards tlie beginning of the 
eighteenth century, when it was attempted to prove, 
or at least to illustrate, the trutlis of reveldlion by 
appeals to natural idstory. Thus Biittner, in his 
Zeichen md Zeugen der Sundjtut, jiublished at Ulm, 
in 171(1, mid Scheuehzcr, in several of his works, 
as in his Ilmio Diluvii Testis, Piscium lluerelae 
cl Vindicicc, Herbarium Diluvianum, &c. enumerate 
uiuiiy facts, and stutr numerous reasons in illustra¬ 
tion of the accumulation and deposition of fossil 
shells, plants, and animals, during a great flood, 
which they maintain to have been that described 
in tlic (Hd Testament. But the non-occurrencc of the 
remains of man along witli those of other animals came 
to be considered as inimical to this opinion, and 
by the time of Knorr it was nearly abandoned. 
Another speculation was soon started in its place, 
by which it was attempted to show that these re¬ 
mains were not truly organic, but merely efforts 
of nature to produce organic beings; and, therefore, 
that these bodies, although exhibiting the organic 
form, liad never been animated. This fancy was 


combated by the supporters of the diluvian hypo¬ 
thesis, and the result wa-s thb addition of many neik 
facts, and the total abandomnent of botli hypo¬ 
theses. The discovery of remains of elephants, 
rhinoceroses, &c. in Europe and Northern Asia in 
a fossil state, gave rise to a new opinion, that these, 
and iiiaiiy other fossil animals found along with them, 
Iiad been floated hither from the tropical regions. 
Forster, Pallas, and others, who advocated this opi¬ 
nion, brought together a host of facts in support of 
it; and, in this way, contributed, in an eminent de¬ 
gree, to our knowledge of fossil organic remains, 
and to a more accurate investigation of their various 
charocters and relations. But their specukitiun, with 
all its plausibilities, was soon supplanted by th.-it which 
is at prc.scnt considered as the most consistent with 
facts—namely, that the various Hasii organic re¬ 
mains, contained in rocks of dillerent kinds, belong to 
animals and vegetables that formerly lived in the 
countries where these remains arc at present met 
with. The facts wliich have been brought to light 
by the collision of opposite opinions, and by the 
careful and successful investigations of many na¬ 
turalists who were contented to view these fossil re¬ 
mains, not as connected with auy general geological 
hypothesis, but as interesting additions to zoology 
and botany, and important contributions to our 
knowledge of the physical and geographical distribu¬ 
tions of animals and vegetables, are so interesting, 
even to the general reader, that we shall attempt to 
give a short account of them, in the following or¬ 
der :— 

1. Oifferent kinds of fossil organic remains. 

1 . Animal remains. 

2. Vegetable remains. 

2 . State or condition of these remains. 

3. Geognostical situations. 

4. Formation of the strata in which these remains 
are contained. 

L-DIFFEllENT KINDS OF FOSSIL ORGA¬ 
NIC REMAINS. 

I.->-Fossil Remains of Animals. 

1 . Fossil Remains qf the Human Species.—When 
the diluvian controversy was keenly agitated, many 
descriptions were published of fossil remains of man, 
said to have been found in secondary rocks of differ¬ 
ent kinds; but all these, without exception, proved to 
be remains of the lower animals. Thus the famous 
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ovunic Rc- «||^ Mdiluvii testis” of Sclicuchzer was found to be a 
raaiiM. gigantic fossil salamander. Tho fossil bones of Cori- 
so conBdently described by Spallanzani as hu¬ 
man, were determined to belong to quadrupeds. 
The remains of tho human species, therefore, do 
not occur in the secondary strata; but the follow* 
ing facts prove their occurrence in fissures of rocks 
and in post-diluvial strata. Human bones, and even 
whole skeletons, have been found in clay in fis* 
sures of rocks, being the remains of bodies that 
had fallen into them ; in other cases, human bones 
and skeletons have been met with, and occasionally 
more or less mineralized, in old deserted galleries in- 
mines. Some years ago, human skeletons were dis¬ 
covered in a compact calcareous rock in the Island 
of (juadaloupc. A mass of this rock, inclosing a 
{Irctty well preserved human skeleton, but without 
the head, and tvimting the .right arm (represent¬ 
ed at lig. 1, F, Plate Cil.), was sent by Admiral 
tlochranc to Lord Melville, and afterwards by him 
deposited in the British Museum. The rock, on ex¬ 
amination, proved to be a mere alluvial mass, formed 
of pieces of coral, that appear to have been thrown 
up on the shore by the sea, and afterwards united to¬ 
gether by water impregnated with calcareous matter. 
M. Moreau de domes thinks these skeletons are re¬ 
mains of persons who had perished by shipwreck. 
Human bones hove lately been found in alluvial soil 
at Kiicstritz iu Germany, and in such a situation os 
to render it probable that they arc of great anti¬ 
quity. I'lic absence of human fossil remains from di¬ 
luvial formations has excited surprise; but this will' 
cease when it is recollected that, probably, at the pe- ^ 
riod of the deluge, the human race had not extend¬ 
ed into the countries where fossil organic fbmains 
Iiavc been examined, and, therefore, arc only to be 
looked fur in those regions where man is known to 
have lived when that event took place. 

CLASS I.— Mammalia. 

Order 1— Quadnmana. 

Hitherto no fossil remaihs of apes, baboons, mon¬ 
keys, or other tribes of the order Quadrumana, have 
been met with; although it is probable that theiy will 
be found among tlie alluvial strata of those regions 
where tliese animals now live. 

Order II.— Chiroptcrai-^Bal. 

It is probable that fossil species of the larger bats 
will be found in the alluvial strata of the warmer re¬ 
gions of the earth, and that remains of the smaller 
European species will be discovered in some, of the 
European formations. The only fossil remains of 
the animals of this order with which we are ac¬ 
quainted are those represented, fig. 5, Plate CIL 
These are contained in a slab of limestone from 
Eichstadt, and belong to a species which must have 
measured six or seven feet from the tip of one 
wing to the |ip of the other. The remarkable fossil 
tribe named Ornithocephalus, to be described after- 
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wards, in general aspect bears a striking reiemblanceOigHic Rs. 
to bats. 

Order III— Marsupialia. 

Two species of this order, both belonging to the 
genus Didel^Jtis, or Opottutn, have been met with in a 
fossil state; the one was found in the gypsum of 
Paris, the odier in the calcareous oolite slate of 
Stonesficld in England. 

Order lV.-—Glires, or Gnawers. 

Fossil remains of an animal resembling the Cavia 
poreellus, or Guinea-pig, have been detected in the 
limestone of Oningen; remains of an animal resem- ' 

bling the Lagomps alpinus, a species at present con¬ 
fined to the higlier parts of Siberia, were found in 
the fissures of the rock of Gibraltar; two species 
of Lepus, one nearly resembling tho common rabbit, 
and the other ooe-third less, were found in the lime¬ 
stone rocks of Cette; three sjtecies of Mus have 
been met with in a fossil state, one nearly resemb¬ 
ling the terrestris, oeburs in limestone in Bo¬ 
hemia, and also in the limcstone-cpnglomcratc of 
Corsica, and two odiers, one referred to the M^is 
arvMs, and the q^her to the common water-rnt, in 
the rock of Gibraltar: fossil remains of the com- 
mon beaver have been met with in alluvial strata in 
Perthshire and Berwickshire in Scotland, and in si¬ 
milar situations en the Continent; and another spe¬ 
cies,' named Castor Irogontherium, was found on the 
shores of the sea of Azof. 

t » 

Qrder \.—Bradypoda—Slolh, 

The fossil species of this order, although not nu¬ 
merous, are remarkable for their magnitude and sin¬ 
gular organization. Hitherto only two species have 
been discovered, and apparently both belong to the 
same genus: the one is the Megatherium, and the 
other the Megalonyx, of authors. We might assume 
Megatherium as the generic denomination, and name 
the South American species Megatherium Australe, 
and the Megalonyx, or North American species, Me¬ 
gatherium Borealc; but our present view will be an¬ 
swered by describing them under tlmir common 
names. 

Megatheriuni^A complete skeleton of this co¬ 
lossal species wus found in diluvial soil near Buenos 
Ayres, and sent to Madrid; afterwards another was 
discovered near Lima, and a third in Paraguay.* Tiie 
splendid spccimeu in Madrid is fourteen fcqt long, 
and seven Spanish feet in height. The skeletoh of 
this megatherium is so rude and unshapely, that the 
clumsy skeleton of the elephant and rhinoceros, and 
even the massive and rugged bones of the hippopo¬ 
tamus, appear, when placed beside it, slender and 
light. It is one of the largest and most massive of 
all the fossil quadrupeds hitherto discovered. Judg¬ 
ing from its structure, its motions seem to have been 
slow and dr^ging, and, with exception of its long 
daws, appears to have been more defenceless than 
any of the other large quadrupeds. The form of the 


* Remains of the ‘Megatherium have been lately found in limestone caves in Brazil. 



80 . ORGANIC 

Organic Kc- tocth &hows that it lived on vegetables, and its long 
j claws are supposed to have been used (or digging up 
the roots on which it is conjectured to have fed. Flate 
CUT. exhibits a correct representation of this animal 
from the specimen in the museum at Madrid. 

.This species is smaller than the me¬ 
gatherium, being only tho size of the ox. The ge> 
ncral form and arrangements of the skeleton are the 
some 08 in the megatherium, and tho agreement is 
so considerable, that some natur^ists conjecture, 
although without sufficient ground, that it is a 
young variety of tho megatherium. It appears also 
to have been herbivorous, and hitherto its remains 
have been met with only in limestone caves in Vir¬ 
ginia.. 

Order VI.—Fbrjb.—Rapacious Animals. 

Ursut. 

Several fossil species of this tribe have been met 
with in di/ferent parts of Europe. The following are 
enumerated by naturalists: 

J. Ursut Spplaeus —U is the largest species, and 
is distinguished from tho Polar bear, to which it 
liears a close resemblance, by its more inclined brow, 
and the want of the anterior small grinding tooth. 
2. V. Arcloideus _The skull smaller than tee pre¬ 

ceding, and the small anterior grinding tooth tito 
wanting. 3- I/.prtsciM.—Not larger than the brown 
bear; the cranium the same shape, and provided witli 
the same teeth. 

Tiicse fossil species occur in limestone caves in 
Germany and Hungary. 

Cants. 

Fossil remains of a species of canis resembling the 
dqg, and of another nearly allied to the common fox, 
and bones of the common tuoff, have been found in 
post-diluvial and diluvial soils, anil in caves in Eng* 
land, Germany, and Franco. 

Htftena. 

Fossil remains of a species nearly allied to the 
common huana have been found in caves in lime¬ 
stone in Yorkshire. In these also dung was found, 
proving that these caverns had been the residence 
of the hymna. Remains of the same species occur 
in caves in Germany. Another species, resembling 
the //. crocula, was found in Hanover, in marl, along 
with bones of the lion and elephant. 

Felts. 

One species of this tribe, and nearly resembling 
iAie jaguar of South America, has been found in a 
fossil state in limestone* caves in Gomtany; another 
species, nearly allied to the tiger, is found in diluvial 
■oil, along with fossil remains of the elephant, rhino¬ 
ceros, hysna, and mastodon. 

Muslella.—Weasel. 

Two species of this genus occur in the German 
. limestone caves. The one is allied to the common 
pch-cai (Mustella putorius), and the other to the zo- 
rilUs, a pole-cat, native of the Cape of Good Hope. 
Another species, allied to the Kkneumw of Egypt, 
but nearly double its size, occurs in the gypsum 
quarries around Paris. 
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Order VII.—SoTiVungu&i. r Oripinie Rc- 

F.quus Adamilicus—Equus Caballus—Vos&W teeth . ^ ^ 

of a species of horse are found in diruvinl soil, asso¬ 
ciated with those of the elephant, rhinoceros, bysena, 
mastodon, and tiger. These teeth arc larger than 
those of the present horse, and, to all appearance, 
belong to a different species, vrhich inhabited the 
countries where they are now found, as Great Bri¬ 
tain, along with elephants, rhinoceroses, hysenas, 
bears, wolves, Re¬ 
order VIII.— 

Many fossil animals of this order occur iu a fos¬ 
sil state. We shall enumerate the principal of 
these. 

Bos.’—Ox. 

Four species of this genus occur in a fossil state. 

1. Bos^ aurochs or This species is considered 

as distinct from the common ox, being much larger. 

Horns and bones are found in this country, and 
also on the Continent of Europe. It occurs like¬ 
wise in alluvial soil in the district of Ohio in Noith 
America. , 2. Common Oj;.—T lic fossil skulls of 
this species differ from those of the present exist¬ 
ing races in being larger, and the horns having 
a different direction. They arc considered as be¬ 
longing to the original race of the present do¬ 
mestic ox. The remains are of frequent occur¬ 
rence in our peat-bogs, also in a similar situation 
in Ireland. 3. Large Buffalo of Siheria. —Skulls and 
bones of a large species of ox are found in Siberia, 
which Cuvier maintains to be different from any of 
the present species; and as it occurs in the same .si¬ 
tuation as thesflilepliant and rhinoceros of Siberia, he 
considers it to have lived at the same early period. 

4. Fossil Ox, resembling the Musk Ox of North Ame¬ 
rica. —The bones of this species resemble in many 
points those of the musk ox, but the marks of dif¬ 
ference are so considerable os to show that it is a 
distinct species. This species has hitherto been 
found only in Siberia. 

Cerouf.—-Deer. 

The following are the fossil species. 1. C. ele- 
phati or Red-Deer.—.UoTM and skulls of a deer, 
agreeing in almost every particular with the common 
red deer, arc occasionally met with in strata of dif¬ 
ferent descriptions. Some of these have been found 
in the newer secondary formations, in supposed an¬ 
cient volcartic tufas, and in diluvial strata, with re^ 
mains of the elephant, rhinoceros, &c. and lastly in 
our common peat-mosses. The horns and crania 
found in our peat-bogs are of the same species with 
our present red deer, but it is not equally certain 
that teose found in the older formations arc of the 
same description. 3. Roe-Deer. —Rones of this spe¬ 
cies arc met with in our peat-mosses, and in beds of 
shell marl, but never in any of the diluvial strata. 

S. Fossil Roe cf Orleans.—This species, nearly allied 
to the roe, but different as a species, is remarkable 
on account of its geognosticai positiob, its remains 
occurring in a new secondary limestone, along with 
bones bf the polscotherium. It occurs near Orleans in •' 

France. 4. FotsU Fallow-Deei'. —This species isfound 
in peat-bogs and in marl pits in Scotland, England, 
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Organic Uc- and in dificrcut parts on the Continent of Europe, 
mains, fhe antlers are in general larger than those of the 
present varieties. 5. Fossil Deer of F(ampes^Thh 
species appears nearly allied to the rein dcCr, but 
much smaller, not exceeding the roc in size. 'J‘lie 
bones were found near Etainpes in France, in a sand, 
the gcognosticul relations of which have not been de> 
termined. 6. Cervits giganteus, Irish Elk, or Elk 
of ihe Island if Man —This gigantic and magnifi¬ 
cent species, now apparently extinct, occurs in a fos¬ 
sil state in Ireland, Isle of Man, England, Germany, 
and France. The most perfect specimen of the skele¬ 
ton of (his species hitherto met with is that which 
was found in the Jslc of Man, and notv preserved in 
the Museum of the University of Edinburgh. In 
Plate CIV. wc have given an accurate representation 
of this remarkable specimen. It is six feet high, 
nine feet long, and in height to the tip of the right 
horn, nine feet .seven and a half inches. It uas 
dug up in the parish of Kirk Ilalafi', and fortunately 
Secured fo'r the Museum by his Grace the Duke of 
Atholl. It was imbedded in a loose shell marl, in 
which were numerous imbedded brunches and roots. 
Over the marl was a bed of sand, above the sand a 
bed of peat, principally composed of small branches 
and rotten leaves, and over the peat the common 
soil of the country. 

Order IX.— Mnltungula, 

Several of the largest and most remarkable of the 
fossil species of quadrupeds belong to this order, 
and of those the following arc the most interesting: 

Rhinoceros. 

Of this genus four fossil spccicWiavc been de¬ 
termined. 1. Rh. tichorinus —In mis species the 
nostrils are separated by a thick osseous plate. It 
is the largest of the fossil rhinoccri, and i.s that 
whicli is found in England, France, Italy, Germany, 
Siberia, &c. One specimen was found in the year 
I 77 O with its skin on, imbedded in ice, on the banks 
of the Willioui. It appeared to have had very long hair 
on its feet, an arrangement, according to Cuvier, pro¬ 
bably connected with the ftlimatc which it inhabited. 
‘1. Rh. ptothinus (from Xew76;, In this species 

the nostrils are not provided with an osseous septum, 
, I lie bones of the nose are thinner, and the skeleton less 
massive than in the preceding spCcics. It is found in 
Italy. 3 . Rh. minutus, of a diminutive size.—Found 
in diluvium in tlie village of St Laurent, near to the 
town of Moissac, in the department of the Tarn, and 
the Garrone. 4. Wi. incisorus, provided with incisor 
teeth. It is the size of the common rhinoceros, and 
is found in Germany. 

Hippopotamus. 

Only one living species of this tribe is known 
to naturalists, but four fossil species have been de- 


termined by Cuvier. 1. //. magnus. It ia veryOrg““ **■ 
nearly allied to the present living species, and is ^ 
of the same size. It is found iu England, France, 

Germany, &c. 8. Middle-sized Hippopotamus, is 

smaller than the former, being the size of a hog, 
and is found in France. 3. Ismail Hippopotamus.— 

Found in France; is less than the second species. 

4. Least Hippopotamus .—Found in France, and ap¬ 
pears to have been the size of the hog of ISiam. 

Elephant. 

Of this interesting tribe of animals two living spe¬ 
cies, the Asiatic and African, and one fossil species, 
named Mammoth by the Russians, are known to natu¬ 
ralists. The fossil elephant or mammoth difibrs from 
the living species in the following particulars: The 
alveoli of the tusks are much larger, and tlie zygo- 
nfatic arch of a dilfcrent form. The vacuity between 
the branches of the jaws at the fore part is wider 
than in the Asiatic and African species; and the 
lower jaw, in place of terminating in a kind of point¬ 
ed apopysis, as in the living species, is rounded off. 

The grinders of the fossil species difler from those of 
the living, and the tusks, although of the same mag¬ 
nitude, appear to be more curved than in cither 
the Asiatic or African species. Single bones and 
tcetli, or even perfect skeletons, are found, and one 
instance is on record of the whole animal being 
found preserved in ice. This specimcit was disco¬ 
vered in the year 1799 in Asiatic Russia. The flesh, 
skin, and hair, were cnmplctely preserved,—even the 
eyes were entire. It was provided with a long 
mane, and the body was covered with hair. This 
hair was of diil’erent qualities. There were stiff 
black bristles, from twelve to fifteen inches long, amt 
these belonged to the mane, tail, and ears. Other 
brisrics were from nine to ten inches long, and of a 
brown colour; and, besides those, there was a coarse 
wool, from four to five inches long, of a pale yeilow 
colour. This latter is the wool which lies next- 
the skin in all the inhabitants of cold countries; and 
hence, Cuvier thinks it probable that the north¬ 
ern fossil elephants, or those of Siberia, Russia, &c. 
were inhabitants of cold countries. * Its remains 
have been found in Iceland, Norway, Scotland (in 
Ayrshire and West Lothian), England, and in many 
places throughout the Continent onwards to the Arc¬ 
tic Ocean. But they arc more abundant in Siberia 
than in other countries; for Pallas informs us, that 
there is scarcely a spot from the Don to Kamtschatka 
where they have not been met with. They also occur 
in North America, even as far north as Churchill, Hud¬ 
son's Bay: this latter being the locality of a specimen 
sent to us from that country; and teeth and bones of a 
fossil elephant have been found in South America.f 

Mastodon. 

This remarkable genus of fossil multungular ani- 


• The wide distribution of this fossil species, and its occurring alongst with remains of numerous large 
feline animals, &c. would seem to show, in opposition to the above inference, that the climate of the coun¬ 
tries it inhabited had a tropical character. 

There are in tlie Aslimoleun Museum at Oxford, some vertebrie and leg bones of an elephant of vast 
size, probably sixteen feet high, found in gravel near Abingdon. Mixed with these were bones of the rhino¬ 
ceros, hippopotamus, horse, dog, ox, and a species of deer. 

vox.. VI. VKVX I. L 
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Organic Uc*nittl«, first systematically arranged by Cuvier, was 
maint. named by him Mastodon (from mainilla, and 

o3»;, dent), in reference to the mamillary or tubercu¬ 
lar processes on the grinding .teeth. The following 
arc the species at present known to naturalists : 1. 

Great or Gigantic Mastodon of the O^io.—This spe¬ 
cies appears to have been as tall as the elephant, 
but with longer and thicker limbs; probably provid¬ 
ed with a proboscis or trunk, and had tusks like 
those of the elephant. It appears to have lived on 
roots and fleshy parts of plants, and hence this-kind 
of food attracted it to soil and marshy places, where 
its fossil remains are principally found. It is more 
common in North America than in any other part 
of the world, although its remains have also been 
found in Siberia., 2. Mastodon with Narrow Grind¬ 
ers.—It is smaller than the great mastodon, and the 
grhders are narrower in proportion to their length 
than in Uie great mastodon. It is found in Europe, 
and also in North America. The teeth and bones of 
this species when of blue colour, from mineral im¬ 
pregnation, are named Animal Turquois. Besides the 
great mastodon and the species with narrow grin¬ 
ders, remains of four otliers have been met with, 
but their characters are not well known. Two of 
them aro from America; the one is mmed Mastodon 
of the Cordilleras, and the other Mastodon of Hum¬ 
boldt I the other two are European, and of these one 
is named Hmedt Mastodon, the other the Tapir-like 
Mastodon. 

Tapir. 

The tapir was long hold as peculiar to Ameri¬ 
ca, but the late discovery of a species in Malacca 
shows that it also extends to the Old World. The 
living species are dilferent from those in a fossil 
state. These latter arc found in the same dilpvial 
strata as afford the fossil elephant and mastodon. 
Two species have been determined. I'lie one, 
named Gigantic Tapir, about eighteen feet long and 
twelve feet high, thus equalling in magnitude the 
great mastodon of America and the great elephant, 
has been found in France, Italy, and Germany : 
The other is smaller, but still a formidable animal^ 
and occurs in the same countries. 

Lophiodon. 

This is a newly discovered fossil genus, nearly al¬ 
lied to the tapir, tind named from the eminences on 
its teeth. Twelve species have been ascertained by 
Cuvier, and one of them, the largest, is of gigantic 
dimensions. All of them are found in what is called 
a fresh water formutlon, of the same nature with that 
which contains the remains of the palmotherium and 
anoplotherium, and hitherto they have been met with 
only in Franco and Germany. 

lUasmotherium. 

Of this newly discovered fossil genus but one spe¬ 
cies has been found, and that in Siberia. It appears 
from the few fragments in the Museum at Moscow, 
and described by Fisher, to be nearly allidd to the 
rhinoceros and horse, and that probably it forms an 
intermediate tribe between these two. It is the size 
of the rhinoceros. 

Pttleeolherium. 

This genus, like the two preceding, is entirely fossil. 
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Its generic character, as given by Cuvier, is as follows: Orj^nic He- 
Dentesquadraginta quatuor; scilicet, Primorcs utrin- nuunt. 
que sex; laniarii quatuor, acuminati paulo longiorcs, 
tccti; molarcs viginti octo; utrinque septem; quorum 
superiores quadrati, inferiores bilunati. Nasus produc- 
tior flexilis. Palmie et plantm tridactylm. In gene¬ 
ral ostcological arrangement it resembles the tapir. 

Like that tribe, it appears to have had a lengthened 
snout, or short proboscis, and there can be little 
doubt that the form of the body was nearly the same 
as that of the tapir. Ten species are described by 
Cuvier, and these vary in,magnitude from that of the 
rhinoceros to the hog and sheep, and all of them ap¬ 
pear to have been herbivorous. Npnc of the species 
have been hitherto found in this country, and those 
described by Cuvier occur in new secondary and di¬ 
luvial strata in diflerent parts of France, particularly 
in the vicinity of Paris. 

Anoplotherium, 

This also is a fossil genus of extinct herbivorous ani^- 
mals. It bears some resemblance to the canid, and 
the tail is of equal length to the body, if not longer, 
being r.l tho same time very thick and strong. 

There arc but five species known, and all of these, 
as far as we know, are found only in the new se¬ 
condary rocks around Paris, 'i'hc following is the 
character of this genus, as given by Cuvier. Den¬ 
tes quadraginia quatuor, seric continua. Primo- 
res utrinque sex; laniarii primoribus similes, cit- 
tcris nun iongiores; molarcs viginti octo, utrinrpic 
septem; anteriorcs compressi; postcriorcs supcriure.s 
quadrate; inferiores bilunati. Palmie ct plania; lii- 
dactylo!, ossibus mctacarpi ct metatarsi discretis; di- 
gitis accessorii^ quibusdam. 

Sns — Hog. 

Bones and teeth of the common hog occur in peat¬ 
mosses, and similar remains of a dubious species of 
hog in loam, along with remains of the elephant and 
rhinoceros. 

Order X—Pahnala, Palmatcd (Imdrupeds, 

Under this head we include those tribes provid¬ 
ed with four paws somewhat resembling fins, And 
sometimes provided with clawed toes. . 

1 . Phoca, or Seal. —Two fossil species of this ge¬ 
nus have been found in France, in the coarse raarinu 
limestone of the formation above chalk. One of 
tlicm appears to have been three times as large as 
the common seal, and the other of ratlicr smaller di¬ 
mensions. 

2 . Trichecus, or Sea Horse, or Walrus. —No well 
marked fossil remains of this genus have hitherto 
been met with. 

Order XI.— Sirenia. 

Ijimanlin, or Manalus, —Several bones of an un¬ 
known species of this genus have been discovered 
in the coarse marine limestone formation in the de¬ 
partment of the Maine nnd Loire- 

Order XII.— Cetacea. — Whale. 

Mr Parkinson says that two teeth of the narwal, or 
Monodon monoceros, were found on the coast of Es- 
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Or:>dnic Rc- Bcx, in the London clay, and that one specimen was 
niitinii. found in the limestone of Bath. Fossil remains oCdoI- 
phins and whales are mentioned as occurring in the 
new secondary formations of Italy; and we know 
that a skeleton of the common whale was found near 
Airthry in Stirlingshire, imbedded in alluvinl soil 
formed by depositions from a rivdr in a marine es¬ 
tuary. 

CLASS II— Ornitiiolites, or Fossil Birds. 

Fossil remains of birds arc of rare occurrence, and 
the few specimens hitherto found afford results much 
less satisfactory than those obtained by the study of 
the fossil bones of quadrupeds. The best informa¬ 
tion on this subject is furnished by Cuvier, who has 
also communicated some obvious characters for as¬ 
sisting in the determination of this class of organic 
remains. Among others, the following are enume¬ 
rated :—The foot in birds has a single bone in place 
of the tarsal and metatarsal bones of quadrupeds; 
birds, too, form the only class in which the toes all 
differ as to the number of joiuts, and in which this 
number, and the order of the toes which have them, 
is nevertheless fixed. The great toe has two; the 
first two, reckoning on the outside, three; the mid¬ 
dle five, and the outermost five- The crocodile has 
the same number of phalanges; but, as thcsc'have a 
tarsal and metatarsal bone, they cannot be confound¬ 
ed. By attention to these and other characters, fos¬ 
sil remains of species of the following genera have 
been determined, viz. ow/, buzzard, sfarling, ibis, 
quail, curlew, tern, and pelican. These occur in 
the limesloiie and gypsum of the Paris formations, 
and, it is said, also in an older formation, viz. that 
into wiiich the Stoncsfield slate enters as a mem¬ 
ber. • 

Ornilhoceplialus. 

This genus, which is entirely fossil, is so remark¬ 
able in its structure, that naturalists are not agreed 
as to its place in the system. Some, as Cuvier, re¬ 
fer it to the Amphibia; others, as Blumenbach, to the 
birds; Collini described it as a fish; while Sommer- 
ing arranges it with the Mammalia, and near to the 
bats. In this state of uncertainty, it is of little con¬ 
sequence where we place it. The skull is very 
large in proportion to the size of die skeleton, the 
jaws themselves being longer than the body, and 
furnished with sharp slightly incurvated teeth. In 
general form, the head of the O. lohgirostris re¬ 
sembles that of the curlew tribe, i^iie the brevi- 
rostris more nearly resembles the bat, particular* 
ly the Vespertilio murinus. The orbits of the eyes 
arc disproportionably large, and hence it is pro¬ 
bable that, like the bat, it was a nocturnal animal, 
while, from the size of its jaws, it is likely that it fed 
on small dying Insects. There are four legs, the 
hinder ones being of considerable length. There 
arc no tarsal bones, only metatarsal bones and claws. 
There is a distinct tail. Two species arc described 
by Sdmmering, the largest, which is about a foot 
long, is named O. longirostris •, while the other, 
which is less, is named 0. breviroslris. They are re- 
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presented in Plate CII. Both species occur imbed- Orpianjc R». 
ded in the limestone of Eichstadt. 

CLASS III.— Amphibia. 

Testudo. 

Several species of this tribe have been detected 
in formations of different descriptions. In England 
they have been met with in the lias limestone near 
Bristol, in the oolite of Stoncsfield, but most per¬ 
fect ill the London clay, as it is termed, in the vale 
of Siieppcy. Cuvier and other naturalists enumerate 
different species of land, marine, and fresh water fos¬ 
sil testudines found in France, Germany, and Italy, 
but all of them apparently extinct species. 

Crocodile, 

Two species were found in a blue clay (resembling 
that below cholk) in the neighbourhood of lion- 
fleur and Havre. They cannot bo referred to any 
of the present species. In England, one speci¬ 
men was obtained from the Purbeck slone, and ano¬ 
ther was found in the cornbrash rock at Gibraltar, 
in Oxfordshire. These are distinct from the first 
French species, but perhaps may agree with tiie 
second. Vertebrie, apparently of that species, are 
found in clay near Weymouth, and in chalk in Sus¬ 
sex. 

Mosasaurus of Conyheare,.—Lacerta Gigantea of 
Bommering. 

This tribe contains those fossil amphibia which dif¬ 
fer from crocodiles in some important characters, 
and is considered as an intemiccfiate genus between 
those animals of the lizard tribe with a short tongue, 
and whose palate is furnished with teeth, and those 
where the tongue is long and forked. The gigan¬ 
tic species found in the soft limestone of Mae&tricht 
has long excited the attention of naturalists. The 
length of the skeleton appears to have been nearly 
24 feet. The head is a sixth of the whole length of 
the animal, a proportion approaching very near to 
that of the crocodile. The tail must have been very 
strong, and its width at its extremity must have ren¬ 
dered it a most powerful oar, and have enabled the 
animal to have opposed the most agitated Waters. 

Fossil remains of an animal of the same kind, 
found in Bavaria, arc described by Summering, un¬ 
der the name Lacerta gigantea ,■ all the known parts 
of which are represented in Plate CV. When it is 
considered,” says he, that this gigantic lizard was 
24 feet long, wc are forcibly reminded of the^dni- 

! 'ons so much spoken of in fable. At least, the 
act that, at one period of .the world, there existed 
animals of tlie lacerta, or dragon tribe, more than 20 
feet in length, is more astonishing than all that is re¬ 
corded in ancient tradition respecting monsters, which 
even the wildest fancy did not amplify to such enor¬ 
mous dimensions." 

Jchthyosmirvs.. 

This is a marine oviparous animal, closely agree¬ 
ing in the whole osteology of the head, and sternum. 


* Cuvior has lately found in Montmartre an ornitholite, in which the bead, neck, wings, tail, thighs, and 
even the trachea arteria, are well preserved. 
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Or^ic Re-with the saurian tribe, except that the bones arc 
usually, as in flsb, united by squamous sutures, and 
approximating to filih in some parts of the structure 
of its vertebral column, and, in others, being siii 
gencrin. I'ruin these double analogies the name 
(fish-like lacerta) is derived. The xjxtrcinitics ter¬ 
minate in four swimming paws, or paddits, compos¬ 
ed of a scries of flat polygonal bones, greatly exceed¬ 
ing in number, not only the phalanges of quadru¬ 
peds, but also the phalanj'ic cartilages of the fins of 
fish. Three distinct species, distinguished from each 
othbr by their teeth, are found in .the lias limestone 
in England. 

Plesiosaurus, 

From srXtiites, approximate to, and Sau^A;, a lizard. 
—This newly discovercii fossil animal appears to be 
intermediate between the crocodile and ichtbyosau- 
ruB, but whilst the ichthyosaurus recedes from the 
forms of the lizard family, and approaches those of 
fishes, the new animal approximates, in these re¬ 
spects, moro nearly to the crocodile; the plesiosau¬ 
rus is, therefore, a marine animaf, intermediate in 
structure between the ichthyosaurus and.crocodile, 
it also occurs imbedded in lias limestone in England. 

Mcnalosaurus, 

From great, and a lizard.—TIiLs 

is a species nearly nllieR to the monitor in the inode 
of its dentition. It is found in tlie calcareous slate 
of Stonesfield, in England. The animal must, in 
sqpie instances, have attained the length of forty feet, 
and stood, eight feet Iiigli. The gigantic lizard of 
.Summering appears diminutive when contrasted with 
this stupendous being. 

Monitor, 

Fossil remains of animals that appear to belong to 
some of the numerous species comprised by Linnaeus 
under the name Lacerti monitor, and of Tupinambis 
by Daudin; animals wiiich frequeut marshes and the 
shallow beds of rivers, occur in bituminous marl slate 
in Tfauringia. 

Salamandra,~—Salamander. 

Scheuchzer's famous Homme fossil, which is con¬ 
sidered to be an extinct species of salamander, was 
found in the limestone of QSningen. 

Bufo. — Toad. 

Fossil remains of this animal occur in the slate 
limestone of (Eningen. It is not the common toad, 
but one neaidy allied to the Rana calamita. 

Coluber, 

Several accounts have been published of the oc¬ 
currence of fossil serpents in rocks of different for¬ 
mation, but all of them, with exception of the notice 
of Cuvier, arc so loose and unsatisfactory, as to be 
undeserving of notice. In the notice alluded to, wc 
arc informed the bones of a snake, resembling the 
Coluber natrix. were found in the calcareous conglo¬ 
merate of Montpellier. 

CLASS IV.—Fossri, Fishes. 

Fossil remains of fishes occur in considerable abun¬ 
dance in formations of particular descriptions, but hi- 


REMAINS. 

therto, owing to the difficulties attending the investi- Oiganic Re- 
gation, the determination of the genera and species ^ 

has been far from satisfactory. Even the attempts that 
have been made to divide these fossil fishes into fresh 
and salt water species have generally failed, and the 
whole' geogiiostical lii.^toiy is in sucli a state, as to 
require a cuniplctc revisui. The fish, in some spe¬ 
cimens, arc found nearly entire, with the soft parts, 
and even the scales, preserved by mineralization. 

In others, all the parts arc removed, except the ske¬ 
leton, and this is more or le.<s perfect, and frequent¬ 
ly only the hardest parts remain, such as the palates 
niid teeth. Fossil fishes arc found in a variety of 
gcognostic situations in Great liritain, and the fol¬ 
lowing genera are mentioned by authors as occurring 
in this island : lialis/es, Xiphias, Diodon, Aiutrchi- 
chas, Salmo, Ksoie, Zeus, Murrcna,'SqunlHs. but of 
this latter only the teeth, and of the Uaiu only the 
bony tongue and palates. 

Fossil Vertebra. —Many figures, and sonic de¬ 
scriptions, have been published of the fossil vcricline 
of fishes. Most of the speoiraens appear to have be¬ 
longed to large species of fishes, and some aulhnr-! 
have conibunded, under this name, the caudal ver- 
tcbric of celncca, which, however, are always easy 
to determine, as they do not present any trace.'! ,if 
the deep and regularly disposed foramina, uliich 
present themselves ut the surface of the vertehre of 
fishes. 

Fossil Teeth, or Ichtliyodonla —These arc the 
parts of fishes that occur most frcijuently in flic 
bowels of the earth, on account of their being less 
subject to decay. 'J'hcy are divided into two groep.«!, 
the glossopelra, or more or Ic.ss flattened teeth, wliich 
have belonged to fishes of tlic shark tribe, t'irc. and 
the bufoniles, halrachiles, S^c, or more or less round¬ 
ed teeth, which liave been generally considered as 
belonging to certain species of sparus or of anar- 
chichas. 1. Clossopelree, or Petrified Tongues. —Thi.s 
denomination has its origin from the idea that was 
formerly entertained of the form of the tongue of 
serpents, and especially from the notion that the 
Apostle Paul, on going to Malta, had destroyed all 
the serpents of that island, and that the fossil teeth 
of sharks, which occur in great abuiulance, originat¬ 
ed from them, and were nothing else than tlieir 
tongues converted into stone. 2. Jiufonitrs, or lia- 
trachiles.—-We find figures, or rather descriptions, 
by authors unde): this name, derived from bit/o, be¬ 
cause it was‘imagined, we cannot say iiow, that 
there were engendered in the head of toads a great 
number of fossil bodies, of a more or less rounded 
shape and shining surface, which are evidently iio- 
tliing else than portions of the teeth of fishes. Aluny 
of tliem are true teeth implanted in the maxillary 
bones, while others are maxillary {dates. 

CLASS V. —CRVSTitCEA. 

I. Fossil Crustacea, or Crabs. 

'I'lic description of iiossil Crustacea presents more 
difficulties than might at first be imagined. The 
greater number of tliem are in sueh a state of mu¬ 
tilation, or so inclosed in the rock, that very often 
there is nothing to be seen but a part of the upper 
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Organic Rc-surface of the body, or of the thorax ; while the Still farther back, fig. 1, in a pretty deep Iiollow, Organic Hi 
niains. under surface, composed of the numerous pieces of we find the heart, d, which is depressed above, and 

the plastron, or sternum, giving attachment to feet which occupies its whole extent; Ibis organ is easily '•‘•'V*" 
composed of many articulations, and presenting also distinguished by its pulsations. Each lateral edge 
the external parts of the mouth, is found completely of the cavity,,//) in which it is placed, is solid and 
fixed in the substances which inclose it. The an* much elevated, and formed by a vertical septum 
tennm and feet, besides, arc most commonly broken which proceeds from the steniuin to the shell, and 
and separated from tlio body ; which may be readily which contributes to its solidity, by being fixed be> 
conceived, when we recollect with what facility these tween these two surfaces, much in the way of the 
latter parts are detached from living crustacca, which supporter between the two tables of a violin. This 
lose them when lighting with one another, or even septum also gives support to other transverse parti- 
when executing some violent motions. The general tions, which arc equm in number to tile separations 
want of the antennse and feet in the fossil specimens, of the sternal pieces, and in the interval of which 
induced Desmarcst to restrict the distinctions to cha- are situated the muscles which move tbo feet. The 
racters obtained from the slioll or the thorax. Un shell, fig. 2, 3, shows the place of the heart well de- 
examining the thorax, it results that the various pro- fined, in the same situation in which this organ is 
‘minenccs which it exhibits are not irregular and ac- found in the crab when laid bare, and on each of its 
cidentui; on the contrary, in all the genera of crus- sides we observe two small sunk lines, which belong 
tacca, the disposition of these inequalities is con- to the pbint of attachment of the two bony partitions 
slant, and subjected to certain laws. Reflecting, be* between which the heart is situated, 
sides, that the Crustacea have their principal internal On the right and left of the preparatory organs 
organs situated immediately under the shell or tbo- of generation and of the heart, there are two largo 
rax, Desmarest was led to inquire if there existed spaces, fig. 1, ee, where the branchise are arranged 
marked relations be) ween the place occupied by and extended on two oblique ofsenus tables, which 
thc>e viscera and the distriliulion of the internal in- Shut up above all the conipanments in which the 
I'qualitics of the shell. We have been the more in- muscles of tbo feet are fixed. These branchio: are 
rlincd, he remarks, to admit these relations, that it is five in number on each side, and each of Uiem pre¬ 
known that at a certain period of tlie year all the ' sents a double row of smal^ transverse branchial la. 

Crustacea, after having lost their old solid envelope, minm; this point of attachment is externally, and all 
are covered withadelicate skin, which hardens in its their extremities are directed toward thifline which 
turn, anil at the end of a few days changes into a separates the preparatory organs of generation from 
crust eipially resisting with that which it suhstitutes; the heart. The shell, fig. 2, .5, 5, presents, above 
. and we inigiit presume, that in the first moments the these parts, on each side of the body, a bulging 
new skill moulded itself to a certain point upon the space, which, in its extent, agrees perfectly with the 
internal organs, and that its ossification was subse- place occupied by them beneath it. 
quently influenced by the motions peculiar to these Lastly, on both sides of the stomach, and before 
organs, or by iho greater or less developemcnt of the brancliiac, we find the liver, fig. I, b b, which is 
each ol them. It is easy to prove that the relations very large; it is of a soft consistence and yellowish 
wiiicii we have just, mentioned exist; for, if the shell colour, and its surface presents a multitude of small 
of a crab of the most common species on our coast, vermiform parts. This liver passes beneath tho yls* 
the CuHcer ma-nas, Lin- be removed with care, we ob- ccra wiiich we have described, and is prolonged pos- 
servo, fig. 1, Elate CVl, behind tho inter-orbitary tcriorly, as far as thu base of the tail to e, so that it 
edges, a membranous vesicular stomach, having two is seen stilt behind the heart. At this point it has 
large lobes, a a. before, and two small ones, d d, be- Ihe same aspect and structure as in the anterior part 
hind, supported in the middle by a slender transverse nf the body, and is divided into two lobes, whicli, 
bone in the form of an arch, h /i, and having above, besides, are in close contact. In the shell, the parts 
between the two great lobes, and on the middle line, which cover the places where the liver is visible, 
two longitudinal muscles, i i, which arc attached on when it has been removed, fig. 2, 6, 6, and 4, are 
one side to the anterior edge of the shell, and on tho less bulging than the others, and are distiuct on ac- 
other to the transverse bone. If wo make a compa- count of this want of protuberance, especially the 
rativc examination of the thorax, which is detached, anterior ones. 

fig. 2, wo perceive on it, 1 1, the indication of Uic The same relations have been found in the Cfancer 
two anterior lobes of the stomach with a depressed pagurut, and many other species. In some, how* 
central line, which corresponds with the interval that ever, many of the indications were wanting, as in 
separates the two musclds mentioned. certain Leucotia for example; but in this case, the 

Ilulnnd the stomach whitish sinuous bodies present shell is altogether smooth, and no other furrow in- 
lhcmselvc.s, lig. I, gg, in the form of iiitestiaes, and dicated divisions which did not correspond with those 
making many circumvolutions. These ore prepara- which we have mentioned. 

lory organs sub-servient to generation, the spermatic In some others, the. surface of the shell is, on the 
vessels in tho males, and the ovaria in the females, contrary, marked with an infinity of furrows, and 
They project beneath in diflerent places, but above with numerous asperities (Cancer variolosus, and C. 
they occupy the same place in both sexes. With iiicUus ); but the principal divisions have always the 
reference to the shell, fig. S, these organs appear to same arrangement. 

iw to occupy the space, 2, which is circumscribed We have found it convenient to give the name of 
by sunk lines, and which is seen behind the one cor- Regions to the different parts of the^ shell which 
responding to the stomach. cover the internal organs, and to distinguish these 
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I Kf regions by particular designations, which bear refc- 
rence to the relations existing between them and 
the organs,thus: 

The gastric region (region stomacale), or that 
which covers the stomach, is median, or anterior, 
tig. a, 1.1. 

The genilnl region is median, and situated imme* 
diately behind the gastric, 2.2. 

The cardiac region (region cardiale) is median, 
and placed behind the genital, :i. 

The hepatic regions arc three in number; two ati- 
terior, situated one on each side of the gastric, and 
before the branchial, (>.6: a posterior median, placed 
between the cardiac and the posterior edge of the 
shell, 4. 

The branchial regions, two in number, one on each 
side, are placed between the cardiac and genital re¬ 
gions on one hand, and the lateral edges of the shell 
on the other, 5.5. 

Uesmarest describes, according to the plan just de¬ 
tailed, twenty genera, and a considerable number of 
species from different parts of Europe, Asia, and 
Africa. Many species occur in Great Britain, but 
principally in England, where they appear in the chalk 
formation, and also in the plastic clay of Sheppe^. 

In Plate CVI. we have given, from Brongniart, 
representations of a Unitdas and of a Cnneer, both 
of tlicm genera of the Criistacea.j 

2 . Trilobiles. 

Upwards of an hundred years ago, there was found 
in England, near to Dudley, in beds of limestone, or¬ 
ganic bodies of a 'veiy singular form, and different 
from all the petrifactions which had been previously 
seen, as well as from every organized body kndSrn to 
exist at the surface of the earth. There was no he¬ 
sitation, however, in referring them to the animal 
kingdom ; but for a long time it could not be deter¬ 
mined to what class they belonged; and Linnasus 
himself, on placing them with the insects, found 
their form to be so very different from that of the 
animals of this class, tliat he gave to the particular 
species which he has described the name of Eniomo' 
lilkus paradoxus. 

Notwithstandingthe considerable differences which 
exist between many of the bodies to which the name 
of EntomaUlesnm at first given, and afterwards that 
of Trilobiles, we nevertheless discover between them 
points of resemblance sufficient to characterize a 
very natural family. 

Their body, as in'tlie greater number of insects 
and in some crustacca, may be divided transversely 
into three principal parts. But the principal gene¬ 
ral characteristic, and what essentially distinguishes 
them from all known animals, is their longitudinal 
division into three parts, or lobes, by two deep fur¬ 
rows parallel to the axis of the body; this remarka¬ 
ble structure has excited the attention of ail obser¬ 
vers. At first the tails -were' only observed, and 
from their being considered as shells, tiie name of 
Concha Iriloba was given them. Afterwards this de¬ 
signation was transferred to the entire animals, by 
naming them Trilofntcs, a denomination first given by 
Knorr, and afterwards employed in a systematic 
manner by Briinnich and Blumenbacb. 


The Trilobiles appear to form a distinct family in Organic i<r 
the great division of animals named articulated, which , ■»<>■"•• 
may be included in the class Crustacea. It exhibits 
the following characters: 

Their body, as Brongniart remarks, is divided in¬ 
to three parts, which arc more or less distinct; thu 
anterior part, which ia named the scutum (buuclier), 

(the head, Walch, &c.), appears to present the union 
of what, in insects, is generally called the bead and 
thorax; the middle part of the body, which is divid¬ 
ed by very distinct transverse articulations, may be 
considered as the abdomen, or trunk of Walch, Briin- 
nich, Wahlcnbcrg, or the union of the belly and 
back: the posterior part, often distinctly separated 
from the middle division, though sometimes nearly 
blended with it, and which is divided by less distinct 
articulations, or transverse folds, may be called the 
post-abdomen. >The name of tail has been univer¬ 
sally applied to it by naturalists, from its analogy 
with the part in Crustacea, to which the same name 
is given with equal impropriety; it is traversed by 
the intestinal canal, but as there is, besides this part, 
a true tyil, it would be improper to allow the name 
to remain. At the extremity of tiiis prolongation 
of the abdomen, we find, in many species, un elon¬ 
gated appendage of a coriaceous, or crustaccous 
nature, either without articulations, as in the limulic. 
or composed of several plates arranged in the form 
of a fan, as in the lobsters; this appendicular part, 
which does not contain any viscus, should bear the 
name of tail. 

These two abdomens are divided longitudinally in 
all the trilobites by two deep grooves, into three 
longitudinal parts, or lobes, of unequal breadth ; 
the middle one is generally the narrowest and the 
most distinctly articulated ; the lateral ones, which 
are broader, even sometimes extend under the form 
of nearly membranous expansions, which appear to 
be supported by hard and costiform sides, or ap¬ 
pendages, proceeding from the abdomen and the 
post-abdomen. We shall follow M. Audouin in giv¬ 
ing the name, of sides (or ilia, or latera) (Jlancs) 
to these lobes, or lateral parts: we have said that 
this forms the essential character of the trilobites; 
it is never wanting in any species, and does not oc- 
£ur so distinctly marked in any known living animal. 

The scutum (bouclier) is always divided into three 
more or less distinct parts; a middle one, which, by 
Walch, is named the /tons (iront). and two lateral 
ones which may retain the name of cheeks (joues;, 
etimloyed by tiie same dutiior. ■ 

We observe upon this frons, or middle part of tiie 
scutum, two or more tubercles; and, often upon the 
two later^ parts, two other projecting tubercles very 
different from the first, wKicii have been compared 
to eyes. 

The similarity of these parts, in regard to posi¬ 
tion, general form, and reticular structure, to the 
reticulated eyes of insects, and especially of the 
Crustacea, scarcely leaves any doubt regarding the 
analogy which may be established between these tu¬ 
bercles and eyes. The articulations of llie abdomen 
and post-abdomen are sometimes prolonged laterally 
into projecting appendages. 

Sometimes the Uul does not exist at all, sometimes 
10 , 
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orgnmc Re- it is formed of a membrane which terminates in a 
inning point, or with a crustaccous subulate appendoge. 

Lastly, no naturalists have ever seen any thing 
which could be compared to ontcnnie or feet. 

'i'hc trilobites arc all marine animals; their con¬ 
stant association in the same rocks with shells and 
other marine productions can leave no doubt on this 
point. It would appear that they have been capable, 
of multiplying prodigiously, judging from the man¬ 
ner in,which certain formations are crowded with 
them, insomuch that these rocks appear to be en¬ 
tirely composed of them. 

The following are the generic names and charac¬ 
ters given to these fossil animals by Desmarcst 

Genus 1 .—Calymene. (That is, obscure or hid.) 

Bodif, contractile, nearly semicylindrical. 

Scutum, having several tubercles or folds, two re¬ 
ticulated oculiform tubercles. 

Abdomen and posl~abdomen, entire at the margin, 
the abdomen divided into twelve or fourteen joints. 

Point of the tail prolonged. 

C. Blumenbachii. Dudley Fossil. Auct. 

Vlypeo rotundato, tuberculis sex disiinctis in fronts ; 
iKvlis in genis eminentissimis ; corpora tubcrculata. 

Abundant at Dudley in VVorcestershire. Plate 
('VI. Three other species arc described by Brong- 
niart, and two of these are figured in Plate CVI. 

Genus IT. —A.sai>iiu.s. (That is, dilGcult to deter¬ 
mine.) 

Body broad and pretty flat; middle lobe project¬ 
ing, and very distinct. 

Sidfi, or lateral lobes, each twice the breadth of 
the middle lobe. * 

Submembranous expansions extending the arches 
of the lateral lobes. 

Scutum semicircular, with two rcticulaied oadiform 
tubercles. 

Abdomen divided into eight or twelve joints. 

A. Dcbuchii. 

Corpore ovato, antice obtuso: pars caudie mein- 
branacca ad margincm longitudinaliter striata. Plate 

r.vi. 

Is one of the species found in Wales. Four other 
species described by Brongniart, and one of these the 
A. Cornigerus, is figured in Plate CVI. 

Genus Ilf_ Ogyuia. (That is, of the greatest 

antiquity.) 

Boily much depressed, in the form of an elongated 
ellipse, not contractile. 

Scutum marginate; a shallow longitudinal groove 
proceeding from its anterior extremity. 

No other tubercles than the oculiform ones. 

Oculiform protuberances little protruded, not reti¬ 
culated ; posterior angles of the scutum prolonged 
into a point. 

iMttgUuditial lobes little protruded. 

Abdomen with eight articulations. 
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Two species of this genus, but none of them Bri-<>f*-’'‘'’'‘ 
tisb, described by Brongniart. 

.Genus IV— Parado.mdes. 

4 

Body depressed, not contractile. 

Sides much broader than the middle lobe. 

Scutum nearly semicircular; three oblique wrinkles 
on the middle lobe. 

No oculiform tubercles. 

Abdomen with twelve articulations. 

A%ches of the abdominal and post-abdominal sides 
more or less prolonged beyond the membrane which 
sustains them. 

Five species, no British, described; and one of these, 
the P. spinulosus, is figured in Plate CVI. The fos¬ 
sils described by Linnseus under the name Ento- 
molithus paradoxus belong to this genus. 

Genus V.-— Aqhostus. (That is to say, unknown.) 

Body ellipsoidal, semicylindrical. 

Scutum and sides with the edges a little elevated. 

^ Middle lobe presenting only two transverse divi¬ 
sions, each of a single piece. 

Two glandular tubercles at the anterior part of 
the body. 

Of this genus but one species, and that found in 
Sweden. 

CLASS VL— Iwsecta. 

From their perishable nature, the animals of this 
class rarely occur in a fossil state; and when they 
do apnear, they are generally very imperfect. Sup- 
pnsed^rvm of the genera Libellula and Epheme¬ 
ra occur in the marl slate of CEningen and Pappen- 
helm; and the elytra of coleopterous insects in the 
Stonesficld slate. Insects well preserved, and of ex¬ 
tinct species, occur in amber. Scliwcigger describes 
a piece of amber containing a perfect scorpion, but 
different from the common species of that genusf 
The ants inclosed in amber appear to be the same 
with the present species; so that we have the same 
arrangement in this substance as in rock formations, 
via. known and unknown species together. 

CLASS VIL— Mollusca. 

Fossil Shells. 

Fossil shells arc amongst tbc'most abundant of the 
organic remains met with in the strata of which --our 
globe is composed. They exhibit not only great va¬ 
riety in form, but also in magnitude, having a range 
from the colossal ammonite, several feet in diameter, 
to the microscopic nautili, and other shells of the 
same description. They are divided into univalve, 
or those composed of one valve or piece, bivalve, 
with two valves, and mulliveive, with more than 
two valves. 

« 

1. Univalve Fossil Sltells. 

These univalve shells are again divided into those 
with one chamber, termed unilocular, as the com¬ 
mon patellasor limpet; and those with several cham¬ 
bers, named multilocular, as the nautilus. Upwards 
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')r^'lulll; Itc-oi' seventy genera of unilocular shells occur in a 
iimiiis,^ fossil state, and niaiiy of these include numerous 
S|)ecie8. The nuiltiioeular genera are not so iiutue* 
rouH, their number uiiiounting to about twenty-two, 
but their internal stiueture is so interesting as to de¬ 
serve from us some notice. The nautilus, which is 
one of the best known of thcac, like ail the other ge¬ 
nera of this division, has its shell funned into a num¬ 
ber of chambers, divided by a perforated septum. 
The animal which inhabits it, and which is of the 
sepia or cuttle-fish tribe, resides in the largest and 
lost formed chamber; an elastic tube (sipbunculus) 
proceeds from the animal, and passes through the 
perforation in the sepia and the (lilierent chambers, 
and terminates in the first or smallest. It is con¬ 
jectured that part of the shell is enveloped by the 
animal, independent of the connection it has with 
it by means of the siphunculus. The tube is mem¬ 
branous. and it is probable that it is dilatable and 
compressible, so as to be capable of rendering the 
animal buoyant or otherwise at pleasure, us the air- 
bladder does ill fishes. The cells or chambers 
seem to answer no other purpose tiian that of con¬ 
taining air, as the animal leaves the last formed one 
in succession as it forms a new one, keeping up with 
them no other communication than what is preserved 
by the siphunculus. Thus, as the animal increases 
in size und occupies a new chamber, the last in or¬ 
der, and, in the same way, all the preceding ones, 
are leil empty, so tliat the gravity of the shell is not 
much mure than that uftlie water of the sca,and hence 
the addition of a small portion of air, by means of the 
siphunculus, may render it buoyant, and tbq expan¬ 
sion of the uir, and probably the addition a||^atcr, 
may cause it to sink. Of these nautili ’arc 
known to live in the present waters of the globe, but 
arc of rare occurrence, while the fossil species are nu¬ 
merous und abundant. Hcncc has arisen a question 
as to the cause of the great disproportion between 
the number of fossil und of recent shells of this tribe. 
Rome arc of opinion that the fossil genera have be¬ 
come extinct, ivhile others maintain that they still 
live at the bottom of the sea, out of the rcacli.of our 
observation. But the structure of the shell, as al¬ 
ready explained, proves that so far from their inha¬ 
bitants having been destined to live always at the 
bottom of the sea, they possess the power of rising 
up to and remaining at the surface of the sea. Sup¬ 
posing tliciii still to live, they would occasionally, as 
Uie present nautilus, be seen ut the surface; but not 
a single instance being known of a shell of these ge¬ 
nera having been thus seen, their existence may be 
reasonably doubted.—(Parkinson's Introduction.) 

vfmmontVes.—This Is another tribe of multiiocu- 
lar fossil shells, remarkable not only for its beauty 
and variety, but also on account of its vast abun¬ 
dance and wide distribution in the mineral kingdom. 
They are the petrified serpents of the vulgar; by 
some considered as the original type of the volutes 
of architecture, and have also .an interesting mytho¬ 
logical meaning.' Three hundred difibrent species 
liave been described. 

Another of the concaineratcd fossil 
genera, of a discoidal form, and which has been con¬ 
founded with seeds. It is so very abundaut, that some- 
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times whole tracks ofcoimtry arc principally compos- •^rgHi.ic in 
cd of it. The pj ramids of Hgypt arc partly built of a niuiii!- 
limestone almost cnliiely made up of iiumnuilitcs. 

Our iiinitJ will not allow of any details in regard to 
the Ortlioceratite, Bclcnmite, L’acculite, and ofliir 
genera of tliis remarkable division, which, in general 
character and economy, agree with the nautilus, ti!- 
rcady particularly noticed. 

2. Divah'C and Multivalve Foskil Shells, 

The bivalve fossil shells arc so numrrous and va¬ 
ried in their forms, tlpit we must refer for descrip¬ 
tions of them to the numerous treatises and works 
on fossil conchology. Thu multivalvcs arc of com¬ 
paratively rare oceurrcnco. 

CLASS VlII._RAnrAiiiA. 

Jichinius, or Sea Urchin Family. 

This extensive division of the cchinodermata ex¬ 
hibits groat variety in form, and although nut met 
with in the older secondary rocks, is abundant in se¬ 
veral of the newer. Some of the species resemble 
those at present met with in oiir seas, but none of 
them, ns far as wc know, arc identical with tlie re¬ 
cent ones. 

2. Asterias, or Sea Star Famih/. 

The animals of tliis series, from the delicacy and 
frailness of their structure, speedily decay, and 
hcncc arc rarely met with in <i fossil state. 

3. Crinoidca, or F.ncrinilc Family, 

The animals of this order appear, from their ii.ter- 
nnl structure and external form, to beloeg to a seiies 
allied to the Kndiaria, and therefore cannot be ar¬ 
ranged with the simple class of polypi. They abound 
in many strata, and in vast abundance, but very 
rarely in a living state,—a fact wliich shows the great 
dificrciicc between the animal world of the former 
and present period. Hliimcnltach first conjectured 
their attinity to the Uadiaria; Schweigger describes 
them as prdiculatcd and fixed usteriie ; and Miller, 
in his late excellgnt w’ork on the Crinoidea, has re¬ 
moved every doubt ns to their true place in the sys¬ 
tem. All the Entrochites and Bncriniles of authors 
belong to this family. 

CLASS IX_PotYi’J. 

Under this head we include all the diflerent kinds 
of simple animals named polypi, with their cover¬ 
ings, termed jiolyparia. All the corals popularly 
so called arc polyparia of this class, and many of 
these occur in a fossil state, as will appear from 
the following enumeration;— Astrea, some species 
fossil. Porites, none fossil. Madrejxn-a, few fossil. 
Explanaritt, none fossil, llydnophora;, some fos¬ 
sil. Menndrina, some fossil. Agarkia, some fossil. 

Pauonia, none fossil. J'ungio, some fossil. Cycloliies, 
entirely fossil. Jurbinolla, entirely fossil. Cary- 
aphyllia, several fossil. Favosites, a fossil genus. 

Orbulites, some fossil. Alveolites, nearly all fossil. 

Flustra and Echara, sometimes fossil. Gorgonia and 
Antipathes, not fossil. CoraUina, not fossil. Coral- 
Hum, rarely fossil. 

The most simple of all the animal productions 
12 
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>!''-!i>ilierto found in a fossil state are the alcyo.iiums 

■ luul BjKmfjcs. 

Tilt iilijionk 111 the fresli state are nearly as soft 
as spoiijji', but have stellular openings mi the sur- 
I'.iee, through,which polypi project. They occur 
sjiiiciiaKS fossil, and frequently in flint. 

arc composed of horny fibres connected 
togeilicp by means of an animal jelly, but hitherto 
no distinct polypi have been detected in them. They 
occur in a fossil state, and are abundant in the flint 
of the chalk formation, and in the chalk itself. 

il. I'ossit Uemain.*! Of Plants. 
f'a ftn and Impressions "of Trees and Ferns, 
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8. Ilolttlaiia —So named from its resemblance in Organic He 
form to a H heel. Appears to be a cryptogainous 

plant, probably peculiar to marshy places or water 
and forms a particular genus, lug. 6, Plate CVllI., 
is one of tho species from the coal formation. 

9. Sc/i/oZ/ip/BHa.—Stem jointed, contracted at the 
joints, leaves verlicillated. Fig. 1, Plato CVIII., S. 
tenuifolia; leaves sessile, awl-shaped, and rigid. Is 
the hippurU of some authors. From the coal for* 
mation near Burntisland. 

10. Annularia —Leaves disposed in a vertcillate 
manner, and inserted in a ring which surrounds the 
stem. Fig. 3, Plate CVlIl., is A. spinulosa from the 
coal formation. 


Vegetable remains occur in great abundance, and H. Osmuniagigandea^Tyg. 5, Plate CVIII. Oc- 
ill considerable variety, in diflbrent formations, par- curs in the bituminous shale of the coal formation near 

sicularly in the coal formation. In some coal mines Burntisland. The species figured differs from any of 

they appear well preserved, aud thus afford many fa- the recent species. It is indeed very difficult, in gone- 
cilitii s fur the determination of their characters; ral> to form an opinion as to the ferns found in rocks; 
wbi!>t in others they arc so much changed, as to ren- for the leaves of ferns of the {iresent creation, even of 

der it nearly ini|)ossibic to make out tlie dasses and different genera, arc so alike, that they arc easily 

orders to which they belong. In Plates CVlI. CVIII. confoundra, when we have nut an oppottunity of 
ue Jiave given representations of several casit end examiniog ^eir seeds, and particularly when we do 
inipre.>isions of the fossil vegetables met with id our not attend to the nicer distinetiona known to the ex- 
coal fields, partly from original drawings, partly from perienced botanist. How, then, can we determine 
I ho plates of Sternberg. in a sktisfaetory manimr the impressions in rocks 

J. Lfjudodendrott,-,-Stem squameus, thg scales in where the seeds are so rarely visible, and the parts so 
perfect specimens, with attached leaves, which are 'often altered! Smith, Brown, Link, and other emi- 
arranged in a spiral manner around the stem. Spe- neat botanists, on examining these impressions in 
eimens of four spccips arc represented by fig. 1; 2, slate clay and bituminous shale, thought some re- 
J,I‘laiuCVll.,andng.7,PlateCV[II.,andallofthem sembled a Pteris, another a Dicksonia, others Poly- 
trom the coal formation of the river district of the podium, Adiantum, Osmunda; and in all these cases, 
Furtii. Mr Allan, in the Transacdons of the Royal the.jkj^||dttalB they most resembled were natives of 
Socirtij (>/ Edinburgh, has given a figure of a Lepidu- trod^^^tes,—but not a single instance occur- 

dendroii, with gcver.ai circular flowers. rej]^^^|pipreBsion Of any known and recent spe- 

J. Tariolaria.—Slesa scutclar, or verrucose, and cie^s|H5^ ■ 
llic centre of the scutac affording a point of attach- ■ ‘ 3. Leaves of'planis, 

ment to leaves. This tribe bears some resemblance Impressions of leaves occur in rocks of di&rcnt 
to arborescent Euphorbia, and to some Cacti. In descriptions. Fig. 4, Plate CVIII., u tlie reprcsenlu- 
I late (..VIIL, fig. 8, is a drawing of the Variolaria tion of a leaf of a treop intermediate between a ?la- 
ficoidfs, with attached leaves. Hg. 4, Plate CVIL, taniu and Ljnodendrum. Someimpreuions resemble 
IS anoioer -pecimen witliout leave-, aud both from Spirica, others the Tilia Europca, Bctnla alouf,Betu- 
oiir neiglibourmg coal fields. ja fruticosa, Sail* caprea, Acer pseudo-phitanus, 

(alamiUr, so named from their general rcsera- Populusnigra,Acercampestre,Rhamaus fraugula, Sa- 
blancc to the calaniita: ol the ancients. One species fix myrsinitos. These impressions are found in some 

evil. I'lg. 9, Plate of the rocksofthe Paris formation. Leaves are also 
(. V III,, IS another figure of tlie same genus, but pro- sometimes found in amber, and some are of opinion 
bably a diflerent species. ;l,at these belong to the Aloexylon agallachum, and 

4. Smagodcndron.—0( this tribe,tme species is tlie amber itself is conjectured to be an exudation 

liguroii, fig. 6, Plato CVII. • that tree. 

5. llhyti'lotepis—ls so named on account of the 

thick wrinkles with which the hack is marked. In I^pf'Bsstons ojFloviers, 


coal formation, England. Fig. 7, Plate CVII. Beautiful specimens of aster-like flowers are some- 

6. Flaltellaria,-~A tribe which resembles the times met with in a Icpidodrerolous tree in the coal 

palms, fig. 8, Plate CVII., F. borassifoUa, from the formatloi^near to Edinburgh; and one of these, as al- 
coal formation near Burntisland. ready mentioned, lias been figured in the Transac- 

7. Noeggerathia —Fig. 3, Plate CVIII. A repre- lions of ike Roml Sodety of Edinburgh. 
sentation of one of the species of this fossil genus. Schlotbeim describes the impressions of a flower 


s 

* Schlotheim has lately published descriptions and'figures of impressions of sea plants, fuel, found in a 
coal formation connected with a limestone which rests upon the new red sandstone formation. Similar im¬ 
pressions occur in the coal field near Burntisland. 
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oi^nnic ito. of ranunculus from a metalliferous bed near I'rank- 
iiiiiuis. ciiborg in llus.-Ia; uI>o impressions of an aquatic 
* Uiinuiiculus or 'I'rollius in the limestone of Oeningen. 
In Blunienbach’s Spec. Arch. Tellur, and in Karg's 
K$saj/s, there arc observations on this subject. 

4'. Fossil Seeds and Fruits. 

Fossil seeds and fruits of plants occur in diflbrent 
formations, but usually in such a state as renders it 
nearly impossible to determine the tribes to which 
they belong. Faujas St Fond found fossil fruits in 
the brown coal of Liblar, which, he said, bore a 
strong resemblance to areca nuts; an opinion in 
which he was not supported by the after examina¬ 
tions of Jussieu, Desfontaincs, Lamarck, and Thouin. 
'Fhey probably belong to some palm. Tiic fossil seeds 
that occur in bituminous wood, in which amber also 
is found, cannot be referred to any known plants. 
In the Island of Sheppey there are accumulations 
of seeds, some of which arc like those of the palm, 
others tlic chesnut, cocoa, but none identical with 
any of these. 

5. Plants in Calcedony, Siliceous Sinter, and CalC' 

Tuj: 

The early observations of Duubenton, and the 
later ingenious invcttigations of Dr Maccullocb, 
seem to prove the existence of various cryjitogamic 
plants in calcedony, particularly* in that variety 
named mocha stone. The included vegetables are 
referred to tlie tribes Jungermaimia and liypnum of 
botanists. The siliceous sinter of Iceland, some¬ 
times confounded with calcedony, we to 

contain occasionally plants of diiierent de|||H|bDE. 
Caic>tuif, in some districts, as at Burgt(Np|p|^n- 
tains well preserved specimens of the Chara vulgaris, 
and Ch. hispida. Confervx have also been found in a 
preserved state in compact calc-tufil Some of the 
gyrogonites of Lamarck, found in calc-tuflj are cer¬ 
tainly seeds of the chara tribe. 

6’. Petrified IVootls. 

Trunks, branches, and roots of trees occur in 
rocks of diiferent kinds, or even loose, more or less 
impregnated or petrified with mineral matter. The 
structure and external form are sometimes well pre¬ 
served, and ill other cases both are nearly obliterated. 
Some of these, belonging to the palm tribe, are there¬ 
fore monocotyldonous; otlicrs, and the greater num¬ 
ber, present concentric rings and other internal ar¬ 
rangements which characterise dicotoiydonous trees. 
Ilitiierto no accurate descriptions have been pub¬ 
lished of the internal structure of these petrifac¬ 
tions, and consequently the names given to them arc 
not to be depended on. Thus it is said that oak, 
birch, pine, box, elm, willow, hacel, ash, occur pe¬ 
trified in the form of wood-stone and wood-opal; 
but our own experience docs not go to confirm these 
determinations. 

II.—STATE OR CONDITION OF FOSSIL 
ORGANIC REMAINS. 

Fossil organic remains occur either unchanged, 
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or more or less altered from their original state or Oigamc lie- 
condition, by the removal of some of their consti- ni«in». 
tueiit pans, their bituniinisation, or owing to impreg- 
nation with various mineral substances. Shells, 
bones, teeth, vegetables, of various descriptions, in 
some alluvial soils, are scarcely at all altered, and 
remains of quadrupeds have been found well pre¬ 
served in ice in polar countries; and in peat-mosses, 
human bodies remain uncorrupted for a long series 
of years. Shells arc sometimes found in a nearly un¬ 
altered state in solid rocks, as limestone. The beau¬ 
tiful fire marble of Carinthia contains unaltered shells 
of ammonite, with their pearly lustre, and rich tints 
of the most beautiful colours. Shells and bones oc¬ 
cur in other alluvial strata, more or less blenched, 
being dry and fragile, owing to the removal of a por¬ 
tion of tiicir animal matter. In fossil fishes, some^ 
times not only the bones, but also the soR parts, and 
even the scales, occur more or less perfectly pre¬ 
served. Fossil vegetables occur, cither nearly unalter¬ 
ed, or more or less bituminised or carbonised, in allu¬ 
vial strata, also in the brown-coal formation, and in some 
sandstones. In ocher cases, the animals or vegetables 
have disappeared, and only their casts, or impressions, 
remain to attest their former presence. This change is 
more frequent with vegetables than animals. In parti¬ 
cular situations, the organic body, whether plant or 
animal, is simply ebated, or incrusted, with the mi¬ 
neral matter, and but slightly impregnated with it. 

The incrusling mutter is most frequently calc-tufl' 
and calc-sinter, less frequently volcanic tuff. But 
the most durable state of fossil organic remains is 
the petrified, when they are more or less completely 
impregnated with mineral matter. 

I. Petrified Vegetables. 

Wood Petrified with Ilomstone. —Trunks, branches, 
and roots of trees and shrubs arc sometimes im¬ 
pregnated with hornstone, forming what is called 
wood-stone, or ligneous hornstone, and this is one 
of the most frequent of the petrified woods. The 
wood appears, in some cases, to have been in a 
rotten state when petrified, and such varieties ap¬ 
pear light coloured and shivery; in other cases, ii 
appears first to have been bituminised, so that it 
is both bituminous and siliceous together, in which 
case it is of a dark brown or black colour, and 
of a more compact texture. In our Cabinet, we 
have several specimens to show the combination of 
siliceous matter and bituminous wood in its differ¬ 
ent stages of bituniinisation. Lastly, in-other cases, 
the wood appears to have undergone no change, 
and then, the wood, or at least part of the lig¬ 
neous matter, remains in the petrifaction, while, in 
others, the whole has disappeared, IcoFing nothing 
but its form behind. It is probable, however, that 
many wood-stones, in collections, arc not real petri¬ 
factions, but portions of trees in which a great se¬ 
cretion of silica has taken place. In the Museum 
of the University of Edinburgh, there is a large 
mass of wood-stone, said to have been obtained 
.Rom the centre of the trunk of a teak tree, which 
may be viewed as a portion of the wood highly im- 
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Orgiinii: Hr>prcgnated with silica by the living powers of the 
mains. tree. * 

2 . Calcedonic JVood and Jasper Wood. —In some 
cases the wood is petrified with caiccdony, and in 
others with jasper ; the first has usually a yellowisit 
white colour, and resembles decayed wood, while 
die latter exhibits great variety of colours. In'sorao 
rare varieties of Heliotrope a fibrous and probably ve¬ 
getable structure occurs. 

.'J. Opaline IVood.—VfooA, when impregnated with 
opal, forms the most beautiful variety of petrified 
wood. It is distinguished from the others by resin* 
ous lustre, conchoidal fracture, inferior hardness, 
and lower specific gravity. Hungary is the chief 
country of this beautiful fossil remain. 

4. Calcareous lVood.—VfooA is sometimes more 
'or less completely petrified with carbonate of lime, in 
the form of calcareous spar or of limestone. In some 
cases the wood ajipcars to have been bituminous be* 
fore petrifaction, in others rotten, and in some not 
altered. It oepurs in alluvial soil and in various 
limestones in different parts of England. 

5. Aluminous iroorf.—Some woods arc petrified 
with aluminous matter, but generally along with it 
there is a considerable intermixture of iron pyrites. 

f). Wood petrijied tnilh Iron Pyrites. —Fossil wood 
of this description soon decays on exposure to the 
influence of the weather. Seeds are sometimes in 
this state, as is the case in the Island of Sheppey. 

7. Wood and other Parts of Trees and Plants petri^ 
jird with Carbonate and llydrocarbonale of Iron.— 
Wood and fossil vegetables in this state are not of 
rare occurrence, and are the most indestructible of 
the woods imi)regnatcd with ores. 

S. Wood impregnated with Copper Pyrites. —This 
variety of mineralized wood generally contains, be* 
sides pyrites, blue and green malachite, which stains 
it with their beautiful colours. 

9 . Wood impregnated with Galena or Lead- 
Glance. —Some specimens of this description occur 
in old mines, thus proving the comparative newness 
of their formation, while others of a more ancient 
date occur in brown coal. 

2. PfiTKiFiEO Animal Remains. 

The remains of quadrupeds, birds, and amphibi¬ 
ous animals arc seldom impregnated with mineral 
matter, and when this takes place, it is generally 
their harder parts which are petrified, 'i'hc horns 
of deer are sometimes impregnated with clay iron 
ore, and bones of quadrupeds oecur penetrated 
with lead-glance and iron pyrites, and have su¬ 
perimposed crystals of the same minerals. The 
fossil fishes in the bituminous marl slate of Thu¬ 
ringia arc often entirely bituminised, and, accord¬ 
ing to Werner, the bituminous impregnation of the 
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slate is derived from these fishes. Sometimes thc*^'l!““y 
fishes in the marl slate are also impregnated with^ mainiu 
copper pyrites, and also with Icad-glancc and iron 
pyrites. Crustaccous animals are petrified with cal¬ 
careous spar, or with iron pyrites. The Echini, 
or Sea Urchins, arc petrified with calcareous spar, 
with flint, and seldom with iron pyrites. The va¬ 
rious tribes of shells and corals arc often petrified 
with calcareous spar, less frequently with clay iron 
ore, and rarely with flint or caiccdony, and with sul¬ 
phur. And lastly, the Alcyonia and Sponges, the 
lowest of the animal world met with in u fos.si| state, 
are usually penetrated or impregnated with flint. 

III.—GEOGNOSTICAL SITUATIONS OF 
FOSSIL ORGANIC REMAINS. 

When fossil organic remains first engaged tlic jiar- 
ticular attention of naturalists, it was believed that 
they were irregularly distributed throughout tlw! 
diflerent formations of which the crust of the earth 
is composed, and that the whole had been deposited 
from the waters of the Deluge. It was soon, how¬ 
ever, ascertained, tiiat some rock formations never 
contain petrifactions ; a fact which gave rise to the 
opinion, that fossil organic remains were confined to 
one set of rocks, the secondary, in which they were 
jumbled together in an irregular manner, while they 
were entirely wanting in the formations of the pri¬ 
mitive class. The more accurate investigations of 
geologists, particularly those of the gcognastical 
school of Werner, not only proved the insufficiency 
of forgier views, but gave a new and interesting cha- 
racyMIu tlie whole subject. It was shown by these 
inqtlRK, 1. That petrifactions, or fossil organic re¬ 
mains, do not occur in primitive rocks, but first ap¬ 
pear in rocks of tlie second, or Transition class. 2. 

That these organic remains are, in general, more al¬ 
tered, or mineralised, in the older than in the newer 
formations ; so that they appear much changed in 
transition rocks, and scarcely at all altered in the 
rocks of the newest, or alluvial class. 3. That these 
remains are so arranged in the bowels of the earth, 
that those of the more simple animals and plants ap¬ 
pear first, or in the oldest rocks; that in rocks of a 
middle age, the remains arc of animals higher in the 
zoological and botanical scales; and that in the new¬ 
est rocks, the fossil organic remains arc of the more 
perfect animals, even reaching to man. f 4. That 
the fossil organic remains in transition, secondary, 
and diluvial formations, arc in general diifercqt from 
those of the present creation; but that, in tiic post¬ 
diluvial formations, the remains arc of recent species 
of animals and vegetables. .5. And iasti}', that al¬ 
though these fossil animals and plants, in general, 
differ from those of the present world, we observe 


* Workmen remark that mahogany, plane tree, and otiicr woods, arc sometimes liarder than usual; .and 
also, tliat they occasionally contain grains of sand. The hardness may be partly owing to secreted silica, 
and the sand would appear to be silica, secreted by the powers of the plant, therefore resembling that in tlie 
teak wood, the rush, and the bamboo. 

t The terrestrial rock formations, or those which have been formed on tho land, arc still so imperfectly 
known, that, in some cases, it is not easy to determine their age in relation to those which have originated 
under tho water of the ocean. 
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Orfiinic He- tliat they approach nearer and nearer, in appearance, 
nuins. those of the recent tribes tlie newer the lorin.i- 
tion in which they are contained ; so that, as already 
mentioned, in the newest formations there is an ubsc- 
lute identity of cliaracter, proving that the fosiil spe- 
fics arc ti>e same os those of the present creation. 
A full statement of all the facts on this very inU'rcst- 
ing subject would extend this article much beyond 
the limits prescribed ; and, therefore, wo must rest 
satistied with the following account of the distribu¬ 
tion of petrifactions as they occur in diflerent rock 
formations, particularly as observed in Great l^ritain. 

Primitive rocks, as already mentioned, contain no 
organic remains, and, therefore, arc supposed to 
have been formed before animals and vegetables were 
called into existence. They first a[>poar in the 
rocks of the second great class or the Transition. 

I. Fossil OnuANic IIxmaivs in TaANSiTiox 
Hocks. 

The rocks of this class which ajFord organic re¬ 
mains are limestone, grcywacke, and clay slate; but 
of these limestone is that which affords the greatest 
number and variety. All the remains, nearly, arc of 
animals, and of tribes occupying a comparatively low 
rank in the zoological scale; none of them ranging 
higher than the class .Moilusca; and must of tliu 
species, and some of the genera, occur only in the 
transition series, disappearing entirely in the rocks of 
the succeeding formations. 

The following tribes of corals arc met with, and 
generally in the limestone, Can/op/ii/llia, Tubipora, 
I'avosileSf Asirea, Madrepora, and i'tijiina. I’he 
last mentioned genus is, with tlic cxccpti|m of 
one recent species found in the South St* en¬ 
tirely fossil, and confined to the transition class. 
This is one of many instances, of the occurrence of 
fossil animals along with those of the earliest crea¬ 
tion, no traces of which have been seen in any of the 
subsequent formations, but wbicli are now found in 
a living state in the seas of the opposite hemisphere. 
No fossil Echini, or Asteria;, occur in the rocks 
of this class, but several tribes of the nearly allied 
family Crinoidsea are met with, such as the Cifoth- 
crinites from Shropshire; Platicrinilei in lime¬ 
stone, Dudley ; and Rhodocrinites, also at Dudley. 
The Trilohile tribe, so nearly allied to the Crus¬ 
tacea, occurs abundantly in the rocks of this class, 
but principally in the limestone. When the Crus¬ 
tacea begin to appear in the newer formations, the 
tribolites' have disappeared, if not altogether, at 
least almost so. Fossil shells occur in greater num¬ 
bers and variety than is* generally imagined. Of 
tliese the multilocular univalves are the most charac¬ 
teristic in a gcognostical' sense, and the following 
are the genera met with, viz. Amntoniles, Orthoce- 
ralites, Nauli/ites, and Conularia. Unilocular uni¬ 
valves arc Euomphalut, fJeleciles, Patelliles, Hue- 
cinites, and Bucarditet. Bivalves arc Anomites, Tc- 
rcbratulitei, and Peniamenis. The vegetable re¬ 
mains arc of rare occurrence, and their peculiar cha- 
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raeters have not been determined. The corals, or-tirganu He- 
thcceratites, and trilobitcs arc the most charac* 
leristic petrifiictious of this class. 

II. Fossil Ohganic Remains in Seconuahy 
Hocks. 

I. Pint. Sandstone, or Old Red Sandstone. 

Occasionally, remiiins of plants, shells, and corals, 
occur in this formation, but hitherto they have not 
been determined with the requisite accuracy. * 

2. Pirst Secondary Limestone, or Mountain Lime¬ 
stone. 

This formotion, which, in a general view, rests up¬ 
on old red sandstone, and sometimes alternates with 
the rocks of the coal formation, is more abundant, 
hi petrifactions than the transition rocks. Of the tribe 
of corals, it contains species of the genera CarifOphly- 
lia, Ttn binolia, and Flnstra : of the unilocular uni¬ 
valve shells, Puomplialus, Planorbh, and Ciruis: 
multilocidar univalve, Orthocfratites' Naulililcs, Am¬ 
monites, EUipsolites, Nautellipsitcs, Contdatia, and 
Amplexu.y. Of the biralvc genera, the following are 
met with, viz, Vrodnetas, Pentamerns, Spiti/er, Tere- 
bialulites, Orypliites, and Cardites, it is wuithy of 
remark, tliat many of the univalves and some of 
the bivalves that occur in this and the transition 
limestone, possess that particular kind of .vtrue 
iure, rarely met. with in the shells of the present 
ere.ation, which enabled their inhiibilants to lise 
and sink in the water. The curious structure of 
Bpirifer, and the multilocular arrangement of Pro- 
ductus, Pentamerus, Aroplexus, and Conularia, :is 
Mr Parkinson remarks, imparted, in all probability, 
to their inhabitants, a power of a sunil.ir kind. 

.Sowerby mention.s a shell resembling the Helix foiiiid 
in mountain limestone; but Parkinson is of opinion, 
that it belonged to a distinct genus, and probably pos¬ 
sessing the same power as janthiim (formi-’rly consi¬ 
dered as a helix), that of sinking and rising in the 
water. Hitherto, no rensains of Asteria: or Echini 
have been met with in this formation, but the platy- 
crinites of the Critioid family, is not nnfrequent. No 
true Crustacea occur, but several members ofthc th- 
mily Trilobitcs are found in the mountain limestone 
of England and Ireland. .Some obscure traces of 
fossil lislics are rarely met witli. As examples of those 
may be mentioned the supposed spinous radii of a 
Balistes, and imperfect remains of what resembled 
the snout of the Xiphias, or sword-fish. 

3. Coal Pormalion. 

This formation is principally remarkable on ac¬ 
count of the imtnerous fos's!! remains of plants which 
it afibrds. Several of the principal tribes arc re¬ 
presented in the plates attached to this article. All 
the species, and most of the genera belong to plants 
difierent from those of the present creation; many of 
them, and those the predominating ones, resemble 
cacti, palms, reeds, and ferns; thus intimating the ge¬ 
neral state of the earth’s surface when they ilourbhcd. 


* The petrified woods in old red sandstone are often in Uie state of woodstone. 
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Hi He- The bituminous shale and slute rlay sometiinos con- 
lain Orllioceratiles, 'I'crcbraluUtcs, Anmoniks, and 
some .‘■pecies ot' the genera Lingula and t'wz'o. 

4. Second Secondary Limestone, or Magnesian Lime¬ 
stone. 

'I'lie Tossil organic remains oi' the magnesian JimO' 
stone, whieli, in the general suecossiun, re.-ts imrne- 
<liately upon tlic coal iurtnatioii, have not hitherto 
l)een iimeh studied. Some I'lustru: and Crinoidma 
are mentioned as occurring in it; and also species of 
the genera Donax, Area, Anomia, and Vnio ; and 
lastly, remains of a fish, of the genus CV/^e/oi/on, were 
found imbedded in this i'urmation near to Sundor- 
l.nid. 

'I’he limestones named Jiiiumhious Marl Slate 
and /jcchstcin, arc associated with this magnesian 
limestone, and, iherelbrc, arc considered as belong¬ 
ing to the same general tormalion. Thu bituminous 
. marl slate often forms the lower part of the series of 
111 igncsiun iiinc.stone, and contains ntAnerous pclri- 
li'‘d fldics; which some niilurdliats are inclined to 
(iin'-ider as principally frcsli water species; u few on- 
I; apjieuring to them to Itavc been inhabitants of the 
ocean. In this limestone aLso there occur remains 
Ilf mi nniiiinl of the genus Monitor, of the class Am¬ 
phibia ; but petrifactions of vegetables are rarely met 
with. We sometimes meet with branches of plants 
analogous to the Lyccpmiiiim, and more rarely of 
Jems, and of plants allied to the genus Phalaris. 
.\inoiigsl these fresh water product ions, various re¬ 
mains of marine animals, such us Gnjphites, Trilo- 
Intes, and Crinoidtea, make their appearance. 

The /.echsteiii is particularly distinguished by the 
great abundance of the Crypkiics aculcntus it coii- 
tiiiiis; Ferns and Lycopodiums resembling tho.se of 
the coal formation ; and it is said, also lemains of 
l.epidodendroKS plants are found in it. 

a. Second Sandstone, or Sew Ucd Sandstone Forma¬ 
tion. 

V'ery few organic remains have hitherto been 
found in this formation, and those met with are 
/bs.iil trees and shells. 

a. Third Secondary Limestone, including the Lias, 
and Oolite. 

a. Lias Limestone. 

'riiis limestone rests on the new red sandstone. 

It abounds in fossil organic remains, of which thu 
following list contains several of the more interesting: 

Corals are of rare occurrence; species of one 
tribe only, the Turhinolia, h.nving been rtict with. 
Several species of the genus Peniacrinite arc met 
with; ami also remains, more or less perfect, of 
Fellini. The fossil shells in this rock differ consi¬ 
derably from those of the mountain limestone and 
other preceding formations; only a few specie.s of 
some of the multilocular univalves, as Ammonites, 
Nautilites, and Belcmnites, and of the Terebralulas, 
lining here discoverable. The fossil shells found iii 
this formation chiefly consist of bivalves of the ge¬ 
nera Osirea, Grypheea, Plagmtoma, Plicatula, Avi- 
cula, Mya, and Cardita, with the single univalve 
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shell Trochus Ang/icanus of Lifter, not, perhaps, Organic Ke- 

met with in any ot tlie succeeding strata; a shell of 

the ^eaasJIcltcina, aiidthc first s-imple unilocular shell 

having a liirrieulated form, met with in a fossil state, 

being a .species of the gtiiiis Mtinnia. .Several .5peeie.s 

o\' emstacea occur. Spines, teeth, and other parts of 

fishes also occur, but in general in tm imperfect state. 

I’onesaml )jalate.s of/i/r/Ze h ive been fuiiml m this for¬ 
mation ; but it is particularly distingUi.-iicd by its con- 
taming remains of two very remiiikiiblc extinct «'c- 
nera of oviparous ipiadrupeds, belonging to the .‘;;ime 
class with thu natural order Laeena, but yet dillei- 
ing in structure from all the genera at present 
known to exist, and in such particulars as must have 
fitted them to live entirely in the sea. These are 
the animals already mentioned under the iinincs 
Ichthyosaurus and Plcsoisannts. 

b. Oolite, tSe. 

In the strata .above the lias belonging to tiie 
oolite, including also the rocks named Cornbrasb, Co¬ 
ral Hag, &c. many genera of organic romaiiis are 
met with, which wc shall now enumerate in the 
usual manner, beginning with those of the lowest or 
least perfect animals. 

]. Lower Oolite .—Traces of Alcyonia, and ihc fol¬ 
lowing genera of corals, are met with, via Ksrplaun- 
ria, Astrea, CaryophyUia, Fiingia, and Cycloliies. 

The interesting Crinuide. family afforils the I’entu- 
criuite!) Caput Medusm, and Suhungularis ; specie.s, 
sometimes well preserved, of the genera Conulus, Ci- 
duns, Echinus, and Clypeus of the Echinus fami¬ 
ly, are met with, and rarely fragments of Crustacea. 

Khells if thu foUowiny genera arc abundant, vi/. 

Pecien, Ostrea, Terchiatiila, Modioln, TcUnui, Vnio, 

Lulraria, liigonia, I'/ovlius, JJelemnites, XuntUilcs, 
and Ammonites, llemnms of vertebral aniiuaJs nru 
ot rare occurrence, the only instance known being 
of vertebrae, supposed to belong to the nnrinc Itr.er- 
t(C, 

2. Cornbrash, Stoncsjield Slate, Fore.st Marble, 
and Great Oolite .—Tlic following is a general enu¬ 
meration of the organic remains met with in this part 
of the oolite scries, which, in the regular succession, 
rests on the lower oolite. 

Species of Millepore, Tubiporc, CycloUte, and 
CaryophyUia, occur in this part of the oolite se- 
lics, and the Encrinilal family appears in consider¬ 
able variety; species of Echini, and two or three 
varieties of Crustacea also occur. The fossil 
shells arc of the following genera: TercbraCula, 

Lima, Avicula, Pecien, Ostrea, Cardium, Trigonia, 

Modiala, Serpida, I'olula, Turbo, I’urrileUa, Ampul- 
laria. Ammonites, and Nautilus. Teeth, vertebrae, 
and palates of Jish are met with; and also several 
species of Tortoise. Several oviparous quadrupeds 
have been found; one is a well characterized Croco¬ 
dile, and remains of a Mcgalosaurus, forty feet long, 
were found at Stoneslield. But the most singular 
fact is, the occurrence of bones of a species of Di- 
deiplii8,'or Opossum, in the Stonesfield slate. Erag- 
raents of fosstl wood are met with; and the Stunes- 
ficld slate exhibits beautiful impressions, chiefly of 
Jems and reeds, many of which resemble those of the 
coal formation. 
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Organic. He 3 . Coral flag^—Thli liine*tone lies above the pre- 
nwina ceding, and is also a member of the Oolite series, 
jt abounds in roro/x,—contains many different spe¬ 
cies of the tribe Echinus, and considerable variety of 
bivalve and univalve shells, and among the latter are 
species of Ammonites, Nauiilites, and Belemnites, 
I he remains of vert^ral animals arc rare, and of 
U 1 C 8 C the most temarkabic are the vertebree of the 
Ichthyosaurus, a 

i: Kimmeridge C/oy—Under this head we include 
a series of clay beds, higher in the scries than tlie 
preceding, but still belonging to the oolite forma¬ 
tion. It contains both bivalve and univalve fossil 
shells, and of these the most characteristic is the 
Ostrea dcltotdea. It also contains remains of the 
Ichthyosaurus and bones resembling those of the 
tohak. 

5 . Poland Oidile .—Tlie most characteristic shells 

in this Oolite are the Ammomtes triplicalus, and Pec- 
ten lamelfosus. ’. ■ 

6. Purbccli Perf#4—This Vmestone contains beau¬ 
tiful impressions also bones of turtU, and 

heads oH crocodiks. Its shells have not been well 
examinta}. 

7 . Third Sandstone Formation, or Green Sand For¬ 

mation. 

In this formation the organic remains, whether of 
animals or vegetables, are often in a siliceous state. 
All the tuood found in this formation is silicided, but 
none of it has hitherto been referred to any even of 
the most general divisions of the botanical system. 
Numerous silicified Alcyonia are met with, and also 
a good many fossil species of the family Echinus, 
Corals, and.also species of the Crinoid family, rare¬ 
ly occur. She^ occur in vast abundance, and in 
great variety; but, with the exception of a few teeth 
of Jish, no remains of vertebral animals have hitherto 
been met with. 

8. Fourth Limestone Formation, or Chalk Formation. 

a. Cludk Marl. 

The lower part of this formation, named chalk 
marl, affords considerable variety of fossil organic 
remains;—fossil Corals, Sponger, Echini, Crustacea, 
Encriniles, and bivalve and univalve shells ; and of 
these the most abundant and intoresting are those of 
the muitilocular division. The species of the mui- 
tilocular genus Hamiles are numerous and abundant, 
and are highly characteristic of this part of the chalk 
formation. Fossil wood is sometimes met with. 

b. Chalk. 

This formation contains many organic remains of 
auimals, from the.sponcc to the alligator. The fa¬ 
milies of Aliyonium and Spongia occur in great va¬ 
riety of form, but their characters ore still much in¬ 
volved in obscurity. Madrepores occur, and but 
little changed from their original state; also several 
genera of the Crinoidea, imd the species often in 
a high state of preservation. Several species of 
the Aslerias, or star fish, are described os oicurring 
in chalk ; but of all the eiganic remiuns, those of 
the tribe Echinus are the'mest numerous, abundant 
and characteristic of the formation. Of Uie fossil 
shells probably the only genera peculiar to the cludk 
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are the Crania and Magas. Of the muitilocular gc< Oissnic ge¬ 
nera the following are met with; vis. Ammonites, laoins- 
Scaphites, and Belemnites. Tlie first occurs rarely 
in the upper chalk; tlie second only in the lower. 

The remains of several tribes of fishes are met wiili, 
wliich are alleged to belong to the following genera; 
vi/,. S^uidus, Diodon, Daliftes, Murana, Anarhichas, 

Salmo, Esox, and Zeus. The remains are chiefly dif¬ 
ferent Bulcated palates, teeth, detached vertebrae, and 
irregular masses, with the scales of fishes. The teeth 
are generally referable to different species of shark 
or Squalas ; the bony tongues and palates to difhir- 
ent spedes of Raia. 

d. Brown Coal Formation. 

This formation, which rests upon chalk, is almost 
entirely composed of extinct species of plants; and 
in some countries, as Switserland, it is associated 
with vast accumulations of a conglomerate named 
Nagelfluhe. 

10. Paris Formatidti, 

Undcir this iiead wo comprehend ail the different 
secondary rocks newer than the brown coal or chalk 
formations. In this group of rocks the number and 
variety of organic remains is great, and in general 
they are in a higher state of preservation than in 
the preceding formations, and also approach much 
nearer to the organic beings of the present crea¬ 
tion. The members of thia series, as it occurs 
in England, are as follows, reckoning from below 
upwards. 1, Plastic day. 2. London day. .'1. 

Fresh water formations. 4. Upper marine forma¬ 
tions. 

1. Plastic Cloy.—In this clay, which reposes im¬ 
mediately either on brown coal or chalk, there are 
Ostreee, Ceritkiee, Turritella, Cyclades, &c. together 
with the teeth of Jfish and portions of coed. 

2. London Clay, the Calcaire Grassier of the 
French.—Few corals occur; the echinites, so com. 
mon in chalk, are very rare in this formation, and 
very few of the encrinile family have yet been 
discovered. Crabs and lobsters are frequent; for in 
the British Museum there are preserved thirty dif¬ 
ferent species of crabs from the London clay in the 
Island of Sheppey. Fossil shells are numerous and 
well preserved, often retaining nearly the .ippear- 
ance of recent shells. There are but few ^edera 

aof recent shells that do not occur in this rorma- 
tion, but the species are generally diftrent; on 
the other hand, tew of the extinct genera, so com. 
mon in the older formations, occur in this. No 
muitilocular or bivalves of complicated structure'oe- 
cur in this clay. About thirty-two genera of bi¬ 
valves have been found in the more ancient striita; 
and only five or six new genera have been found in 
the London clay; but, on the other hand, the more 
ancient strata have been found to contain only 
twelve or fourteen genera of simple turbinated- uni¬ 
valves, whilst the linden clay and its acoampanying 
sands and crag have afforded, .diiity-two genera of 
turbinated sheUs; twenly-fivd.bf which, with about 
sixteen other genera not known to have existed 
in a mineralised slate, inhabit the present waters of 
our globe. Petrified fshes of great beauty arc 
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Organic Rc'gotnetimes met withi also crocodiles utd turtles in a 
mains gjQfg ^ perfectly minendised «tate. It fVe- 
okn andcontain! portions of Jbssil mod, and vaaf 
hhtSmd. variety of froit or ligneous seed*vetselii. Seven hon* 
-^-dred diiferent Bced-vess^ have been collected, and 
few of them agree wftfa any known kinds. 

S. Fresh-vsaler JPormotidNi.—These are so named 
from their containing mincipally tbelli resombling 
those of fresli'watera. The rollowing genera occur 
here, viz. Ltfmntus, Hanot^s, Ctf^osloma, add 
lix. And these are associated with seeds, and wi|h 
parts of cdeoptermis insects. 

4. Upper Marine Formation^lt is remarked^ of 
this formation by Parkinson, ** A few shells only, which 
may be placed among those which are suppos^ to be 
lost, or oinong tliose which are the inl||i)ilants of the 
dbtant seas, arc here discoverable f the greater 
number not appearing to differ specifically from 
the recent shells of neighbouring aeas.* BesideB 
these shells, there rarely occur palates tfJUk, apd 
fossil sponges, and alcyonia ; and, it is said,^fstl 
‘ hones of some unknown animal, and teeth of the 
mammoth. ^ 

ift. Fossil. Oroamic Rbmaims in AtLuvtAt 
Rooks. 

In the diluvial members of this class are found the 
fossil remaina of elephants, hippopotami, rhiMceti,' 
d.c. already enumerated; while the post-diluviei 
soils contain, principally, the remains of aniimds and 
vegetables of the present creation. 

IV.—FOUMATION OF THE STRATA IN 

WHICH FOSSIL ORGANIC REMAINS ARE 

CONTAINED. 

Our limits do not permit us to enter into any 
particular discussion on this branch of our sub* 
jeet, which is, indeed, the less to be regretted 
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from its vague and dubious nature. Wc shall, there* Orgsaie Re. 
fore, conclude with a very few observations. The 
primitive rocks, as dready mentjpned, appear to odn^aiut 
nave been formed before the organic kingdom was Shsaud. 
called into existence; because thi^ mmtaio neitberw>s,.w 
an^^ nor vegetable remdns. It m io the tMinsition 
roima thM orgwiie remains first make dieir appear* 
ance; sfaoiring, thatat their formation, alndnot ear* 
liety animala and vegetables began to exMi and thus 
peat^ establidilng one of the most remailmbie and 
btriking facts in the whole range of geologicd science. 

For a mng period, the oi^nie productions of the earth 
appear to have b^n principafly marine; at in all the 
formations extending from the trUnsiUon class, to 
the chdk, indushre, eorals, shells, encrinites, echini* , 
tes, fishei, end marine oviparous quadrupeds, are the 
predomioatin^ fossil animals; ana heece the diffiirent 
rocks of those fmwationt mutt have been formed 
under the waters of foo ocean. But the strata of 
the cod formation contdn, besides marine organic 
remains, land plants and land shells, and the bitumi* * 
nous marl slate, dready mentioned as lying- over the 
coal fornwtion, principdly fresh water fism; facts 
which lead to die ooaclosion, that fresh or land water 
was concenaed in theh formation. The formations ex¬ 
tending from didk to the dluvid series, from their 
ccntaining abundant remains of both marine and fresh 
water animals, riiow that the waters of the land and 
the oceau assisted in the formation of these rocks. 

And lasdy, in the diluvid formations contdning 
the'remsins of to many extinct quadrupeds, Ac., we 
hate Buffident evidence of their formation by a 
great rising of the waters of the ocean, or of a 
flcod; which Uppean to have been that described in 
the Bible; while the posiHlilttvid days, and sands, 
and graveb, with their fotsil remains of known plants 
and aniau^ are formations duly taking place upon 
the land, nnd under the sea. 
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OIIKNEV and SHETLAND, or ZETLAND, 
two groups of islands in the North Sgl, belonging 
to, and forming together one “of the counties of 
Sitoabnn. Scotland. The Orkney Isles, which are separated 
from Caithness by the Pentland Frith, a strait from 
six to twelve miles broad, are situated between 
.580 20' north latitude, and between HCP 

24i’ and 3” S3' west longitude from Oreenwicb. Be* 
^tween these, and what properly form* the Shetiapii 
'group, are the two isles of Fair Isle and Poulaj the 
farmer lying about S4 miles to the south of 
mainland of Shetland, and the la^er, suppoas^ to be 
the Thule of Tacitus, about SO miles to the west: 
both of them fall under the general denomlnatieta of 
Shetland. With these exceptions, the Shetland Isles 
may be placed between 590 48' SO" and 60^ Si' 
nom latitude, and between fSf and 87' west 
longitude. Iir clear weather they con be di^nctly 
seen from Orkney, from which Fair Isle is only 


about 86 miles distant. The Orkney Isles have Esunt. 
been computed to contain 884,000 Mres, which is 
probably riiove Uie truth ; and of this, 800,000 are , 
said to be waste, or covered by water. Those of 
Shetland may be about twice af large as Orkney; of 
which only about 20,000 acres aae supoosed to be 
cultivated. But the v^y irregular fornu of the 
islands, penetrated 1^ arms of tlie sea in all direc¬ 
tions, render those estimates, in the absence of any 
aecurate survey, nothfog more than approximations. 

Orkney is divided irto< seventeen pwtshes, com* Dlvinom. 
posing three presbj^rles and one synod; and Shet¬ 
land into twelve, here called miNttlrtin, makiitg one 
presbytery, which is invested with synodical powers. 

Together they constitute one sheriffdom or stewart- 
ly, under die k^tdietion of a riiwiff-depnte and two 
suWitutes, iHiOte courts are held at Kirkwall in 
Orkney, and at Lerwick in Shetland. Orkney alone Kepitienu* , 
sends one member to Parliament; the landholders of«®“- 
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Orltnry ami owin_; to tlii-ir pci'uliar tenure.®, or llie 

oj-jj scpir-ito V!tliifitii)n ol’ tliLi’r estates, liiuinj; 
no vole in the election. KiilvMall.ihc only royal burgh, 
joins with Ding«^al), 'J’lnn, Dornoch, and Wick, in 
electing a member for the Scottish burghs, Of the 
l:ind-ta.x puydhie fur tiie county, two-thirds arc levied 
Rfr.i.'. (Voin Orkney, and ono-third from Shetland. 'I'lie 
viilued rent is L. .07,78() Scots; and the reid” rent, 
us returned to the property-tax in 1811, w.ns, for 
tlic lands of Orknc}’, L. Hf. Gd. Sterling, and 
for the houses L.213H, Its. Gd.; for the lands of 
.Shetland L. G741,Gs., and for the house.s L. 1408; 
i.'io Kind rent of b >th being thus L. 16,28G, <)s. Gd. 
.Supposing the extent to be a million of acres, this 
gives a rent of not quite 4d. the acre; but the land¬ 
owner derives a protit from the labour of the tenant¬ 
ry, which, though cun.sidcrable, bcinjc indefinite in 
its amount, and difficult to be ascertained, was not 
probably included in this rental. 

<) kniy UVs. The number of the OitxNKY 1 st.es, besides insulat¬ 
ed rocks which bear little or no herbage, here called 
skt'mes, is G7; of which only <JS or i2<) arc iithabitcd; 
the others, known by the name of holms, being em¬ 
ployed only us gr.aicing grounds fur slieep and cattle. 
Of the inliabitcd isles the most southerly is South Ro- 
naldshay, supposed to contain 21- square miles, with 
a population of upwarls of iCtK), partly employed in 
agriculture; much of this island being good arable nr 
grass land ; nnd partly in the manufacture of kelp. 
To the north-west of this is Hoy, an island of twice 
the extent, but containing only about n third of the 
inhabitants, the greater part of it being , high land 
covered with heath. Durray, situated north from 
South Itonaldshay, from which it is sep.arated by a 
channel about a mile broad, has an area of only three 
square miles, but produces grain, green crops, and 
good pasture, and has a valuable r.tbbit tvarren. 
Farther north is the largest island of the group, call- 
:>i.iii!i.ui(i. ed Pomona, or Afainland, extending at least 30 
miles from east to west, and containing upwards of 
Ti'wf.s 200 square miles. The towns of Kirkwall and 
.Strumness arc in this Island; the former having 
about 2000 inhabitants, and the latter 1400. The 
harbour of tstroinne.ss, to which the entrance is from 
the south, by a passage only a quarter of a mile in 
breadth, is particularly safe and commodious, though 
somewhat difficult of access. Shapinslia and Rousa, 
each containing from 10 to 12 square miles, partly 
arable and parity pasture, lie to the north of die 
.Mainland. Reyond these are StronsTt, to tlic nortii- 
east, about IG square miles; and Eda, north-west 
ffotn Stronsa, not quite so large; both of them eon- 
t.uniiig a considerable pro|TOrtion of productive land; 
the former having two gtaid harbaur.®, and the latter 
rurrying on the manufacture uf kelp on such a scale 
as to allbrd employment toa gteut part of irs inhabit¬ 
ant®. .Still farther north lie Sunda on the east, and 
Westra on die west. Saiida, though only about li) 
square miles, has about 1800 iiihabitanis, being na¬ 
turally a productive territory, and yielding about a 
tifili of all the kelp made in Orkney. Both from 
this and Westra, fishing is carried on to some extent. 
North Ronaldshay, the mo.st northerly of all the Ork¬ 
neys, lies about two mile® north from Kanda, and 
upon an area of from foui to six square miles, has a 
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pejiulation of about 500. If the exient of llie Ork- Orkney m;! 
iie 3 s he only 410 square mile:*, the cstimatt; given in •'’1 nl-nui. 
the Ch'iicral liejjoit of tsi'otlaiid, the population in''"^**' 

1811 would be nearly .53 per square mile. I'oinilaimn. 


Of the SiiF.Tj..\Nti 1 si.es, the number altogether is s,hitliirii 
about 100; of which upwards of thirty are inhabited, Mls. 
nnd some of these last are very small. The fiist to 
the south IS Fair Isle, only about two or tliree square 
miles in extent, the inhabitants of whicli are chiefly 
employed in the cod fishery. To the north, and a M,,:r 
little to the cast of this, is the Mainland, or l.irgcst 
of the group, about sixty miles long, and from two 
to seven miles and upwards broad; having the pro¬ 
montories of .Sumburgh-head and Fitful-head on tlie 
south, and stretching from thence northward in a 
form very irregular on all sides. Arms of the sea, 
here called voes, penetrate the land in all directions, 
so inurh so, that no part of the island is said to in.- 
mure tliiiii two miles from the sea; and ut one pl.un, 
the i.'thmus of Mavis Grind, the breadth is le.ss llian 
one hundred yards; and it is surrounded ut no giLi'.t 
distance by a great many holms and skerries, uhich 
give to the landscape, if it may be so called, a sin¬ 
gularly wild and romantic appearance, when vicyved 
from the high grounds, which here occupy a niiirli 
greater proportion of the surface than in the Oik- 
ncys. Mainland contains Lerwick, the capital oi r»«n- 
the Shctlands, having about j.3U0inlitibitanU; iinl 
little to the south-west, Scalloway, the only etlie: 
town, which now consists uf but a few seat tired 
houses, though a place of some antiquity, and ibr- 
mcrly distinguished for its castle, and fur being the 
seat of j'j.sticc. Between this island and Bressu)', on 
the cast Of Lerwick, is Bressny Sound; so celebrated 
for being the resort of vessels employed in tiic 
tisiieric'k. It is upwards of three miles in length, and 
from one to two in breadth, nnd aflTords safe anchor, 
age to ships of any burden. St Magnus Bay, on the 
nnrth-wcst of the Mainland, with an inlet from it cil- 
Icd Hammersvoe, also presents a secure retreat Ici 
shipping in the most tempestuous weather. On the 
east of this island, which in extent Ls greater than all 
the othAa put together, the principal islands from 
south to north are Bressay and Wlialsey, and on the 
west Burra, Papa .Stour, and Muckic Roe, and at a 
distance from these Foiila. Bressay and Whalsey 
contain each about sixteen or eighteen square miles, 
but the others arc much smaller. North from the 
Mainland is Yell, the next largest of the Shetland 
i.sles, about twenty miles long, and eight broad. 

East from Yell lies Fetkir, consisting of good arable 
and pasture land. Unst, the most northerly, about 
two miles from Yell, in extent about forty square 
miles, also contains much good land, fit for either 
tillage or grazing. It was here that the French phi¬ 
losopher jiiot, in 18IT, and in the following year 
(-aptain Kater, prosecuted their experiments for th(< 
purpose of detcrmihiiig, in this high latitude, the va¬ 
riation in the length of the seconds pendulum. The 
former has ^iven an animated picture of the coun¬ 
try and its inhabitants, in his Notices siir les Opera¬ 
tions, &c. read to the French Institute in 1818. 
-\8suining the extent of these islands to be 880 pa|)ul.-uiun 
square miles, or twice that of the Orkneys, the popu¬ 
lation in 1811 was at the rate of only twenty-six 
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Orkney and per Square mile. But, if the pruduclivc land be lit* 
slictland. |.]g more than 20,000 acres, much of the subsistence 
of the inhabitants, small as the number is, must be 
drawn from ^tlicr sources than their own soil, 
riiiiiatc. climate of tlicsc islands is exceedingly moist, 

and the'winters long; yet the cold is not intense, and 
snow seldom lies nuiru Xhaii a few days. The thcr« 
inometer in the Orkneys commonly ranges between 
2.T’ and 68®, and in 1811, a rainy year, the quantity 
of rain was 29.05 inches. In Shetland, during the 
summer of 1808, the thermometer was for a few 
days at 75°, the medium temperature of July and 
August being about 70°; aud it seldom falls 10" be* 
low the freezing point. According to Dr Edmond- 
ston, the nicdiuiii temperature of the winter months 
niay be taken at 88°, and of tho summer at 65°. On 
the shortest day of tlie year the sun is above the ho* 
lizon five hours and twenty-five minutes. From the 
middle of .May to the end of July it is never dark, 
the short absence of ihu sun being supplied by a 
bright twilight. Vet all these islands ar^e much ex* 
|>oscd to high winds, which often destroy the crops, 
as well as occasion great losses at sea; while, sur- 
chnrged os the atmosphere commonly is with mois¬ 
ture, the sonsatiuii of cold is often greater than what 
IS indicated by the thermometer. 

>.„i. Of the ar.ible or productive land, the soil is in ge¬ 

neral s.indy, or a light loam, of no great depth, some¬ 
times upon limestone, but i'rrqucnlJy sandstone, and 
in the latter case it is often much injured by wetness. 
But l)y f.tr the greater part of the surfacc'is covered 
with moss aud moor, and exceedingly sterile. Among 
the minerals are iron, lead, and copper, none of 
which are wrought at present. In 1817 Dr Hibbcrt 
found the chromate of iron in the island of Unst. 
Marl is very common in Orkney, but much neglect¬ 
ed, and also limestone. Beds of limestone occur in 
almost every parish of Shetland. There is no coal, 
l)ut peat is every where so abundant, that the inha¬ 
bitants do not suffer from want of fuel, 
iturttl Kco- 11’“ economy of these islands presents seve- 
iKniiy. ral peculiarities, to wlilcli wo can only advert very 
shortly. The proprietors of Orkney derive a greater 
income from the kelp manufactured on the shores, and 
those of Shetland from the fisheries on the coast, 
than from the soil itself; and to obtain a suilicicnt 
number of hands for these employments, the land Is, 
in general, divided into very small farms, of which 
mort of the rent is paid in product and in services; 
—in Shetland chiefly in butter, and in fish sold to the 
landlord at a price below that of the market. In 
Orkney land is Jet by the mark,~or merk, an indefi¬ 
nite measure, and not by the acre ; and in Shetland, 
where the same practice prevails, the marks are di¬ 
vided into dfiferciit ciasscs,«sucli as sixpenny, nine- 
penny, and twelvepenny marks; terms wliich, what¬ 
ever they may have denoted originally, do not now 
define either their relative extent or value; a sixpen¬ 
ny mark being often as large and productive ns a 
twelvepenny one. Botli in Orkney and Shetland 
nearly all the estates are freehold, though the udai 
tenure was formerly general in the latter country; 
but they arc burdened with feu-duties and rents, for¬ 
merly paid to the Crown and Bishop of Orkney, and 
now to Lord Duqdas, the grantee, or lessee of the 
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Crown. Tithes are drawn in kind, and in Shetland Otkasy anti 
are said to be very oppressive. Most of the snail ^«t bnd. 
tenants hold their possessions onlylVom year to j'ear, 
having no leases. 

Outs, bear, or big, and potatoes, are tho princi-Crop*. 
pal crops: yet the soil and climate are in general 
well adapted to turnips and clovers, which are now 
to be found cultivated upon a small scale in many of 
the islands. All their implements are rude, and, as 
we should think, incfiectivc; in many parts ilie spade 
is almost the only one in general use. Their native 
horsc's, cattle, and sliecp, arc all diminutive animals, f-'w Stock, 
stunted by hunger and cold, particularly those of 
Shetland } but better breeds arc'now f*und in 0|(k- 
ney. The late Mr MoJcolin Laing (the well known 
historian of Scotland), who introduced a flock ^ 

Merinos into Orkney in 1808, found them to thrive 
well, and their wool not to deteriorate, but nsther 
improve. Tlic .Shetland horse ’seldom reaches the 
height of eleven hands, or the cow the weiglit of 
3 cwt., and the milk which the latter yields, on the 
cou)mon pasture-*), does not exceed three English 
quarts per day. In Orkney, tho number of sheep 
has been computed at 50,000, and in Shetland at 
from 70,000 to 80,000. Tho wool of many of the 
latter is very fine, and might probably be much im- 
. proved, as well os the animal itself, by proper treat¬ 
ment. But at present, the sheep depasture promis¬ 
cuously without being herded; neither shelter nor 
food is provided against the rigour of a lung winter, 
and disease, when once introduced into the flocks, 
makes the most cruel ravages. A great many swine 
are bred in tiicsc islands, particularly in the Orkneys. 

Th» liair, or rather wool, with which they arc cover¬ 
ed is made into rope.s, “ and it is not uncommon for 
a man who^clls his pig to bargain to have his wool 
returned.”—(Shirreff's .^^rkultural Vine.) Rabbits 
are found in mo.st of the Orkneys; and geese are 
reared in great numbers ns an artielc uf export. 

Of the manufactures of this rouoty, by far the Munuruc. 
most important is kelp, of which the quantity pro-‘"'^°'- 
duced in the Orkneys yearly is about .‘iUtH) tons, but 
in Shetland only from 400 to O'OO tons ; the preci¬ 
pitous shores of the latter islands being less favoura¬ 
ble to the growth of the sc.a-wceds from which it is 
made tlian those of Orkney. During the late war, 
it has been computed that about L.40,000 a year 
was received by the landholders for the kelp made 
in Orkney alone; aud liie people whom it employs, 
for eight or ten weeks in summer, include a great 
proportion of the inhabitimts. Buf since peace, the 
price has fallen so much, mat this important Branch 
of industry will perhaps ccule to be profltable; and 
the repeal of the duties on Scotcli salt, in the last 
session of Parliament, which may lead to the produc¬ 
tion of soda from that article, has filled the propric- • 
tors with apprehension that it may soon be annihi¬ 
lated. Before the late war, the linen manufacture 
was carried on to a considerable extent in Orkney, 
but has decreased since. Straw-pkiiling has been 
introduced both into Orkney aud Shetland, .ind cm- 
|)loys from 1200 to 1400 people, chiefly females. 

Shetland has been long celebrated for iu hosieri^. 

Stockings are knit upon wires in almost every fami¬ 
ly, and of such diflerent qualities, that while some 
w 



<)8 


O R K 


•'hi lUiifi. 


orkni'j mid arc \allied at L-2 a uiiir, others arc so low as ^jd 

Tl)e fiahtTits are lo S'letland what kelp is to Ork- 
I lu'y, the great souree ot enipltiymeiU and revemie to 
ir.>. mlmhitiints; yet cod and lobsters are caught in 
gn at ipiantiiies among the Orkney isles, and curried 
alive to the London market, and the dug ami oruLHsh, 
tor llie use of the inli:i]>itunts; the funner alTord- 
ing oil, and the latter an agreeable artiele of food, 
but the fisheries nf,Slict1anil are fur more considera¬ 
ble. About GOO boats and GoOU men are employed 
Iron] the !20th May to the ICtli August in fishing for 
ling, cod, and tusk, called the tuliitcJi\hing, at from 
tvvgnly to forty miles from the coast. 'I'he principal 
i^utioms, or fiaii/s, are in the parish of Northmaven, 
in the north-vviv>t quarter of the Mainl.ind. The 
spacious bay of St Arugiius, vviiicli is on the south 
.side of this i>arish, leads to the harbour of Ilillswick, 
where there is good anchorage in from seven lo 
twenty fathoms; and on the beach, which is large 
and c<mmioJions, tliere nie warehouses and salt and 
fish cellars with every other necessary aecoininoda- 
tioii. Another great station is at the Out Sf>(rries, 
e.ist li'oin the Mainland. As the fishermen arc also 
.snia’II farmers, it is commonly stipulated that tlicsc 
t 111 oc kinds of fish shall be delivered to their land¬ 
lord at so much per cwt. of wet (ish, the landlord 
curing them, and taking all fiirilicr Hsk upon liim- 
•self. Two tons and a half of wet fish make only one 
of dry; of which the quantity annually cured by the 
laiullioiihTs was, a few years ago, npward.s of 1000 
tons; a’'.d tlic price in Shetland was ISs. Gd. the cwt. 
'i'lii.-; w as before tlic discovery of the Cod>bunk, which 
wo shall notice immediately. Jiut there is a number 
('f what .ire called/W-e fishcr.s, especially in the two 
isiaiuls of llnrr.i, who being at liberty to soil to whom 
they |)lea#e, receive u higher price tlian the small 
tenants, and the quantity caiiglit by them is not In¬ 
cluded in tlie above. Besides these kinds of fish, 
h.ililml, skate, and several others, are got at the 
.'•'line time, all of which belong to the lishermen, 
without any claim on the part of the laiidhulders ; 
and this is the case also with what is caught on 
hand lines during winter and spring. Of these «•/«- 
frr /h/i, the annual export is about 65 Ions. The 
herring-fishery was formerly prosecuted by the Dutch 
to a great extent among these islands. “ Some old 
nien," say.s GiUord, who wrote his Dcscripimi of 
Slirllmid ill 17d;}, “ say that they have seen in 
Mressay .Sound, at one lime, 2200 busses.” Since 
peace, these industrious peojile have begun to re¬ 
sume their l.abour.s, thuu|^i upon a raueli smaller 
scale. But the quantity of herrings caught by the 
Shetland fishermen on the coast is comparatively 
truHing ; and notwithstanding the encouragement af¬ 
forded by Parliament, it does not appear that they 
have embarked to any extent in the deep sea fislicries. 
One of the most ancient and beneficial branches of 
the Shetland fisheries is that of the coal-fish, known, 
according to its age, by the names of tUloclr, pittock, 
and selhr. These form a principal article in the 
subaistcnce of the lower classes. 
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In the summer of 181H, an extensive cod-bank Orkney .imi 
was discovered to tlie west of the Shetland Isles, ^hedaml. 
According to the fishermen, it lies from 25 to SO 
miles wc!>t from Fonla. They refer to the west of ’ 

tlie isl.iiid of Wc'-tra, one of the Orkneys, as its ori¬ 
gin, and from thence it is continued in u direction 
nearly north by west, having been variously enter¬ 
ed upon in srecriiig from the etut, as far as about 
20 miles nurth-wcbt of Shetland, a distance of about 
110 miles. The breadth is reported to be from 18 
to •I'.'i niilc.s, and the depth of water from 28 to 50 
fathoms. The great productiveness of this bunk has 
been fully established. About double tlie weight of • 

fish was caught on it in 18ip that had been former¬ 
ly Uikcn by vessels of the same burden in other 
parts. 

The nature of the trade of tlicsc islands in.ay be an- TrmU'. 
licipated from what wo have said of their products. 

Orkney exports kelp, linen clotli and linen yarn, skins, 
goose feathers and quills, and a few other articles; 
and the imports are wine, spirits, groccric.s, iSic. Oat¬ 
meal and hear or big appear both among tlic im¬ 
ports u; d exports; but it is understood that this 
rango of islands, in ordinary seasons, grows corn 
enough for tlic consumption of its iiih.'ibitunts. The 
chief exports of Shetland are fish, kelp, oil, luitter, 
and hosiery; and tlie imports the same with those 
of Orkney, with the addition of corn, of whi(.li it 
docs not raise nearly a sufHciency. The money 
brought into Shetland by such of the natives Ub en¬ 
gage themselves ns seamen in tlic wliaie veSbcU is 
computed to amount to no less a sum rhun L.15,000 
yearly. 

There is no poor rate in litis county. It is the iw. 
practice of tlie island to board the poor upon the 
tenantry, in proportion to the extent of tlicir posses¬ 
sions ; each pauper having a certain number of fami¬ 
lies assigned to him, with whom he lives in succes¬ 
sion, and who are .«aid to treat him with kindnc.ss. 

'J'hc wages of labour cannot be accurately express- \v.i^i'. 
cd in money, us iliey are paid partly in produce, and 
vary much at ditierent seasons, owing to the de¬ 
mand fur kelp-making and the fisheries. In Shet¬ 
land a ninii'servaiit will seldom engage for more 
than nine raontiis in tiie year. The provisions ob¬ 
tained fhim their own soil ,und from the fisheries arc 
sufficiently moderate, but such as must be imported 
arc proportionally high priced. Thu condition of 
the labouring cltRses is understood to have been 
much improved since the introduction of kelp-mak- 
ing; but it is alleged, tliat the practice of connect¬ 
ing this kind of industry, and that of the fisherman, 
with the occupation of land, is incompatible with agrU 
cultural improvement. The population of the coun¬ 
ty, In LSOl and 1811, w^l be seen in tbc annexed 
abstract. 

See The Hlatistical Account of Scotland. Barry’s 
History of Orkney. Edmondstou’s Yam of Zetland. 

Shiireif’s Agricultural Yieiv of Orkney 6/id Zetland. 

The General Jieport of Scotland. Dr llibbcrt’s Dc' 
scription of the Shetland Islands. 

(A.) 
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OHLKANS, NEW. See United States.. 

OKME fkoBEBT), the Historian of B^^li^l) India, 
horn at Anjengo in Travancore, wfis the son of Dr 
Alexander Orme: Ids inoUicr was a Miss Hill, ii 
sister of Mrs Robert Adams. 

Ho was sent to England' at the age of two years, 
.Tnil placed under the care of Mrs Adams, who lived 
in Cavendish .Square. His literary education com¬ 
menced very early, for he went to 1 farrow at six, 
having been previously, for a twelvemonth, under 
the private tuition of a clergyman in the neighbour¬ 
hood. For seven or eight years he applied to his 
classical studies as a schoolboy witli great diligence; 
and when heswas thirteen, he was placed in the office 
of the Accountant of the Alrican Company, in order 
to gain some practical knowledge of the principles 
of commerce. . 

In 17 'J <2 he went out to Calcutta, and was there 
engaged in a mercantile house of respectability: he 
made a voyage to Surat in their concerns, and on 
his rcfiirn, in 174e5, be received from England the 
appointment ol’ a writer. Five yaars afterwards he 
was promoted to the rank of factor in the Company’s 
service. In 1X52, having been desired to give his 
opinion on the regulation of the Police of Calcutta, 
he drew up a memorial on the subject, which did 
great credit to the accuracy and profoundness of his 
views of the manners, the habits, and the interests of 
the country. ^ ‘ 

lie returned to England in 1753, upon a visit to 
his aunt, and he was much consulted, during his stay 
in London, by Lord Holdcrnoss, then Secretary of 
State, with regard to the policy to be observed to¬ 
wards the French Government respecting llie affairs 
of India. He went out again in I754-, and took his 
scat as d member ol the council at Fort St George. 
He hod here an oppoi t unity of etfectunlly serving 


tlic Company by the vigour of his political conduct, 
and of greatly contributing to the establishment of 
the decided preponderance of the English interest 
in India. After the well known affair of the Black 
Hole of Calcutta, he was particularly active in pro¬ 
moting the appointment of ('olonel Clive to the com¬ 
mand of the expedition destined to punish the cruel* 
ty of the tyrant who was the author of that outrage: 
although his friendship with Colonel Clive did not 
continue uninterrupted through life. Mr Orme’s 
exertions on this and otlicr occasions were so highly 
appreciated by the Directors, that he was nominated 
as eventual successor to the government of Madras; 
but he did not stay long enough to profit by the ap¬ 
pointment. In the capacity of Accountant-General, 
he became intimate with Mr Alexander, afterwards 
Lord Caledon, who was his deputy, and with Mr 
Dalryinple, the hydrographer, to whom he showed 
many civilities from a conviction of bis merits. Mr 
Henjamin Robins, the historiographer of Anson’s 
Vo»/age, had also been one of his early friends, that 
is, during bis first residence in India; for this sin¬ 
gularly active person died in 1751. 

Mr Orme’s situation in India was extremely fa¬ 
vourable for the ucquisitioA of historical information, 
which it was the delight of his life to collect; but 
his health requiring a change of climate, he sailed 
for Europe on board of the Grantham in 1758. 
't'he ship was, however, captured in January 175ft, 
off the Cape of Good Hope, and carried to tlie 
Mauritius: after having been detained here for 
some time, Mr Orme was allowed to proceed to the 
(’ape, and thence to France. He landed at Nontf, 
ill the spring of 1760; he paid a visit to Pari.-, 
where he amused himself for some months with the 
literature and the theatres of the day : and his bio¬ 
grapher has preserved some interesting remarks that 
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t)rmc. they suggested to him. In October he arrived in 
London, and engaged a liousc whicti liud lately been 
built in Harley Street. 

Ho ein|jloyod liiiiit.clfibr the two succeeding yonra 
upon his .Military I listory ; sparing no pui^s nor ex- 
penre to coinpli te the collection of materials, wliich 
ho had begun to form in India, and to prcjiare the 
work, with all possible rare, for the press. The first 
volume appeared iti l7G.‘i, and w.w received with 
gn at approbation. The Company not only granted 
him free access to their Records, but gave him also 
tlitf appoifitincnt of their historiographer, with a 
salary of L. 400 a year. After this time, lie re¬ 
sumed some of bis classical studies which he had 
discontinued so long, as to have forgotten almost all 
that he had learned: but lie soon recovered his 
knowledge of ilic ancient languages, and added to 
them afterwards such ot llie modern ones .as he found 
likely to besub-servient to his pursuits. His hours of 
leisure were chielly passed in the enjoyment of lite¬ 
rary society: he became a Fellow of the Society 
of Anthjuarifs in March 1770; ho w.a!j intimate 
about the same time with Lord Sandys, and with 
Sir James Harris. .Sir William Jones, Dr Robertson 
the historian, Dr Pemberton, Dr Wilson, Athenian 
Stuart, and Nourse the bookseller, were also among 
his particular friends; ns ivell us Mr Ui^usc Uougbton, 
afterwards Sir Charles Rouse Rnnglitoii, Hart., to 
whose urbanity and thorough acquaintunce with the 
Pcisian langu.ige he was iudebced for several of his 
historical documents. lie obtained additional J’v 
formation for the completion of his Iliitoiy from the 
French (jcncral de Bussy, who had been much con¬ 
cerned ill some of the transactions narrated in his 
first volume, and who was so much s.itiVfied with his 
camlour and impartiality, that lie invited him to his 
house in the country, and entertained iiim there, in 
1773, witli great kindness and liospitalit}'. 

After tlie publication of the second volume of his 
History, lie had ample leisure to amuse himself with 
literary pursuits of a more general nature: but in 
178 k, he suffered a severe afilietion from the loss of 
liis nephew, Mr Ilosea, who was shipwrecked, with 
his wife and family, upon their return from India, 
on board of the (ircisvciior. In 17p2, he retired to 
Ealing, where he continued to reside till the time of 
his death, winch happened on the 13th January 
1801. 

Good sense and sound judgment were the prin¬ 
cipal features of his character: his works are more 
distinguislied by simpiiij^ty, clearness, and pre¬ 
cision. than by any very powerful eloquence, or 
a very nice discrimination of cliaracter. He was 
not, however, deficient either in command of lan¬ 
guage or in poetical feeling. Sir William Jones and 
Dr Robertson paid him seme very high compliments, 
ill their privdtu correspondence, for the elegance 
and purity of liis style: the former of these writers 
‘ as also characterized him, in liis third Discourse, as 
ossessibg “ an exquisite taste for cvefy fine art.” 
7e find also, among a few miscellaneous poems col¬ 
lected by bis biographer, a remarkable lilllo Address 
to the Moon, written at Madras in 17^17, which is 
manifestly the original of a well known (ireek epi¬ 
gram and a Latin ode of Sir William Jones: and 
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certainly the compliment of having been “ set to Orme 
music, and much admired,” (bust be considered as II 
far inferior to that of having been repeatedly imj. ttxfonlshirv. 
tated and tran.>lated by a poet of a judgment so cor- 
rect and a taste so refined, and having been called 
tiic production of a man of great talents, and a 
particular iriend of the translator.” 

1. Of liis works, the eailicst, in its origin, was his 
(ii’iieral-Jdcu of I hr (iovernment and People In- 
doslau. It was principally written in I73i2, and fi¬ 
nished during his return to ILiigland in the next year. 

A part of it was prefixed to liis Military History, 
and it is printed in its entire state among his posthu¬ 
mous works. 

2. of the Military Tranmclions <f the 
Jlrilhh Sution in Indosfan, from the year 174.7, 

Vol. I., extending to ITHd. 4to. Loud. 17 bV.'. Fd. J, 
with an c.\ccllent index, 1781. A Dissertation on 
the M.'ihoinmedan Conquests nnd Establi*>im)i-nrs in 
Indostan is prefixed to tliis volume. N.o Iiisto- 
rian,” says the autlior of the Aannal Itegukrfm- 
170 4, “ seems to have been more perfectly informed 
of tlie subject on uiiirli he has nmlirtaken to write : 
anfl very few liavc possessed more fully the talent of 
impressing it, in the clearest and most vivid manner, 
on the imagination ar.d understanding of his reader.” 

The Secund I'olmrc, pub!i..'lu'ii in 1778, cairies the 
history down to the peace of 17 (j3. 

3. Hhloriml Frtip,mnit.i of the Mo"ol Empire, from 
tlicycar IGol). fivo.^Lond. First published ano¬ 
nymously, but aeknow lodged and reprinted in 4to in 
180.7 ; tegetiier with the Origin of the English Eetn- 
hlhhnicnf at Itroach and Surat, the General Idea 
of the. Government and People, tf Iinlo.itau, and a 
Lfe <f the Author. The Historical I'ragments is 
a work of coii.siderahlc research, making 11 sort of 
episode to the .Milit.iry History, to which it affords 
some additions and corrections: it relates princi¬ 
pally to tlic sanguinary Arungzebe and his imme¬ 
diate successors, and to his contemporary, Sevagi the 
“ Morattoe,” the professeil descendant <>f*Poru8. The 
Essay on the Trade of Surat is a fragment wliich 
was left unfinished by the autlior. 

4 . Several hundred volumes of Mr Orme's manu¬ 
script collection.", together with some scarce printed 
tracts, relating to Oriental history, are carefully pre¬ 
served in the library of the East India Company. 

prefixed to the Historical Fragments. Jones, 

Poeseos Asialica Commentarii.'] (i.. 1 .) • 

OXFORDSHIRE, an inland county of England. nn..n.K. -. 
chiefly celebrated on account of its eopital, which is Rxtent, nm'i 
the piiiicipal scat of learning in the British do- Uivisions. 
minion.’', and from which city it has derived its name. 

It is bounded on the east by Buckinghamshire ; on 
tlie south, south-west, and south-east, bj’ Berkshire; 
on the north-east by Northamptonshire; and on the 
north-west by the county of Warwick. The ri¬ 
ver Thames (called sometimes the Isis till it reaches 
Oxford) is the line of clcmurkation on the whole of 
its southern boundary ; running between this county 
and Berkshire with various, and in the latter part of 
its course most beautiful, sinuosities. The county is 
of a most irregular figure. Near the centre, in 
which the city of Oxford stands, it is not mure than 
seven miles in breadth, and at no great distance to 



O X F 

OxfonUhirc. the north it is tliirty*eig1it miles. Towards the north 
it resembles a cone, and to the south it is similarly 
contracted. Its extreme len^h is titty miles. The 
extent is estimated at 742 square miles, or 474,880 
l^nglisii acres. It contains one city, twelve market 
towns, and two hundred and seven parishes, and is 
divided into iburteen hundreds. 

Fare of ilie This coUnty is by no means unirornily beautiful. 

< i>iiii(Ty. Qjj j|jg jjjg absence of hedges,* which ore sup* 
plied by stohe walls, gives a dreary a(tpcarancc to 
the face of the country. In the centre, it is gene* 
rally flat and woodyi aifording few pleasing prospects, 
though its trees and verdure give it the semblance of 
wcaltli. 'I hc southern part, from the beauty of its 
rivers, tlie gentle swelling of its hiUs, the verdant 
' .sicadows between them, and the number of highly 
cmbcIlUhed residences of rich proprietor.*!, is a dis¬ 
trict abounding with rural chafnw. Tin* Chiltern 
Hills, the highest range in liingland south of the ri* 
ver Trent, form a part of this portion. They arc in 
many parts adorned with hcech woods, and in 
every interval of these woods cultivated quite to their 
summits. 

I'liinatt snil The climate of the county varies according to tlio 

Soil. 0 elevation and cxpo.surc. In the north, where no 
hedges impede the winter winds, the cold is some* 
what severe, and tlte Cliiltern Iliils are frequently 
enveloiicd in damp fogs, especially in the more 
woody parts of them. Mr Artliur Young, in his 
Agricuhutnl Survn/ of OtJ'ordMre, has termed a 
classification of tlio sods in the different districts of 
• the county, which, like all similar estimates, must be 
received with Itesitation, or at least with many ex* 
ceptions. The red soil, found chiefly in the north, 
and by far the most fertile, he estimates at 79,fl3.5 
acres. The land, provincialiy called rtonc brash, 
found in the centre, and whose surface is often co> 
verod with stones, amounts to 164,023 acres. The 
Chiltern lands, whoso soil is at loom resting every* 
where on a bed of chalk, and covered with flint 
stones, arc 64,778 acres. To tiicsc are added 166,4'00 
acres under (he description of miscellaneous, which 
comprehends all sorts of soil, from loose sand to the 
heaviest clay, and includes the rich meadows on the 
bunks of the rivers. ' 

Agriculture. Though this is wholly an agricultural county, and 
though much progress in improvement has been 
made of latff'ycars, yet the general practices are by 
no means c<;iial to the average of those of the rest of 
England. The most bencftcial husbandry is found¬ 
ed upon the valuable water meadows on the banks 
of the diflTerent streams. These are naturally so fir- 
tllc, that they appear to have prevented that care 
which would render them still more productive. 
Little attenttoB is paid to draining, and still less to 
irrigation, though the good cfiucls of both these 
practices arc obvious, and their accomplishment edsy 
in many circumstances. Some few oxen are fatten¬ 
ed, and butter and cheese made in tiie dairies, but 
the facility of navigation induces Uie farmers to 
moke more hay than is consumed by their stock, and 
to send it td distant and higher markets than their 
own—nearer to the metropolis.' On the arable fields, 
capeciully on the stony lands near Burford, the use 
of oxen ibr the plough is very common, and the 
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Herefordshire breed is generally preferred for that OxfcnJiliire. 
])i]rpase. The practice of paring and burning the 
surface prevails in many parts of the county, and 
in the newly inclosed lands the application of lime as 
a manure is highly beneficial, whilst on the Chiltern 
lands it is not ibund*to produce a good effect equal 
to the expcnce which attends it. 

Where the soils are so various, the rotation .ofaowiion Df 
crops must necessarily vary with tliem. On the red <-n>p»* 
soils, the most usual course is, 1st, turnips { 2d, bar¬ 
ley, or spring-wheat; 3d, clover; 4th, wheat; 3th, 
peas, or beans ; and, 6th, oats. On the stone-brash 
lands, the usual rotation is, Ist, turnips; 2d, bar¬ 
ley ; 3d, clover, to stand two years; 4th, wheat; 
and, Sth, oats, peas, or sometimes, but rarely, beans. 

On the Chiltern lands, the rotations are the same, 
with only slight variations. On both these last 
tracts of country, iho cultivation of sanfoin is very 
extensive; on most farms occupying from one- 
seventh to one-eighth of the whole. Tbi* valuable 
artificial grass produces heavy crops. When it was 
first introduced, it would retnain productive for fitlccn 
or sixteen years; but since it lias become more fimii- 
liariscd to tiic Soil, it seldom lasts more than seven 
years so ns to be fit to make hay, but yields food for 
slieep for one or two years afterwards. The sheep, 

'which were ftgtnerly almost all of the Berkshire 
bread, have of late years been superseded by the race 
ot the South Downs. 

Oxfordshire is not a manufacturing district. Wit* .^r«narac- 
ney was celebrated for its blankets, and they still 
tain their superiority; but the cheapness with which 
similar goods are made by macliinery in the north¬ 
ern counties has reduced the demand; and thoygh 
machinery iias been introduced, tlic trade is still on 
the decline. On the eastern side of the county, 
some females find occupation in making bone lace, 
but that, too, is on the decline. At Banbury there 
is a manufactory of plushes, hair-sbaggs. and some 
bihdings, and other, haberdashery wares; and at 
Woodstock, the making oi gloves gives employment 
to many of the inhabitants. There are no iiiinctals 
ond no coals found in this county. 

Ttie rivers all empty tliemselves into the Thamc.s. Kiver. 

They are futmed by tin* numerous small springs 
which are everywhere to be seen; and before 
they join the 'fhames arc called the Windrush, 
coming from Burford and Witney, the Bvcniodp, 
from Wichwood and Ciiarlburj', and the Cher- 
weli, from tlic vicinity of Banbury. 'I'liu Thames, 
composed of the stream if that name and tlie Lsis 
(on whicii a strange confusion ha? arisen), is navi¬ 
gable from near one of its sources, nut far from 
Lctciilodc, to the sea. The barges navigating it are 
from seventy-five to one Imudred tuns burden, but 
the larger ones ascend no higher than Oxford. * 

Troni the freqqent recurrence of shoaLs, from the 
floods in winter, and the scarcity of water in sum¬ 
mer, it is a dilatory navigation; so that frequently 
the pas-sage from America to London occupies less 
time tlian from Lctchlodo to that city. The sc.ircity 
of fuel was severely experienced till within these last 
fUw years; but the completion of a canal, which con¬ 
nects the city of Oxford with the collieries of Staf¬ 
fordshire, has removed the evil, and proved high*. 
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Okii'Kisliirc ]y profitable to tlio proprietors of that important 
i,i! u'ork. 

. '* . We forbear to say any thins of that which is the 

OxforiK 'iv county and of this kingdntn—the city of 

Oxford. It i.s described in tho J-^ucijclopicdia in a 
inudcrntc compass, and a furtlier expansion of that 
description, by enumerating the works of art and 
the repositories of everything valuable in literature, 
would be incompatible with the limits prescribed to 
this work. 

The antiquities of this county hare been acenrate* 
ly described, and are deserving of the closest inspec> 
tion. Among lliciti arc the traces of the various 
roads formed by the Homans, whose principal sta¬ 
tion was at Dorchester, many funereal mounds, and 
the Vallum called the Devil’s Ditch. The Priory 
of Godstow, and the ruins of many other religious 
houses, exhibit the architcctnrc of dittcrent and re¬ 
mote ages. 

i'.>liulstioii. The population of this county had increased, be- 
tw'ccn the years 1801 and ISll, by jl.'iSCi individuals. 
In the last mentioned year, the numbers were, 
119 , 201 ; of whom the males were ^OiHOi and the 
female.-, 60,064. 'I'hc number of houses were 
21,.*> 98 , inhabited by 24,7+9 families. Of these 
persons, .16,409 were employed in agriculture, 
t7,9+6 in trade and manufactures, and 64,8+9 de¬ 
rived their subsistence from ncitbdr of these cmplpy- 
ments. The towns and their population .arc as fol¬ 
lows, viz.—■ 


Oxford city, 

12,931 

Henley-upon-Thames, 

8,111 

Banbury, 

2,840 

W’itney, 

2,722 

Thames, 

2.328 


L 


Bicester, 

■ .. 2,114 

VV'oodstock, 

. 1,419 

Chipping Norton, 

. 1,975 

Harford, 

Doddingtnn, 

1,.3.32 

. 1,296 

Watlington, 

1,150 

Bampton, 

. 1,093 


Oxfurdshiir 

I! 

Piilcr. 


Thu coanty>is in the diocese of the capital city, 
which gives the title of Earl to the family of Harley, 
'lltc rocnibers returned to the House of Oonimans 
are nin^^viz. two from the county, two each from 
the city and university of Oxford, two from Wood- 
stock, and one from Banbury. 

The most di,sllngui.slicd residences are, Blenhciiu 
Castle, Duke of Marlborough ; Biandford House > 
Duke of Beaufort ; Brighlwell, W, Lowndes .Stovie, 
Esq.; Cuddesdon Palace, Bishop ofOxfuid; C'roivs- 
Icy Park,.fohn-Atkins Wright, Esq.; Ditclilcy Park. 
Lord Dillon; Grey’s Court, Lady .Stapleton; llcy- 
thorp, Earl of Shrewsbury ; Kirtlingtaii Park, Sir H. 
W. Difthwood ; Middleton Stoncy, Earl of Jersey ; 
Mongcwcll, Bishop of Durham ; Mapledurham, Itli- 
cliael Blount, Esq.; Nuneham l\irk, Earl of I lar- 
court; Kyent Park, Bari of Abingdon; Shiplako, 

Lord Mark Kerr; Shclswell,-Harrison, Esq.; 

Shirbiirn Cusile, Earl of Maccicsiield; Tlunic Park, 
Miss Wykham ; Wroxton, Earl of Guildford; Wood 
Baton, .Fohn Weylaiid, Es«j.; Water.stock, W. II. A.sh- 
hurst, Esq.; Wormsley, Joint Fane, I'isq.; Wheat- 
field, Lord Churchill. 

See The AgricuHund Stale of Ox/orthhirc, by 
Arthur Young ; Pott’s Oxjordshire; and Brewer’s 
Account of Oxjordshire, in the licauties of Lng~ 
land.and IVales. (w. w.) 
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PALEY (WiMiAM), D. D., was born at Peter¬ 
borough in July 1743 , where his father was then 
minor eanon of the cathedral church. His father 
afterwards removed to Giggleswick, being appointed 
head master of the school at-that place. Here his 
son was trained under his ^mediate inspection, and 
discovered a solidity of understanding, and a stu- 
diousness of disposition, which gave a fmr earnest of 
his future eminence. 

In November 1758, at the age of fifteen, he was 
• admitted a sizar of Christ’.s College, Cambridge; and 
in October 17.'‘)9, he became a resident member. 
When he loft lioiuc, his father could dot refrain from 
expressing to his friends the anticipations he enter¬ 
tained of the figure which .his son was destined to 
make. “ II<'’I1 turn out a great man—very groat. 
He has by far the clearest head I ever met with." 

Shortly after his removal to Cambridge, he ob-« 
tained three scholarships. He was not at this time a 
close or laborious student; he spent much time io coro- 
4 


pany, and improved himself rather by observation 
and rcficction than by reading. When he appeared 
in the public school to make his first acl^ the sprucc- 
ncss of his dress presenting a striking contrast to the 
habitual carelessness of his appearance, attracted 
very particular notice, and, aided by a singularity 
in his gestures and manner, occasioned much mirtli 
among the spectators; but the uncommon success 
with which he acquitted himself had the effect of 
drdwing crowds on all future occasions when he was 
expected to dispute. His eminent abilities' created 
on one occasion some degree of apprehension, when 
he proposed to argue against the eternity of future 
punishmetifs.. One of-the heads of the college insist¬ 
ed on his relinquishing that question. Dr Watson, 
then Moderator, and afterwards the celebrated Bishop 
of Llandaff, protected, on this occasion, Palcy's inde¬ 
pendence, The latter, however, was av^erse to give 
offence; and at the suggcsliou of Dr Watson he 
retained the subjcctf but took the opposite side. Ho 
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l*Hley. came off with mueb eclat, iiis talents having received 

«^>^«’the bust scope for display i'rotn the high ability of his 
opponent, Mr I'rere. 

‘ After obtaining, with great honour, his baclK-lur's 
degree in January 17(>^, he acceplud of the'situation 
of second assistant and Latin teacher in an Aca¬ 
demy a^ Greenwich, chiefly resorted to by young 
men intended for the army and navy. 

In tjOS, Mr Paiey gained the first senior bache¬ 
lor's prize by a Latin dissertation on **.a comparison 
between the Stoic and Epicurean Pliilosopl» in their 
influence on moralstaking the side of l||p Epicu¬ 
reans, as it sect friendly to rational pleasur^and not 
(os their encuiics supposed) indulgent to vicious ex¬ 
cesses ; witile he condemned the affected austerity of 
tjic followers of Zeno, and showed, from facts, tlial it 
was compatible with the most flagitious crimes. It is a 
remarkable circumstance, as illustrative of the forma¬ 
lity which often presides in university matters, that 
this dis.serlation narrowly escaped rejection, because 
the Latin text was accompanied by Ao/tw, 

for the purpose of aiding pliilosophieal accuracy 
where the Latin appeared liable to ambiguity. 

licing ordained, deacon at the proper age, he ofli- 
ciuted as curate to Dr Iliiichdiffe, Vic.ar of Green¬ 
wich, where he continued to leside, though he gave 
up Itis situation in the Academy. 

Mr Paiey was.'elected a fellow on the foundation 
of Clirist’s College in Jane 17(56; returned to reside 
in t)ic ITiiIversity; took the degree of Master of Arts; 
and engaged in the business of private tuition. He 
took priest’s orders in December 17^7, and in 1763 
ho was appointed tutor of (.'hrist's College, along 
witii his friend Mr Law, already a distinguished 
scholar. The talents and assiduity of these two 
quickly raised the celebrity of their college to an 
unprecedented height. Paley’s intimacy with Law 
was prudnetive of much mutual improvement, and 
introduced the former to the acquaintance of his 
friend’s father, the, eminent Dr Edmund Law, who 
was soon after Bishop of Carlisle, but continued 
to reside in the university ns ma.ster of Peter- 
house. Mr Paiey was at this time held in the 
highest esteem, and among his particular friends 
were numbered Dr Pluraptre, Professor of Casuistry, 
Dr Waring, Lucanian Professor of Mathematics, 
wlio was in his department eminent beyond his con¬ 
temporaries, and the accomplished Mr Jebb. JTe 
figured as a lecturer on inalbeinatics, morals, and 
the Greek TetUmatt, and afterwards on divinity. 
His method ■ of lecturing was singularly happy; 
the result of a diligent study oC the art of teaching. 
He soon discovered that, in moral disquisitions, more 
pains arc required to make young minds perceive 
the difficulty than to make them understand the so¬ 
lution; and that some curiosity must be raised before 
an attempt is made to satisfy it. The discourses 
which he delivered at this time contained the germ 
of the principal works which he afterwards publish¬ 
ed on morals and theology. 

The controversy on the propriety of requiring a 
subscription to qrticles of faith, as practised by the 
Church of England, was at this time much a}>i- 
tated at the two universities.* At Oxford the High 
Churcli party was triumphant, and scarcely any in- 
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dividual fentured a whisper of opposition; but at Paiey. 
Cambridge talents gnd-ingenuity were exercised on 
both sides of the question. Paiey favoured the 
claims of the reforming party; but, from motives of 
prudence, declined signing a petition for relief at 
th.it time drawn up; not entertaining such expec- 
tatiuus of ultimate success as to be induced to take a 
public step so obnoxious to those on whom his fu- , 
tore prospects depended. He told one of Ills friends 
in jest, that “ lie could not afford to keep a con- 
‘sciencea confession which will, no doubt, lay him 
open to the animadversions of those who reserve 
their censures for the subdued struggic.s of a mind 
of limited moral strength, while tliey cxcu.^c or 
applaud the oppressive system by which its efforts 
arc overawed. Palcy, however, soon after wield¬ 
ed his pen in a decided tone in the cause of free¬ 
dom. Dr Law, the Bishop of Carlisle, publish¬ 
ed^ an able and moderate pamphlet against the impo¬ 
sition of the Church Test. An answer appeared at 
Oxford from the pen of Dr Itundolpb. To this Pa¬ 
iey published, anonymously, a reply, entitled, // 

Defence of the Considerations on the Proprietn of the 
Church Test. 

His well merited reputation induced that great 
constitutional lawyer, the late Earl of Camden, to 
offer him the situation of tutor to his son, but his 
other engagements led him to decline the offer. 

In 1775, he was inducted to the rectory of Mus- 
grove in VVestmoreland, wprth about L. 80 a-year, 
presented to him by the Bi.shop of Carlisle. He now 
married Miss llcw’it of Carlisle, and took a small 
farm to improve his income; a speculation which he 
soon after gave up as unproductive. Next year, he 
w'as inducted to the vicarage of Dalston in Cumber¬ 
land. 

In 1777, he was inducted to tlie vicar.agc of; Ap¬ 
pleby, wortli about L. 200 a-ycar; and while in this 
situation he published a small volume, entitled. The 
Clerfttjmaa’s Companion in Visiting the. Sick; in 
whieii he both evinced his personal attention to the 
spiritual wants of his OM'n dock, and conferred an 
obligation on hi.s brethren, which has been acknow¬ 
ledged by the numerous and large editions which it 
has undergone- In June 1780, lie tvas installed a 
prebendary of the fourth stall, in the Cathedral of 
Carlisle, worth about L. <100 a-year; and in August 
1782, on the promotion of bis friend .Mr Law' to the 
see of CTonfert, he was raised to the dignity of arch¬ 
deacon of the dioct'.se. 

A report was long in circulation, that Mr P»lcy, 
being appointed to preach before the University of 
Cambridge when Mr Pitt made his first appearance 
at St Mary's after his elevation to the premiership, 
chose the following passage for his text: “ There is 
a lad here who hath fivu barley loaves and two 
fishes, but what arc they among so many I" That 
was not the fact; but the joke originated with Pa¬ 
iey, who said to a friend that, lia'! he been asked to 
preach on the occasion, he would have chosen this 
text. 

Now in possession of a competent income, and 
sufficient leisure, he prepared for the press his great 
work 0/t the Principles of Mor"l and Political Phi" 
losophy, which first appeared in 178-5: In conse- 
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joet had embarrassed hi* own mind; yel he uiti- 
laatdy reposes in a solution founded on a confusion of 
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ed Ah £itdmiHaUon of hts Tkeary-^ Dr jPaley's 
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P»ley- On the death of Dr Law, Bishop of Carlisle, which 
^happened in 1787, Mr Palcy published, a short Me¬ 
moir of the life of that venerable prelate. Soon af' 
ter he wrote two tracts in favour of the abolition 
of the slave tra<lea subject on wliich lie had ex* 
pressed his sentiments with decision in his Principles 
of Moral and PolUictd Philosophy, before it began to 
excite general interest. 

In 1790 he published his llorec Paulinee, or the 
Truth qj' the Scripture History of St I'aul evinced, 
by a comparison q/'the Epistles which hear his name, 
Xvith the Acts of the Apostles, and with ot^.awAher. 
The object was to show, by n copious selection of re* 
ferorices and reciprocal allusions, the strong evidence 
of their genuineness derived from their undesigned cO' 
incidence. This able treatise possesses more novelty 
of interest, and greater oiiginaliiy of idea, than any 
of his other svorks. 

During the political ferment wliicli led to the 
French itevohitiun. Dr I’aley published a short 
tract, entitled, Jlrasom for Contentment, addtessed 
to the Lahuiirin;* ('lasses; and he vepuhlished, in a 
separate form, his chapter On the lUitidi Constitu¬ 
tion, from his Principles of Moral and Politica' Phi¬ 
losophy. He w.ii ccnsurc'i by the violent parti.sans 
on both sidc.s, as he went the full lengths ol neither; 
but his st^le of reasoning hud the iiest tendency In 
guide and satisfy those minds which were nut obsti* 
natclyand unreasonably prepos-sesst d. 

In May 1791, Mrs l*alcy died, leaving a family of 
four sous and four daughters. 

liarly in 17111 he published his View of the l-lvi- 
dt'nccs of Christianity. 'J'his work, with regard to 
luaniur and cirect, follows a h.ifipy medium be- 
twc'Cii that learned prolixity which lU teis the reader, 
or tires out his paiienee, and that abrupt brevity 
wliieli is u|it, flith some minds, to beget an iini'ortii- 
natu impression of some iinpeiTection in the argu¬ 
ment. He contends for the siib.^tuntial truth of the 
liksiory connected with tlie Christian revelation; 
and, not undervaluing, as some have injudiciously 
done, the internal Evidences, he exhibits, in primi¬ 
tive simplicity, and without the least oratoiical ex- 
aggeratioii, the .snpcilative value of tiiose doctrines 
in which all Christians are agreed, and gives an ani¬ 
mated view of the morality ol' the gospel. The work, 
considered as addressed to douliting minds, was well 
liUed to interest the .ittciUion of all who are duly im¬ 
pressed with the imiiortance of the ({ucstion at issue. 

Hitherto his preferment in tlic church had been 
slender, considering his singular merit and the upu- 
lence of the ecclesiastical estahlishmenl. The bold¬ 
ness of bis reasonings on political subjects had given 
deep dissatisfaction. 'I'o the favourers of power, it 
was nut welcome doctrine, that *' governments may be 
too securethat *' the obligations of subjects and so¬ 
vereigns are reciprocaland “that the divine right of 
Kbigs rests on the same foundation with the divine 
right-of Constables.'* But w'hen lie stood forth us the 
sQccessful defender of the Christian revelation, at a 
dme when the interests of the church were supposed 
to be in danger, his services met with more marked 
attention. Dr Porteus, Bishop of London, conferred 
on him the desirable situation of prebend of St Pan- 
eras in the cathedral of St Paul’s, to whicli he was in- 

VOI.. Vl. ThSLX I. 
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stiluted in August 179i* He was in a few months Psky. 
after promoted to the sub-deanery of Lincoln by Dr 
Prcttymaii, Bishop of that diocese, and took his de¬ 
gree of D. D. at Cambridge. 

Before leaving this place, he had the agreeable 
surprise of a letter from Dr Barrington, Bishop of 
Durham, ulFering him the valuable rectory of Bi> 
shop-Wcarmoutli, worth about L. l!200 a-year, into 
which he was soon inducted. A few months after 
be married Miss Dobinson of Carlisle, and, from this 
period to his death, divided his time between Bi¬ 
shop-Wcarmouth and Lincoln; being obliged to re¬ 
side three months in the year at the latter place. 

Now that lie enjoyed a handsome independence, we 
find his company courted by many distinguished cha¬ 
racters, and his life spent in a scries of the most use¬ 
ful Jabours, while all his secular transactions were so 
well conducted, as to shed a lustre on his character, 
and to exhibit a most instructive example to all 
around him. Bulli his parents lived to witness his 
high reputation and success in life. His mother died 
in l7ft^J, and his father in 17 y;), 

ill 1K00, Dr Palcy was attacked by a disease in 
the kidneys, accompanied with a species ot mcitena, 
which obliged him to suspend the discharge of his 
)iruressional duties. He had a second attack in the 
folioniiig .spring, and a third about the end of 1802. 

During the progress of tliis fatal disease, he was 
engaged in preparing for the press his last important 
woik On Nataral 'Vhcolopy. His literary labours 
wore frequently interrupted by severe paroxysms of 
pain, blit on the first re.<-'piie, he always resumed 
them with el'ccrfuliicss. Under these circumstances, 
ho wrote his excellent remarks on the alleviations 
of pain, in his chapter (in the (umdness of the 
Jicity, —This work had been undertaken at the sug¬ 
gestion of the Bishi p of Durham, that he might, by 
theological cvertions in his closet, make up for the 
unavoidable .su.spciisioh of his public ecclesiastical la¬ 
bours. 'n none of his uiitings docs his candour ap¬ 
pear to .=ucli iuconle*'til>lo adv.'.ntr.ge in this. We 
never find him hro'v-bi .iting the adversary, or at¬ 
tempting to pii.sli his conclusions a single step far¬ 
ther tli.m ids' premises evidently warrant. \Vc do 
not find him with many others advancing tlic meta- 
phy.sical position, “ that every thing which exists 
must have a cause,” so glaringl} open to the query, 

“ why should the world have a cause more than its 
Creator?” ’Mere existence cannot authorize the in¬ 
ference of owing that existence tn a higher sour '. 

He rests his argument on far better ground,—ttic 
character of the fabric of nature, or rather of vimious 
objects in it which oITer themselves to our observa¬ 
tion. Nor does he, with some, assume the doctrine, 
that matter is essentially inert, and that, therefore, its 
motions must be induced by an extraneous and spi¬ 
ritual cause. He more wisely turns his attention to 
tlic proofs of design which so many objects in the 
world exhibit. I'licse are so selected and arranged, 

IIS to appear in the most interesting and satisfactory 
point of view. Where the phenomena are apparent¬ 
ly inconsistent, we find no straining to reconcile 
them ; no reluctance to take a full view of unfavour¬ 
able appearances; no inclination to draw the same 
inferences from opposite facts. His argument is not 
o 
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Filey suspended on a cliain of metaphysical reasoning;, 

(I wliich would hare subjected it to. the risk of dc.-<truc- 
tion as soon as one of the links gives way. Me di¬ 
rects the attentiuii of liis reader to numerous culuin- 
nar supports of the existence of a God, each of which 
is^adequatc to tlie wiiolc oiHcc. KncIi instance ad- 
dpeed is decisive of the point at issue; and 'thougli 
his instances are numerous as well ns beautiful, they 
arc evidently only partial cxompliiications of a spe¬ 
cies of cvidenco which is boundless in extent. 

In the present state of the learned world, this 
is the most important of Dr Puluy’s works ; us pos¬ 
sessing the best tendeney -to reclaim persons wan- 
lioriOg ill the mazes of scepticism to that state of 
tliouglit wbicli is most favourable to tlie true improve¬ 
ment of tlie human character; and to tin: estuhlhli- 
ment of tliut slate of mental peace after which a 
sense of our weakness natiirully loads u.s to aspire. 

After its publication. Dr I’aiey continued to take 
a lively interest in the literary and scicntiiic discus¬ 
sions of the day; CBpccialiy sucli ns bore diiveily on 
tlie great interests of society; but in i\Tay 18(T5, lie 
w.as subji’cted to a violent attack ut Ins complaint, in 
which all remedies proved incHectuai; and, with great 
tranquillity, ho breutlied Ids lust ut ISisliop-VVear- 
iiiouth, leaving a family ef four sons and four daugh¬ 
ters in po.sscssion of a competent fortuno, saved liy a 
systematic, tiiough by no means a niggardly economy. 

lie wrote several sermons and oilier minor pro¬ 
ductions, less known than those above onumcrated. 
They are all eolleclcd in a uniform edition of his 
work.s, and will be found, on examination, worthy of 
his tame, and successfully directed to the same va¬ 
luable ends with his more celebrated productions. 

(n. It.) , 

P.VLL.VS (.Si.mom PK’rmt), a dhtinguishcil natu¬ 
ralist and geographer, horn 2!Jd Sepleiiibi'i* 1711, 
was the son of Simoa Pallas, a suigeon in ihe Prus¬ 
sian army, and JVofe.'-sor of Surgrry at Bi rliii. 

Me received the early part of his education in bi.s 
fatliei’s house, and his instructors bore ample testi- 
raoiiy to the rapidity of bus progre.s?. At the age of 
liltecn he begun to attend medical lectures, and be 
applied so closely to practical anatomy, that in IT.'iS 
he was found c|ualifiod to deliver a course of public 
lectures on tliat science. In the same year he w-ont 
to ll.aile, and became the pupil of Segner, continuing 
also his studies of zoology, and in particular of ento¬ 
mology, with great assiduity. In 175JJ he removed 
tu Gottingen, where he made a variety of experi¬ 
ments on poisons, and on other active medical sub¬ 
stances, and commenced Iifs observations on parasi¬ 
tical animals. In July 17 ()U he went on to Leyden, 
in'order to attend the lectures of Albinus, Gaubius, 
and Mussclicnbroek, and at the end of the same year 
he took bis degree of Doctor of Physic. The fol¬ 
lowing summer ho proceeded to England, principal¬ 
ly with the view of completing his medical education, 
mtliough he devoted the greater part of his time to 
the active pursuit of natural history, being assisted 
and encouraged by the friendship of Peter Collinson, 
and of some other British naturalists, which procur¬ 
ed for him a feiv years afterwards the distinction of 
having his name inserted in the list of the Foreign 
Members of the Royal Society, at the early age of 
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twenty three. He visited scTerahparts ofthe coast of PsUm. 
Fngland, in order to examine its nMtfinc productions, * 
and his iuve of natural liistory enabled him to profit 
in a similar manner by an accident whicli detained 
liim some time at Harwich, on his return to the Conti¬ 
nent, in the spring of 17G2. 

Having paid a visit to his native city, he went 
again to the Hague, and established liimsclf us a re¬ 
sident there under the patronage of Gaubius. On 
occasion of the publication of a miscellaneous work 
on zoology, which he dedicated to the Prince of 
Orange, he proposed a plan for an expedition to.the 
Cape of Good Hope, and to the Dutch Ka.st Indies, 
which he ofFbred to conduct in person ; but although 
tlie project was encouraged by Gaubius, and approv¬ 
ed by the Prince, his father’s interference prevented 
its execution, and obliged him to return to Beilin. 

His filial nd'cctiun, however, was not strong cnougli 
to induce him to refuse the invitation of the Fuipress 
Catharine to Petersburg, where he accepted, in the 
year 17(17, the appointment of Professor of Natural 
liistory in the Imperial Academy of Scicncc.s. 

The jrst few months of his residence at St Peters- 
inirg were empbi^ed in preparing Ida Zoological 
Cihaiiiiigs for publication, and in making catalogues 
of some collections of naturid liistoiy. it ivas now 
that the more active career of his public life was 
about to commence, and in 17 (ltl he undertook, in 
common with I'alk, f.e|)cchin, and Guldcnstiidt, the 
conduct of an expedition sent out by the Empress 
for the joint purposes of observing the transit of Ve¬ 
nn:, and of investigating the natural liistory and gco- 
giupliy of Siberia, and the neighbouring countrie.s. 

Till! object of their researches tor tlie first summer 
was the province of Kasan, and the winter was pas¬ 
sed at Simbirsk ; the next year they examined the 
.'.hoi'cs of the Caspian, and the borilLi's of Caliiiuc 
Tartary; tliey rcluriiud tlirougli Orenburg, and pas- 
.sed the winter at Ufa. In 1770 Pallas crossed the 
Lruiian mountains to Catliarinenburg, and, after ex¬ 
amining the mines in tliat neighbourhood, proceeded 
to Tobolsk. The next year ho went'to the Altaic 
mountains, traced the course of the Irtish to Koly- 
vaii, went on to Tomsk, and observed the natural 
freezing of cjuieksilvcr at Krasnoyarsk, on the Yeni¬ 
sei, in latitude .70^° north. Ho proceeded in March 
■ 772 by Irkutsk across the Lake Baikal, ns far as 
Kiutku, and returned to Krasnoyarsk, in 177d he 
vi.sited Tara, Astracan, and Tzaritzin, on tiie Volga, 
and returned to St Rctersburg in 177'!', after an ab¬ 
sence of six years. Aiiout ten years later lie was 
made a member of the Board of Mines, with an ad- 
diiioiiul salary of L. 200 a year, and he was compli- 
inentsd witli the tille'of a Knight pf St Vlodimir. 

The Empress purchased his collection of natural his¬ 
tory for a price one third greater tlian Ids demand, 
and allowed him, at the same time, to keep it in bis 
possession for the remainder of his life. 

» In he took a journey into the Crimea, and 
was captivated with the beauty of the country and 
its productions; the "climate also appearing to be 
suen as his health was supposed to require, he ob¬ 
tained from his munificent patroness not only per¬ 
mission tu establish himself there, but a grant of a 
large and fertile estate, and a sum of 10,000 rubles 
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Pftllos. to assiiit him in itis ovtiit.- Ho (vas thus enabled to 

^ build a little palace, rather than a country house, in 
which a traveller from the North of Europe was sure 
to receive the most obliging hospitality, as Dr Clarke 
has made well knon'ii to the English reader. It ap¬ 
pears, however, that the air was not altogether ex¬ 
empt from the miasmata, which are the causes of 
paludal fevers ; and some other circumstances, be¬ 
sides the distance from all civilized society, seem to 
have made the old age of Pallas more cheerless than 
he had anticipated to find it, in the independence 
and tranquillity of his patriarchal establishment at 
Akmetshet. About ten years afier the period of Dr 
('larkc's travels, he undertook a journey to Hcrlin to 
pay a visit to his brother, and died there in Septem- 
^>cr 1811. 

Linne the younger has given him a genus, Palin- 
sin, in his Supplementum Planlariim ; u compliment 
to which his unremitting labours, in every depart* 
nient of natural history, had amply entitled him. 
His Collection of dried plants was purchased by Dr 
('larkc’s follow traveller, Mr Cripps, and is now in 
the possession of Mr Aylmer llourko Lambert. 

The general character of Professor Pahas’s ac¬ 
quirements appears to have been that of extent and 
variety, together with fidelity. He was not the au¬ 
thor of any new theories, or improved systems; and 
it has sometimes been observed, as by Murray in his 
System of Vrgetahles, that hisdcscriplions were some¬ 
what defective from the omission of correct specific 
distinctions ; but this omission is of such a nature as 
to affect a compiler, or a book-maker, more than an 
actual student of natural history, who is studying for 
his own improvement only, and who is capable of 
entering into a detailed examination of the objects 
concerned. To such a detail the principal part of 
Prol'essor Pallas's woiks have related ; and it is im¬ 
possible to enumerate the whole of his memoirs 
witliout making a pretty extensive catalogue of the 
productions of the various kingdoms of rMture. 

1. Ilis Dissvrtntio Innnpuralh de Injeslis-Vivnitibus 
Ultra Pi’rrii/in, i-. Leyd. 1760; containing a systema¬ 
tic account of iutcsiinal worms, is said to have been 
jjreviously published in another form at Gottingen, 
a short time before he went to Leyden. ‘2. We find 
in the Philosophical Transactions lor l76'.% p. 02, a 
short note On (he Cold observed at lierliii the pre¬ 
ceding winter. In the volume for 1766, p. 186, 
a description of the jaculator fish, or Sciaena Jactiln- 
trijc of the Indian (iccan, which catches insects by 
darting drops of water at them; this description is 
repeated in the Spicilefiia Zuolonka, Pose. 8. 1. Elen- 
chus Zoophiilorim, 8. llaguc, 1766; containing near 
three hundred species; Dutch by lioddaert, with 
figures, 8. Utrecht, 1768. 5. Misrellanca Zoolofiica, 

4. Hague, 1766; consisting of descriptions and dis¬ 
sections. 0. Spidli'j^ia Zotdogiat, 4. Uerl. 1767- 
1760. Of this valuable collection of memoirs, in¬ 
tended for the description and illustration of new or 
little known species of animals, there appeared in the 
whole 14 fasciculi: some of them were published by 
Professor Martin, during the uutiinr's absence in Si¬ 
beria. We find, nniniig other artides, an interesting 
account of the music deer, of various sjiccics of the 
antelope, and on the difterent varieties of sheep, both 
wild and tame; the latter has been published in Eng- 


PAL 101 

lisii; On Pussian and Tartar l^eep, 8. Edinb. I7d4, fallos. 

7. In the hi. Act. Acad. Nat. Cur. III. p. 430, Pha- 
laenarum biga ; an account of two species of moth, 
of which the females are without wings, and spon¬ 
taneously fertile. 8. A variety of miscellaneous pa¬ 
pers, by Pallas, appeared in the Stralsund Magazine 
which began to be published at Berlin in 1767; they 
chieiiy relate to the Winter Residence Swallows, 

Vol. l.p.20: to Hydatids found in the abdomen of 
ruminant animals, and supposed to be a species of 
to-nia, p. 64; to the Birds of Passage of Sdicria, p. 

11.*}; from Heller’s Notes; to Firmiu's supposed dis¬ 
covery of the Origin of the Jiclemnite, p. 192; to 
some Peculiarities of Insects, p. 225; to a Poison 
supposed to he prepared in Siberia from the Silla or 
nuthatch, p. 311 ; to the Elk or Moose Deer, p. 382, 
from Heller’s papers; and to the use of the Sphantly- 
Hum in Kamtshatkn, p. 411. 9. Collections relating 

to the Mongol Tribes, published in 1776, and show¬ 
ing that they are distinct from the Tartars. 

10.^ Professor Pallas’s contributions to the Me- 
moiVi'of the Imperial Academy of St Petersburg are 
also very numerous, and on miscellaneous subjects. 

In the Novi Commentarii we find an account of the 
Tubularia Fnngosa, Vol. XII., observed near Wolo- 
dimer ; Lepits pusillus, and Fossil Roues of Siberia, 

Vol. XIII.; Quadrupeds and Birds observed in 1769, 

Vol. XIV. i.; Remains tf Exotic Animals in North¬ 
ern Asia, Vol. XVIII., especially the skulls of the 
rhinoceros and the bud'alo; Tetrao arenaria, Equus 
hemioHus, and Lncerta apoda, Vol. XIX.; the last 
also in Geneesk. Jaerhoek. II. In tlie Ada for 
1777, ii.. An Account of the Teeth of an Ihiknown 
Animal, like those which have been found in Cana¬ 
da ; Observations, from Camper’s Letters, on a Myr- 
mccopliaga, and a Didelpliis ; and Equus asinusl in 
the wild state. In the volume for 1779, a De¬ 
scription of Plants peculiar to Siberia ; Capra Can- 
easicii, also in Licitteiibcrg’s Magazin, II. For 1780, 

Part i., (iiileopilhecus viians ; Part ii. On the I’u- 
rialions of Animals ; ftnd Di.lelphis brachyitra. I’or 
1781, Part i., Pelis mannl, a new Asiatic species of 
F'cli.s; ii., On some Sfuriesof Sore.v, In the volume 
for 178.3, A'ew Species of Fishes •, and 1784, On some 
new Marine Productions. 

11. The Obsetvations sur la Formation des Mon¬ 
tagues, cl les Chaiigcmens arrixfs au Globe, partiru- 
lierement ii regard he I’Empire Russc, published sepa¬ 
rately, 4. Petersb. 177'', were also inserted in the 
Acta of the Academy for 1777, having been read at a 
public sitting before the King of Sweden. A trans¬ 
lation of this discourse is inserted in Tooke’s Russian 
Empire, and some remarks *00 it are found in the 
Journal dc Physique, Vol. XIII. 

12. The most considerable of tho separate publi¬ 
cations of Pallas was the account of his travels, en¬ 
titled Rcisc durck verschicdcnc proviiizcit ties Hus. 

.sisclien Itcichs, 3 vols. 4. Petersburg, 1771-3-6; 

I'rrnch, Svo, 8. P.ar. 1803; English, 2 v. 4. London, 

1812 ; a work of the highest authority in geography 
and natural history. 1,3. It wu.s in tlie course of 
these travels that Pallas observed in Siberia an in.sii- 
latcd niu-ss of native iron, which he described in a 
paper, addressed to the Royal Society of London, 
and printed in the Philosophical Ti’insailions for 
1776, p. 323; a substance which has become the 
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1%11m subject of many discussions, from its resemblance to 
^ some of the specimens of well ascertained aerolites: 
the author mentions also the remains of an unniinc* 
ralised rhinoceros, which had been found iti the same 
country- 

li. In the Jieschii/lij'ungen Naltirforschc/idcn 
Fifeunden, publisitcd at Berlin about 1777, wc tied a 
letter on tlM< Acipenser rutlu nus, or Slurs^con, Vol. 
IJ. p. 5.‘12, and An Arcoiml of n Momlrous llorxc, 
Vol. III. p. 226. 15. Some Minctulo^icul O/twr- 

vationSf addressed to Burn, are published in the 
Jiohmische Ahhamlluugeti, V'ol. (fl. p. 191. 16. in 

the Swedish tiandlingar for 1776, we have XheAltmda 
Mon^olica, and the Sturiiua Dnauricus ; the Anax 
glocitans, in 1779- 

17. Noi’tc species (ili/ ium, 4. Erlang. 177S. 18. 

Jconcs luscclornni, prusertim liossitc Hiliiritcqne, 4. 
Erlang. 1781. It). Kninnri-alio I'liuitatinn Pracopii 
a Demidqjf, 8. J’etersb. 17 81. 

20. Another channel, in which a number of Pal¬ 
las’s most valuable essays appeared, is the work en¬ 
titled \eue Nordisc/te Bcfilriige, which he published 
at St Petersburg and l.cipsig, in 1781 and the <ol> 
lowing years. The most remarkable of the subjects 
of these arc, A great Frolic Animal found in Kaum 
in the year 177(i ; On the Migmlion of the. Il'airr 
Hat on ike Volga, and Olu.vi ralions on Tiniia-, Vol. 
I. ; Further Hemnrks on TfCiiiir ; On Amencau 
Monkeys, bred at Hi Petersburg; Ou the Ardea he- 
lias : Oil the Cidc.r lauio, sometimes fatal to Cattle ; 
On the Phal'iHgium, or Scorpion Spider; and 'Ju 
Copper Island, in the Sea of Kamtslialka, \’^ol. II.; 
On Txco Birds ; and, On the Labrador Stour, Vol. 
111.; On a Cross of the Black fVotf with the. Dog ; 
On a Mine; On the Oriental Turquois ; and. Mine- 
ritlogicul Sox-chiesfrom Siberia, \'ol. V. 

21. In the Physische /Irbeiten of Vienna, we have a 
geological Essay on the Orography of Siberia, Vol. 1. i. 

22. Flora liosska, f. Vo\. 1. Petersb. 17.Sk; II. 
1788, pubiislicd at the expense of the Empress. 

2.'J. Tableau Physique cl ' Topographiqiie dr la 
Tauridc, 4. Petersb. 1795 ; German in S. -V. Bry- 
triige, VII. A work derived chiefly from tlie obser¬ 
vations made by tlie author in his travels of 1792. 

2k. A Monography of the Astragali is meiitioned 
by some of his biographers. 

‘ib. He edited also Guldenstudl’s lleiscn durrh 
Ritssland and in dm Caucasischcn gebirgen, 2. v. 4. 
Petersb. 1787-1791. 26. He also compiled and ar¬ 
ranged the two first and most valuable of the four 
volumes of the Vocnhularjia Cemparatixm, 4. Petersb. 
1787; in which he uttenr[]tcd to make some imprnve- 
ments in the llussian orthography. Sec Lan- 

UU.MtES. 

[Oxe’s Trax'cls ; Clarke’s Travrls : Tooke’s Rus¬ 
sian Empire; llalk'vl Bibliotheca Analomica ; Aikin’s 
General Biography, Vol. X. 4. Lond. 1815. Chal¬ 
mers's Dictionary, Vol. XXIII. 8- Lond. 

1815. Dry under, Bihliollieca Banlcsiana.il • 

(l. s.) 

PANOU AMA.-—A Panorama is a picture drawn 
oii the interior surface of a large cylinder, repre¬ 
senting the objects that can be seen from one sta¬ 
tion, when the observer directs his eye succes¬ 
sively to every point of the horizon. A picture 
drawn on a vertical plane in the usual way includes 
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only that portion of the sphdM of vision that can Panomma. 
be seen from one point opposite to the picture, 
without turning the eye; this portion may com¬ 
prehend about 60 degrees of the horizon. There Panorama 
arc compositions, comprehending the visible bemi-®" “ 
sphere, and sometimes nearly the whole sphere of" 
vision ; in these compositions, one connected scene 
is repre.scnted on tlie interior surfaces of a polyhe¬ 
dron, or of a curved solid, the point of sight being 
in the centre of tlie polyhedron, and the eye being 
turned round on its centre, to each of the surfaces, 
in order to view the whole scene. Of this kind arc 
the gnomonic projection of the sphere on the interi¬ 
or surfaces of a cube, and several pictures, in which 
one connected subject is represented on the ceiling 
and the sides of a room; such as the picture of Jupiter 
fulminating the Giants, by .Itilio ituniano, on the 
walks and hctnisplicricai ceiling of a round room in 
the I’alazzo del T, at Mantua; or the nrehiteclurai 
iv]>rc.scntations and ornaments in Haphuel's h.ggla 
in the Vatican. Objects arc also sonietimos project¬ 
ed on the interior .surface of a .‘■plicrc, the eye being 
placed in the centre; us in a large hollow sphere 
with thd constellations, which was constrncled at 
Pembroke (hdlcgc, Cambridge. These projections, 
where the eye, ri'iiiaining in the point of .sight, is 
turned round on its centre to view the diflerent part.s 
of the picture, arc formed on the same principle as 
the panorama. 

The cylindrical surface is the most convc’iiiLnt fort’vlinflric.U 
panoramas olTandscapcs ; and the specific employ. 
ment of a large cyliiulrical surface lor representing 
the landscape of the whole circle of the horizon, is 
the invention of Mr Barker, wlio brought the pano¬ 
rama into Use, and still continues to exercise his art. 

The cyliucler on which the panorama is painted is 
commonly akout O'O feet in diameter! The projec¬ 
tion or perspective of a panorama is formed by ima¬ 
ginary lines drawn from dilferent points of the siir- 
rouiiiling objects, to the point of .sight in the axis of 
the cylinder. The intersections of these lines with 
the cylindrical surface form the eorresponding points 
in the panoramic picture. Where the picture is pro¬ 
jected oil a plane, as in common perspective, and in 
the gnomonic projection ol’ the sphere, the cones 
formed by imugiiiury lines or rays passing from the 
point of sight to tlic different objects, arc cut by the 
plane of the picture; con.sequcntly, the .sections being 
formed by a plane, are curves, of which the curva¬ 
ture is always simple. In the perspective of the pa¬ 
norama, where the picture consi.«ts of the intersec¬ 
tion of the cones of rays by a cylinder, these inter¬ 
sections arc, in many of the eases, doubly curved 
curves. When the picture of a straight line, wliich 
is neither parallel to the horizon nor to the axis of 
the cylinder, is drawn on the cylinder of tiie panoia- 
ma, the picture of the line is part of an ellipse, be¬ 
cause the oblique section of a right cylinder, by a 
plane passing through the axis, is an ellipse; when 
the cylinder is developed and unrolled on a plane 
surface, this ellipse becomes the curve called the 
sinicul curve. The projection of lines on the inte¬ 
rior surface of a cylinder is also employed in draw¬ 
ing Mercator’s charts. But in the projection of tlie 
panorama, the field extends only a few degrees above 
and below the horizon, whereas, in tiie projections *». 
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PanonniB of the sphere, the extends many degrees on 
„ H each side of the planer which at right.angles to 
^iMigra ^i. cylinder. In dravring a panorama, 

os well as in drawing a picture on a plane, the hori¬ 
zontal angles between different objects may be ob* 
served by a plane table or tiieodulite; and the eleva¬ 
tion of the objects above tiie horizon, or tlicir de¬ 
pression, may also be observed by the theodolite: 
the horizontal angles are to be laid down by setting 
off' on the graduated horizon of tbo cylindrical pic¬ 
ture the number of degrees observed; the vertical 
angles on the cylinder are the tangents of the angles 
observed, the radius being the semidiumeter of the 
cylinder. (v.) 

PANTOGRAPH, an instrument contrived for the 
purpose of copying drawings, so that the copy may 
cillier be of the same size, of a greater, or of a 
less size than the original. It consists of four move¬ 
able rulers lixed together by four pivots, and form¬ 
ing a parallciugratn. At the extremity of one of 
tlieso rulers prolonged is a point, whieb is drawn 
over llic lines of the original drawing, whilst a pen¬ 
cil, Gxed at the end of another branch of the instru¬ 
ment, traces on p iper the lines of tlie copy. The 
pencil is placed in a hollow cylinder, and a weight is 
udiled on the top of the pigieil; by tliis means, the 
point of the pencil is made to press on the paper 
with the force requisite for drawing the lines. The 
improvements in the construction of difTercnt parts 
of the pantograph described in the Memoirfx de Vxle- 
dcs Si-ifiices, 171'3, have been generally adopted, 
ii’l;*’!'The pantograph, however, is not found convenient 
in practice; and, for the purpose of copying maps, 
plans, and other designs, artists most commonly em¬ 
ploy the nietliod of dividing the original design into 
a number of squares, and the paper on which the 
copy is to be mAde into the same number of squ,arcs. 
When this is done, they copy the lines contained 
within each square of tlie original, so as to form 
a similar figure within the corresponding sipiarc of 
reticula which covers the copy. When the 
a rimypu Consists of straight lines, a reduced copy is 

accurately made by means of an isosceles triangle, 
ill which the base is to the side as any line of the 
copy is to the corresponding line in tlic original, 
lly setting off' with the compasses any line of the 
original drawing on tlic sides of the triangle, tlic 
base which completes the triangle is the length of 
the corresponding line to be laid down on the copy. 
The same operation is performed by the' sector. 

Tracing. If a drawing is to be copied, of the same size as' 
the original, without diminution or enlargement, en¬ 
gravers usually trace the copy on oiled paper laid 
over the original, or on the transparent papier de 
guimauve (marsh-mallow paper), made in I'rance. 
(/'(xiiriill'na- A pantograph has been made, consisting of a rod, 
togmph. placed vertically, and turning round a Gxed point in 
its length, situated botwccii its upper and lower ex¬ 
tremity: the upper end of tlic rod being a point 
which is conducted by the hand over the lines of the 
original drawing; the lower end of the rod being the 
pencil which traces tbo copy on paper. An instru¬ 
ment upon this principle is sometimes used for draw¬ 
ing the profile of the face, in order to form small 
portraits or silhouettes. 

The instrument called Micrograph and Prosopo- 
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a h in Puissant’s Geodesic, does not differ in prin- Pantognph 
! from the common pantograph. (y.) 

A very ingenious instrument for copying draw¬ 
ings, cither upon a reduced or enlarged scale, has 
been lately invented by Mr Wallace, Professor of 
Mathematics in the University of Edinburgh. Of 
this instrument, wliich may be fitly introduced under 
the present head, though differing in name, we have 
been favoured with the following description. 

It is a fact well known, that artists of various de¬ 
scriptions, who have frequent occasion to imitate 
original designs, have long felt the want of a con¬ 
venient mathematical instruiuent, by which a copy 
may be made wit^ neatness and expedition, that 
sliall liave any given proportion to the original. Thu 
Pantograph is the only instrument that has been 
In'thcrlo employed ; but although correct and plau¬ 
sible in theory, iu practice it is found to be so very 
imperfect, that the artist hardly ever thinks of mak¬ 
ing use of it. 

A consideration of the essential service that would 
be rendered to the graphic art, by a copying instru¬ 
ment, which should be at once ‘>impic in iu tlicory 
and easy in its application, induced Mr Wallace to 
turn his attention to the subject; and, in the sum¬ 
mer of 1821, he produced the model of a copying 
iitiitrument, which he has dcnoniinated an Eido- 
Giuveii (from u&ot and y'^difu), 'I'he instrument, 
end its application to the copying of a great variety 
of subjects, lias been shown to engincurs, engravers, 
and other competent judges in London and in Edin¬ 
burgh, and their opinion of its utility has been such 
as to leave no doubt of its complL-tely fulGIling the 
views of the inventor. • 

The instrument is represented in this figure: 
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VmiogToph The beam, A B, wliicli is made of mahogany, slides 
II backward and forward in a socket, Ci the socket 
■ _ turns on a vertical axis, supported by the fulcrum 1>, 

' which stands on a table. There is a slit in the 
beam, through which the axis of the socket passes, 
so that, when the beam slides in the socket, a por¬ 
tion of it passes on each side of the axis. There are 
two cqu.nl wheels, E, E, below the beam, which turn 
on axes that pass through pipes fixed at A, Ji, near 
its extremities; and a steel chain passes over the 
wheels as a band, by whicli a motion of rotation may 
be communicated from the one to the other. There 
arc two arms, E, which slide in sockets along the 
lower face of the wheels, just under their cen¬ 
tres : at the extremity, (i, of ope arm, there is a 
metal tracer, with a handle attached to it, by which 
its point may be carried over the lines in any design; 
and at II, the (>xtrcniity of the other arm, there is a 
black-lead pencil fixed in a metal tube, which is 
ground to fit so cxacti}’ into a pipe, as just to slide 
up or down. In using the instrument, the pencil, 
in its tubCj is raised by a thread which passes over 
a pulley, and it descends again by a weight with 
which It is loaded. 

From the perfect equality of the wheels, it is cosy 
to sedHthat, if the arms attached to them be placed 
parallel in any one position, they will retain their pa- 
rallcli.sin, although one of the wheels, and conse¬ 
quently both, be turned on their centres. Suppos¬ 
ing, now, that BC and AC, the parts into which the 
axis is divided at the centre, have any proportion 
whatever to each other, if the distances of the tror 
cing point G, and pencil point PI, from the centres 
of their wheels have th^cry same proportion, then 
it follows, from the cictmnts of geometry, that the 
tracing point Ci, the centre C, and the pencil point 
II, wilt be in a straight line; and further, that C (i 
and C PI, the distance of these points from the cen¬ 
tre, will have to each other the constant pro|>ortion 
of C B to C A, or of E U to A II. Such being the 
geometrical property of the HiUograpli, if any sub¬ 
ject to be copied be fixed to the table on which the 
instrument stands, and the tracing point be carried 
over every line of the design, the pencil point will 
trace a copy in ali respects similar to the original. 
To facilitate the adjustment of the instrument, so 
that the copy may have any given ratio to the origi¬ 
nal, there arc scales of equal parts on the beam and 
the two arms : By these and verniers, both halves of 
the beam, and equal lengths on the arms, arc each 
divided into 1000 equal parts, and at certain in¬ 
tervals corresponding /lumbers arc marked on 
them. By means of thQ scales, when any ratio is as¬ 
signed, the adjustment is made without the least diffi¬ 
culty. 

I'o avoid any derangement by the chain slipping 
on the wheels, there arc clamps at K and K, which 
hold it fast to tho wheels at points where it never 
quits them. They are slackened when the instru¬ 
ment is adjusted. 

The inventor has committed its construction to Mr 
R. B. Bate, philosophical instrument-maker, Foultry, 
London, from whom it may bo obtained. 

PARK (Mungo), the most illustrious traveller of 
the present age, was born at Fowlshiels, near Sel- 
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kirk, upon the lOth of Scptemjicr 1771. His father Park, 
occupied the farm of Fowlshiels, under the Duke of 
Buccicugh. He appears to have bestowed uncom¬ 
mon attention on the education of his children. 

He even employed a tutor to reside in his house, 
an expence which then c.^pecially was supposed 
to ckcccd the resources of an ordinary liirmcr. 

Young Park made a good figure at school. His 
general demeanour was reserved and thoughtful; yet 
occasional sparks of ambition broke forth, indica¬ 
tive of that adventurous spirit which lay concealed 
under a somewhat cold exterior, 'i'liis thoughtful 
disposition led his friends to consider the church us 
the profession best suited to hi.s character; but as 
he himself preferred the medical line, his wishes 
were acquiesced iii; and he spent three ye.trs at the 
University of Edinburgh, in the studies necessary to 
that profession. 

At Edinburgh, Park studied with ardour and suc- 
CC.SS ; and he in particular imbibed a fondp''ss for 
botany, which served strongly to give the colour to 
his future life. It strengthened his natur.d connec¬ 
tion 'viih his brothcr-in-luw, .Mr .7,lines Dick-.m, 
who, notwithstanding iii.any disadvantages, attained 
such skill in that science, that, on going ns a gar¬ 
dener to Ilammersmilh,Jie obtained a large share 
of the patronage and favour of Sir .Joseph Bank . 

This connection induced Mr Park to repair to 
l/ondon. He w.*is introduced to Sir ,Josei>h, who 
was so much pica.scd with him, that he obi.'uned tor 
him the appointment of ussi.'^tant-surgeon to the 
Worcester Eiast liidianinn. In t.'iis rapacity Mr 
Park made a voyage to Bencoolen, where he made 
some collections and ob.icrvutions in botany and na¬ 
tural history, which were submitted to the Linnean 
Society, and an account of them printcil in the third 
volume of their Transactiotii. ' 

I'he African As-soeiation were now anxiously look¬ 
ing for a successor to Major lloiq;hton, (heir un¬ 
fortunate missionary, who hud peri^hed in llie at¬ 
tempt to penetrate to the Niger and Tombuctoo. 

This opening, though foreign to any of Mr Park’s 
former pursuits, except that of natural history, was 
immediately embraced by him with an ardour wln'eli 
showed how congenial it was to the character of his 
mind. Without hesitation, he oficred himself for 
this arduous and perilous service, and being sup¬ 
ported by, the recomincndution of .Sir .fusepli Banks, 
was at once accepted. 

Park spent about two years in and near London, 
acquiring the qualilicutions necessary for liis mis¬ 
sion. In May 1711.^ he set sail, and on the i^Ist of 
June following arrived at Jillifrce, near the mouth 
of the Gambia. After spending some months with 
Dr Laidley at Pisania, in acquiring the Moiidingo 
language, he, on the 2d December 1 705, departed 
on his grand expedition. It would be very super¬ 
fluous to enter here into a detail of events so ge¬ 
nerally known, and which excited so deep an in¬ 
terest, as his captivity among the Moors—his al¬ 
most miraculous escape—his discovery of the course 
of the Niger—of the African capital of .Sego—his 
journey through Bambarra, and the train of peril and 
difficulty through which he efiected his return. He 
arrived, aJlcr tiic length of his absence, and the 
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Park, want of intcliigcnco rMpecting liim, Imd nearly ex- 
„ tinguitflied all hopes of his safety, llcaching Lon¬ 
don early in tho morning of Christmas 1797, he 
went to pass the time before breakfast in the gar¬ 
dens of the Britisli i^Tuscuiu, where, by a singular 
chance, he met Mr Dickson, who embraced his 
friend as one returned IVoin the grave. An extraor¬ 
dinary interest in his adventures was immedialeiy 
excited among the African Institution, its friends, 
and tlic public in general. Major Uenncll drew up 
an important Memoir, showing the new light thrown 
by his journey upon African geography, which,<with 
an abstract of his Narrative, % Mr Bryan Edwards, 
was speedily offered to satisfy the curiosity of the pub¬ 
lic. In the spring of 1799 Mr Park presented the pub- 
iic with a full Narralivefrom Mis own pen. Major Uen- 
nell's Memoir was appended, and a considerable part 
of Mr Edwards’s abstract was incorporated verbatim ; 
upon wliicii circumstance uiune seems to have been 
built the rumour of that gentleman having been tlic 
actual writer of the volume. Tiie work was read 
witli an avidity proportioned to the novelty and im¬ 
portance of the information conliiined in it, and to 
the interesting and agreeable manner in wbicli the 
events were narrated. 

Having Hiiished tliis tasis, Mr Park seems to have 
resolved to retire into domestic and professional life. 
In 1799, he married Miss Anderson of Selkirk, 
duugiiter of tlie gentleman with wlioin lie had served 
his apprenticeship as a surgeon. In October ISOl, be 
embraced an opportunity wliieh oflercd of commenc¬ 
ing a professional career at Peebles, and soon found 
himself in respectable practice. His situation seem¬ 
ed now suiliciciitiy comforliibie, being happy in do¬ 
mestic life, posses.'icd of coiiipcturice, and surrounded 
by a re.spcetubic society ; but iiis active mind was 
not to be so safi.'fied, and was secretly panting after 
u liiglier sphere of exertion. 

Important as were his discoveries, tlicir effect had 
been, not to satisfy, but to excite still farther, tlic 
public curiosity. The course of the Niger tlirough 
the unknown and central parts of tlie continent 
could not fail to excite peculiar interest. This was 
strongly felt, not only by the scientiSc world, but by 
some intelligent members of administration, who, on 
the conclusion of the peace in 1801, determined to 
fit out an expedition on a great scale to effect the dis¬ 
covery of the termination of this great rivet. In au¬ 
tumn 1808, Lord Hobart, now Earl of Buckingham¬ 
shire, who was then Colonial Secretary, oflercd the 
command of it to Mr Park, who, thouglt ho asked a 
short interval to consult his friends,’ seems never in 
his own mind to have hesitated as to Its acccptanip. 
To those who represented to him tiic dangers to be in¬ 
curred, he urged, that the hardships attendant on the 
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obscure exercise of his profession, his journeys to dis- Pwk. 
tant patients, his long and solitary rides over “ cold 
and lonely heaths,*’ and over " gloomy hills, assail¬ 
ed by the wintry tempest," would tend as cii^c- 
tually to shorten life as the journey now in contem¬ 
plation. 

Mr Park, in this new undertaking, was amply sup¬ 
plied with every thing which could ensure success. 

Thirty soldiers, and nearly the same number of car¬ 
penters and artificers, were plifced umler his com¬ 
mand ; anns, beasts of burden, commodities to trade 
witii, were amply supplied; and ho was empowered 
to draw upon the Treasury to the extent of L. .i^oot). 

Every thing, therefore, seemed to augur a still more 
brilliant issue to his present tlian to his former jour¬ 
ney. But a dark destiny impended over it, and ren¬ 
dered aliurtivo ail human means and cflurts. 

It would be superfluous to enter into a detail of 
tiiat afflicting train of events, with which the public 
arc already but too well acquainted. * That Park pe¬ 
rished in his voyage down the Niger, may be now 
considered as fully csta’oiislicd; and wi) need not 
swell our pages with the rumours that liavc been cir¬ 
culated respectrng an event no longer doubtful. 

Park has been pronounced by some tiie first of 
modern travellers, and he docs not seem unworthy of 
that high ajipellation. The problem of the course of 
the Niger, wliich he had the fortune to solve, was 
oitc which had involved in error almost nil former 
geographical systems on Africa. D’Anville, indeed, 
iiad stated it correctly ; but as he had not commu¬ 
nicated the grounds upon which his conclusion rest¬ 
ed, the opposite opinion, wiiich represented the Ni¬ 
ger as flowing wcstward,Jud joining the ocean by 
the channel of tlic Scnc^, continued still preva¬ 
lent. This point, finally decided, fixed tlie geogra¬ 
phical character of tlie continent. In Bambarro, 
also, a name as yet scarcely heard of by Europeans, 

Park found a kingdom much fartlier advanced in po- 
pulousm-ss and civilination tliun was yet supposed to 
exist in the heart of Africa. 

Mr Park's literary, though not equal to his active 
qualifications, wur6 yet respectalile. Notwithstanding 
his knowledge of botany, he cannot be considered as 
a scientific traveller. Wc see not in him that varied 
and .splendid science which, in Humboldt, illustrates 
and adorns, though it sonictimes overlays the. main 
subject. But with regard to the general aspect 
of nature, and the forms of human society, his ob¬ 
servations are careful, accurate, and judicious. No¬ 
thing can bo more*lively tlian the idea which we re¬ 
ceive from him of the African forests and deserts, the 
qjities of Bambarru, the stream of the Niger, and the 
regions watered by it. The spirit, joined to the un¬ 
pretending simplicity of bis narrative, has rendered 


* The Narrative of this journey was published in 1815, in Ito, with a very interesting biographical Memoir 
and Preface, by Mr Wishaw. It may nut be amiss to notice here a singular oversight in Park’s Journal, 
lately observed by M. Waickenaer. A .'list day is counted in April (p. 7); and as all the days before and 
after are accounted for, there can bo no doubt that all tlie following dates are dhe day behind. “ This, ns 
Mr Bowdich has shown, is not so trifling an error as it at first sight appears; for a false declination being 
thus taken, an error, greater or less, aud sometimes not inconsiderable, is committed in the calculation of 
all the subsequent latitudes. 
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Uuk bis work one of the most popular of its kind in the 

rJlw. English language. 

_ j Mr Park’s bodily frame was well fitted for the ar¬ 
duous enterprises which ho undertook. He was 
six feet high, his limbs well proportioned, and his 
whole frame active and robust. His countenance 
was prepossessing, and his manners retained always 
their native plainness and simplicity. This was com¬ 
bined with a natural coldness and reserve, which 
rendered his conversation less interesting than was 
expected b^ those who considered his general talents 
and extensive opportunities of observation. His con¬ 
duct in all the relations of private life was highly 
exemplary. He left a widow, three sons, and a 
daughter. (n.) 

PAUW (CoKXELius DK, sometlmcs called Ni- 
C01.AS), a moral philosopher and historian, born at 
Amsterdam in 1is better known as the uncle of 
tiic revolutionist Anacharsis Clootz, than by the an¬ 
cestors from whom he was descended: they arc, 
however, reported by his nephew to have distin¬ 
guished themselves in the revolutions of Holland in 
tJie sixteenth century. 

It appears, upon the same authority, that his name 
was Cornelius, and not Nicolas, but that he was not 
related to Cornelius dc Pnuw, the critic, and the ri¬ 
val of Dorville ; and that it was upon the marriage 
of his sister to Clootz’s father, that he obtained, 
through the interest of his brother in law, a Catholic 
canonicatc at Xunten, in the territory of Clevcs. 
He was afterwards appointed reader to Frederic 
King of Prussia, )>crhaps us nn advocate of the new 
doctrines and principles whicli that sovereign was 
disposed to patronise; he is said to have de- 
dined the offer of the *acc of an academician of 
llerlin, and a bishopric at Breslau. His attacks on 
the Jesuits, wliom he accused of gross misrepresen¬ 
tation and exaggeration in their historical and geo¬ 
graphical memoirs, made him unpopular with the 
Catholic clergy, though his learning and talents 
commanded a certain portion of their respect. lie 
was simple in his manners, and somewhat negligent 
of his appearance; the close of hts life was irabittcr- 
cd by a tedious and jiainful disease, and he died the 
7tli of July n.'lff. 

1. His principal jiublications arc his Recherches 
star les Amvriraitis, ji v. 8. Berl. 1770; ed. 2, 1772; 
a work inteniicd to show the degraded state of the 
savage Americans,” and forming a contrast to the 
speculations of kunic contemporary writeis of cele¬ 
brity. 2. Defetne rfe? Recherches, 8. IJerl. 1771. 

.1. Recherches sur ics .Kui/ptiens et lex Chhiois, 2 v. 
8. Berl. 1773. Philosophical Dixscrtaliom on the 
^yjytians and Chinese, translated by Captain J. 
Tnomson, 2 v. 8. London, 17*)5. The investi¬ 
gation was undertaken, he observes, to show that 
** no two nations ever resembled each other less 
than the Egyptians and the Cliineseand it must 
be admitted that he has sulliciently establislicd iiis 
proposition. There is, indeed, one argument that 
be has employed, which appears to be founded on a 
mistake Of the Greek hifctorians of Fgypt, who have 
asserted that the Egyptians hud long been in the 
use of alphabetical characters; and the want of any 
alphabet among the Chinese, is stated by M. dc 
12 
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Pauw as affording a marked distinction from the 
Egyptians. There is, however, scarcely a shadow 
of resemblance in the particular hierogiyphical cha¬ 
racters employed by the two nations, tliough the 
general system of beginning witli a representation of 
a visible object, and departing, more and more, by 
degrees, from the fidelity of the delineation, must 
necessarily have been common to both. But it so 
happens, that out of about 70 Egyptian characters, 
which are compared by the Jesuits and Ur Morton 
with the Chinese in the PMosophietd Transactions 
for 1769, there are about 20 of which the sense has 
been ascertained with tolerable accuracy in the Arti¬ 
cle Egypt of this Supplement t and of these there is 
only one that happens to have been rightly determin¬ 
ed by the comparisoi# with the Chinese, excepting 
two or three which are obviously mere pictures, ‘os 
the Moon and a Bow. There is also a figure of a 
chain, among the old Chinese characters, which 
agrees remarkably in its form wiili the Egyptian 
hieroglyphic employed as a copulative conjunction ; 
and there is a still more striking coincidence, which 
M. J..>mard has noticed, between the Egyptian and 
Chinese characters for a thousand, both of which he 
derives from the seed vessel of the lotus, as contain¬ 
ing a multitude of seeds ; and if the older Chinese 
cliaractcrs be found to preserve this resemblance us 
perfectly as they ought to do, it must be confessed 
that the suspicion of a couiman origin will be nmeb 
strengthened by tlie argimieut. Both the Egyptians 
and the Chinese were condemned, M. de Pauw ob¬ 
serves, “ to an eternal mediocrity and tlie. weight 
of this observation is certainly not diminished by any 
thing that has lately been inferred from the study uf 
the hieroglyphics uf the stone of Ito.setta. 

4. There arc several papers of M. dc P.iuw on an¬ 
tiquarian subjects in the Memoirs the Socictp of 
('asset, and one in particular On the Temple of Juno 
Lacinitt, Vol. I. 1780. 

5. Recherches sur les Grecs, 2 v. 8. Berl. 1787- 
Phifosophical Dissertations on the Greeks, translatetl 
by Thomson, 2 v. 8. Lond. ]79<1* 'I'he work is prin¬ 
cipally devoted to the Athenians, among whom their 
boasted liberty is shown to liave been confined to u 
very small number of citizens, who tyrannized over 
the rest of the inhabitunU of their country. Tlie 
Laceilicmonians, the Aetolians, the Thessalians, and 
tlie Arcadians, are separately discussed, but consw 
dered as comparatively contemptible; the Lacedte- 
inonians in particular, and tbeir successors, the Mas. 
notes, are treated with great severity, us a wortiiless 
race of dishonoift'able vagabonds. The athletic edt^ 
^iuii of the* Athenians is, however, highly applaud- 
N, from a visionary theory of the importance of the 
physical perfection of the body to tlic operations of 
the mind. An edition of the author’s three princi¬ 
pal works appeared at Paris, in seven volumes oc¬ 
tavo, 1795. 

[^borsch, Chardon-la-Rochette, and Clootz, Magas. 
Eticpcl- 1799. An, V. Vol. H. Widdigen, Westp^ 
Nalianalk. 1801, p. 215. N. Allg, T. Bibl. LXXIY. 
p. 77. . Denina, Prusse Littfratre, HI. N. DidL 
Hist. IX. 8. Par. 1804. Chalmers’s Biographical 
Hiclionary, XXlll. 8. Lond. 1815.3 

(f. o.) 
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^ PmUi*- PEEBLES-SHIBE»orTWEEDDALE,«eoanty 
in Scotland, aituata bkwann 55* S4' ^ 55* Sff 
north latitude, and between S* 45' and 5* SS' weat 

sitokiMQ. longitude from Greenwich. It ia bcum^ on the 
north by Mid-Lothian or' Edinburghahire; on the 
east by the county of Selkirk; on the aoutb by 
Dumfrioa-ahire ( and on the weat by Lanarkahire. 

Rstent and Ita greateat extent from north to aouth it about SO 

Diruiont. miles, and ita greatest breadth from east to west 
about 22; the contents being 229,778 English acres; 
of which only about a’tenth part iafit for coitin^oa. 
It is divided into sixtbeh parishes, twelve of which 
form the presbytery of Peebles, and four belong to 
that of Eiggar, all under the synod of Lothian and 
Tweeddale. 

Surfooc, &C. The surface of this comi^ is hilly, and towards 
fhe south mountainous, several of the high grounds 
in that quarter, such as Hartfield, Harstane, Broad- 
law, and Dollarlaw, being from 2800 to nearly SOOO 
feet above the level of the sea.. The general elevation 
of the pasture lands is about 1200 feet; yet, with 
few exceptions, the hills are covered with green 
herbage, heath being almost confined to a few of 
the highest ridges on the south-east. On the banks 
of its streams are many pleasant and fertile spots; 
but from the want of wood, the general appear¬ 
ance is naked and uninteresting, except about 
the seats of the proprietors, where considerable 
plantations have been made, extending jn all to more 
than 2000 acres. The soil of the cultivated land, 
lying cliiefiy on the sides of the lower hills and the 
banks of the streams, is, for the most part, a light 
loam, with clay, moss, and moor, on the high grounds. 
Coal and limestone abound in the parishes of Linton 
and Ncwlands, on the north side of the county, and 
in the latter, ironstone; in the same quarter red and 
white sandBont is wrought for sale, and the parish 
of Stobo, on the Tweed, has long furnished a good 
kind of slate, much of which is carried to the adia- 

Tireed. cent counties. The river Tweed, from whicl} this 
district is often called Tweeddale, rises from a well 
of the same name, in the parish of Tweedsmuir in 
the south-western extremity of the coun^, about 
1500 feet above the level of the sea, and flowing first 
north-east and then east, dividing the county into 
two nearly equal parts, passes into Selkirkshire at 
Gatehaup-burn, after a winding course of about 86 
miles. The Annan and the Clyde have .tbeir source 
in the same quarter. Of the other streams, here call¬ 
ed tualert, the most considerable are Bi^ar, Lyne, 
Peebles or Eddlestone, Leithan, Mannor, and Quair, 
which fall into the Tweed; and the and South 
Esks, which pursue their course into'''Mid-Lothian. 
The lakes or lochs are St Maty’s, Waterloch, and 
Slipperfield. These, as well as the rivulets, abound 
in the common iresh-water fish, and most of Uie 
streams are ocoasionidly frequented by salmon; but 
salmon are not found in such numbers, even in the 
Tweed within the bounds of this county, as to afford 
a fishery that will pay rent. 

Climate. climate of Peebles-shire, -owing to its eleva- 

' tion and want of shelter^ is perhaps nors rigorous 
than that of the other southern counties of Scothpid. 
Cold easterly winds prevail in spring, whidi gresdy 
retard vegetation; and frosts often occur in sununer, 

V0£. VI. FABT I. 
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which injure the potatoe and other crops ; while die 
winters are* frequently so severe as to destroy tuv- , i*! 
nips, and the snow Ues so deep and so long as to oc- '’**v‘**^ 
canon great Joss among the flocks. 

Peebles-shire, in 1811, was divided into about 80 Eitaie*. 
esta^ many of them large, but not valuabls in pro¬ 
portion. The valuation of Uie whole fo L. 51,937, 

ISs. lod. Scots ; and the real rent,as assessed to fho 
property-tax that year, was, for the ladds, L. 57,882 
Sterling, and for toe houses L- 2568. Twd.tbir^ of 
.the estates are valued umer L.500 Scots; a sum 
which may indicate piptty nearly their present year¬ 
ly value in Sterling money, and little lets than two- 
thirds of the whole is entailed.. In the same fear 
the number of freeholden eutitled to vote in the 
election of a member for the county was 39 , Many Scatf. 
of the proprietors, among whom, there were lately 
five noblemen, have seats dittitigultned either for 
their antiquity or their beauty; but the Earl of Tra- 
quair iS' the only nobleman who now resides in. the 
county. Of the other seats the "most considerable 
are Damhall, Lord Elibank; Drummdxier, Hay; 

Magbiehill, Montgomery; Neidpato Cosae, the heirs 
of toe late Duke of Queensberry; and Whim, Mont- 
gomeiry. 

As this is rimost exclusively a pastoral country, Varmt. 

(he farms are in general large, most of them ftom 
1000 to 4000 acres. On the arable land they are small, 
the greater number below 100 acres. These are in ge¬ 
neral held od leases for 19 years, as in other parts of 
Scotland. Taking the extent and rental as before stat¬ 
ed, the average would be nearly 5s. the English 
acre. Tliisiachiefly.derivedfromiivestock,especiidly 
sheep, of wmeh there may be abo.ut’ 120,000. Most 
of these are still of the mack-faced heath variety, 
sometimes called Tweeddale sheep, from the name 
of .the county, or Linton sheep, from^ the name of a 
village on too norto side of the district, where great 
fairs are held for the sale of them. The Cheviot 
breed, however, which bears a much more valuable 
fleece, has established itself on many of the lower 
hills, llie crops.m the same os in other parts of 
Scotland, except^t wheat is cultivated only upon 
a veiy small scale. A variety of oat, called the red 
oai, and sometimes the MagbuhtU oat, from its being 
first cultivated here on that estate, is well adapted to 
high and exposed situations; both because it ripens 
earlier than the common kind, at^ is less liable to be 
beat outby wind, while on good' Ignd it is found to 
be highly productive. 

Peebles, a royal burgh, containing, in 1811, about Toms and 
2200 inh^itants, is the oply town in the coiftity.'^*“****" 
llie villages ore Linton,, Skirling, Eddlestone, ^ 

Broughton,—at all of which furs are held, chiefly for 
the owe of live stock, and for the hiring of servants, 

—and Innerleithen, where a woollen manufactory has 
been otablisfaed. Here js no other manufacture 
within the county, if we except that of stockings, 
ets, and flumels, all uMn a smoll scale, car- 
on in toe town of Peebles, where there is al¬ 
so on extensive brewery. Peebles-shire, therefore, 
has Uttia to ofibr in exchange for the commodities 
nbioh it requires but its raw produce; chiefly sheep 
and wool. s . j 

Hie county lends one member to Parliament, and 

F 
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Pfpi>ic 4 > the tiiwn of Peejbles joine with Selkirk, Lanark^ and 
KMrc LinlithgoWf in electing another for the Scottish 
,.,^S,okc. hurghi, 'file following abstract shows the popu- 
tliire. 
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latioB in 1801 and 1811.—See the general works '' 

quoted- under the former Scottish counties, and 
Findlater’s Ftetu of th« AgriemUvre Peeblts. Pembroke- 

(a.) ehire. 
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Extent and PEMBROKESHIRE, a maritinie county of South 
Uoundariet. Wales. It forms a peninsula at the south-west cor« 
ner of the principality, and is surrounded by the sea 
every where but on the eastern side, where it is 
bounded by Carmarthenshire, and by Cardiganshire. 
Its shape is very irregular, which makes it difficult 
to ascertain its exact extent. Its extreme length 
is thirty, and its extreme breadth twenty-seven miles. 
Its area is estimated, but with no decided aMuracy, 
at 67S square miles. 

Fa fills ^ generally an undulating counter, compos^ 
rounirv. " plains, with hills of no great elevation, except in 
the northern part, where a range of mountains is 
stretched out to the extent of nine or ten miles; the 
loftiest points of this group are Preeelly Top, 17S4 
feet, and Brennin-Vaur, JS85 feet above the level 
of the tea. Few of the hills in the other parts of 
. the county attain a greater height than S90 feet 
As the greater part of the country is destitute of 
woods, it has a bare and bleak appearance, except in 
the valleys, where the numerous breoks that flow 
through them impart a pleasing verdure to* the bor¬ 
dering meadows. 

Bay,, The most considerable rivers are the Eastern Cled- 

Rtvsn, and daus, which forms at first the dividing line between 
Ettuary. this county and Carmar^ensl).ire; and the Western 
Cieddaus, which traverses a considerable portion of 
Pembrokeshire. These two rivers unite, and form 
the admirable estuary l^f Milford Haven, which is 
considered to be the best harbour in the Brithdi* 
islands. It is sufficiently capadioua to contain the 
• whole navy of England; la so completely sheltered 
' as to be secure from ail winds; has good holding 
* ground, and competent depth of water. These na- 
’ ' tural advantages have induced the Lbrds of the Ad- 

. 10 


miralty to establish a dock.yard on its banks, where 
diips of the line and frigates are built, and where 
the town of Haberstone has in a few years sprung 
up, and grown to considerable importance. It is the 
place whence the packets for the south part of Ire¬ 
land sail, and to which, on that accqun^ numerous 
pamennrs resort, llie other rivers am of incon- 
sidcrame note; namely, the Newgall, the Solve, the 
Alan, the Gwayn, the Nevem, the Cuch, and the 
Teivi. Besides Milford Haven, St Bride’s Bay and 
^hguard Bay deserve notice, as affording secure 
anchorage for large ships, and possessing good .land¬ 
ing-places. This circumstance induced the govern¬ 
ment of France, in. the year 1797, to land some 
troops from two frigates under General Tote, which 
in a few days surrendered to the inhabitants, who 
hastily cbllected with such arms as presented them¬ 
selves. Ik was generally supposed that the men were 
criminals of the worst description, whom the French 
took this extraordinary method of discharging from 
their prisons. ^ 

The soil o;^ the county is generally a red loam, 
in many parts resting on a calcareous subsoil, and 
admirably adapted for the growth of corn. In some 
places the surface is covered with porous stones, 
whidi lUre supposed to imbibe ahd retain the salt 
from the adline air, and to render the land highly 

I irolifie. The principal grain consista of wheat, bar- 
ey, and oats, but in som^srts of the county rye is 
extensively culdvated. Ine modM of cultivation are 
commonlvthe same as prevailed in remote ages In this 
iriand; that is, growing wheat, barley, and oats in 
suedession, till'the land was so edisustcd os to yield 
no increase, when it was siffibred to return to its na¬ 
tural state, under the idea of recovering itself by rest. 
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W Punbroke. Very little attonUon iS'given to the pieiervetion of 
manure t the barmi ItM farming ece£tioo% are very 
badly constructed, and the agricultom) inpletDeaUt 
eipecially the ploughs, ard of a rode and witique 
form. Such is the description of the greater part of 
the agricalturai state of the country, but thme are 
splendid exceptions, affording specimens of im¬ 
provement that would have bimn more extensively 
followed, but for Uie genersd depression of agricul¬ 
ture, which has been experienced within the laat few 
ears. The sise of dnSj^rms varies from fifty to five 
undred acres; the avtNge extent of them is esti¬ 
mated to be ^out two hundred: some of the oceu- 

f ners are annual tenants, but mtny hold from the 
ords of maoors by leases for three fives at an agreed 
rent, but without any fine on the renewal of a life,.a8 
it customary in England, and on the lands in Pem¬ 
brokeshire belonging to the church, 
fsttic. The black cattle of this county are of an excellent 
race, and are annually distribute over the south .of 
England in droves, which travel from fair to fair, till 
the whole are sold. They are commonly sent to 
market when they are in calf the first time. Some 
valuable horses are bred here. The sheep are small, 
and yield little wool, but the mutton is veiy highly 
esteemed. 

Miiili ilv At no very remote period, sUver was found in the 
parish of St Elwys, or St hide’s Bay. The mine, 
•which was discontinued in the reign of Queen Eli¬ 
zabeth, was resumed a few years ago, but not with 
such success os to induce perseverance. Some 
excellent lead ore is found on the banks of the Tave, 
but the mines are aot worked with any degree of 
spirit. The most important production of the mmes 
is coal. It is confin^ to a district of narrow extent 
on the southern side of die county. The veins lie 
near the surfUCe, and the quality is not very good. 
The inhabitants use the small coat mixed wjth clay, 
and formed into balls; it is sulphureous, and highly 
.offensive to strangers. 

ManuUc / The manufactures of this county are very incon- 
turcjjaia siderable. Some speculaton, indeed, were induced, 
*tf«Snnicrrc. |,y j|,g excellent Streams of water, to erect mills for 
spinning cotton, and for making tin plates; but these 
schemes though conducted with much ^irit, were 
found to be unprofitable, and finally abandoned. The 
principal commerce of the county is a coasting trade, 
and the conveyance of cosils from Tenby to the op¬ 
posite shores of Somerset, Devon, aod Coinwali, 
where they are principally used for burning lime, 
and drying malt. Under the au^ices. of late 
Honourable Charles Greville, and with the sanction 
of a special act of Parliament, some American fish¬ 
ermen formed an establishment at Milfqrd for the 
purpose of carrying on the southern whale fishery, 
upon the plan of the crew being sharers with the 
owners in the result of the fishing, ..as is practised 
in the United States. The concern was conduct¬ 
ed with success for several yean, but has been recent¬ 
ly abandoned from various circumstancqs, none of 
them connected with the local position, which was as¬ 
certained to be favourable. 

I mioinge. The iuhabitanU are of two distinct raern. If a 
line be drawn through the whole county, cutting 
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theougiT the centre of the town of Havcrfurdweit, tHmbwke- 
is krill be found that cm «ne side of the line nothing 
but fingiisb is spoken, and on tbo other side ^y 
Welsh. This is so definite, that in the town of Ha¬ 
verfordwest* the one language is spoken in the upper 
and the other in the lower part of it; and there are 
two markeu, one frequented by. the English, the 
other by the Welsh peasantry. The part where the 
English live, called commonly " Little England, be¬ 
yond Wales,” was originaUy peopled by a colony of 
Flemings, who have kept themselves distinct since 
the first eoIonizatioB* ^ey are allowed to apeak 
Ae English language with more purity than is to be 
found among the loweriplasset in any other part of 
the iaiand. 

Two monbers are retunied to Parliament fromOivitwint 
Pembrokeabire; one for the county, and one for the’^nil Repie- 
boroughs of Pembroke, Tenby, and Wiaton. The *'"****”*• 
divisions are into seven hundred, which contain one 
cathedral, one hundred and forty, five parishes, and 
several chapelriea. 

St David’s, tiie see of a bishop, is a miserable Si Dm ulv 
collection of cottages, in the midst of traces of an¬ 
cient, extensive, and numeroua buildings. The ob¬ 
ject deserving of most notice ii the cathedral, 
whose antiquity is very great, having been originally 
l^uilt about the year 1180, and enlarged in 1280 and 
1928. This venerable pue has bemi much repaired 
and iimroved by the prelate who at present fills the 
sec. The bishop’s palace is a magmficent pile, not 
far from the cathedra], on the opposite side of the 
river Ahw. It was originally a quadrangular build¬ 
ing of great nfont, of which at present iwy one side 
remains entire. » & • 

Among the ancient buildings in this f ounty, the Antiquitm 
most remarkable are, Carew Castle on a creek of 
Milford Haven; Manorbeer, the mansion of the 
Barn family, of which GiraMus Cambrensis was a 
member; and Killgarran, oti the river Tyvy, whose 
massy towm and fragments of bastions present a 
most imposing spectacle. 

The picturesque beauties of tiiis county, and the »seau. 
mildness of the air, have induced many gentlemen 
to select it as the place of their residence, and the 
number of their seats is considerable; among them 
are Picton Castle, Lord Milford; Hen Gastell, 

Thomas Stokes, Esq.; Slcbeck Hall, K. PhiUips, 

Esq.; Orieiton, Sir John Owen, Bart.; Johnston, 

Lord Kensington; Trecoon, J. F. Barham, Esq.; 

Fynonean, John Colby, Esq.; Btockpool Court, 

Lord Cawdor; Begeity Hail, Jame* Child/ E|q.; 

Lawrenny, Hugh Barlow, £^.; Tal y Sort, John 
Meares, Esq.; Payston, (the late) General Picton ; 

Plfia Newydd, Sir Watkin l^wis; and Protree, Dr 
Davies. 

The population of4lie rounty, by the cehsus ofropulatiun. 
1811, was 60,615 persons! viz. 27,458 males, and 
39,162 female*; the militia are not included. The 
principal towns are Havei;^rdwest, with S08.8 in- 
iwbitants; Pembroke, 2415; St David's, 1816, 

Tenby, 1176; Fishguard, 1608; Newpoit, 1487, 
and Hubberston,i754. ’ 

See Malkin’s South fFale$,mA. Fenton's Pmbtoke- 
shire. * v • (w. w.) 
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PENDULUM: 


Pendulum. W>». ■ solid ajod heavy body of any fimn andde- In regard to the natnne of the motion in each os« PeDduluin. 

' acription is suspended from an axis fixed horizontal- cilladon, it is absolutely *^0 same for every body, i 
ly, and round which it can turn with freedcnn, or whatever be' fonn, and we may always con¬ 
st least with a very slight degree of friction; if we sider it as identical wiA that of a pendulum formed 
withdraw it, however little, from the posHion of by a material gravitating point suspended at4he ex- 
equilSMwn at which it naturally places itself when tronity ofatiirea^supposratobeiraexibleandwitb- 
at reirt, and then abandon it to itself, (he force o|^ out weight Let ((Plate CIX. fig.l^ denote the ideal 
gravity, which is now no more destroyed by the re* length of such a pmduium, which is called a aimpU 
sistanoe oftbeaxisof suspension,brings back the body pa^vium. Let m be the mass of an oscillating bcmy 


towards its primitive position ofequilibrium with a ve¬ 
locity continunliy accelerated. When it reaches this 
position, the accelmting force ceases for a moment 
to act on it, but the body continuing to move in con¬ 
sequence of the velocity already acquired, rises on the 
other side of the verticiu line, and continues rising un¬ 
til the constantly increaang force of gravity destroys 
its velocity—thm it stops for an instant, and again 
yielding to the oontinued action of gravity, to which 
there is now no any oppositiim, it a^^n falls with 

a motion exactly similar to that which it had when 
it began to descend from the opposite side of the ver¬ 
tical. It returns then, in the tame manner, to its 
primitive position of equilibrium, passes it, and re- 
oscends on the opposite side of the vertical to the 
point where its velocity is destroyed anew; after 
whid) it again begins to descend, and again to re¬ 
mount; and the oscillatory'motion wmdi results 
from these altematiotit obly <$eases in c«W8«;iuence of 
the resistanta of the air ouiu the fKction of the axis, 
whidi gradually reduce it to nothing. 

An apparatus of this kind is termed a pendulum. 
The OBOiilations of paidulums can be calculated 
completely, and with perfect rigour, by the princi¬ 
ples of mechanics, when they are supposed to take 


with which we wish to compare it, and which we 
shall call, in opposition fo ^ other, a compoudA 
pendulum. From the centre of gravity of this body, 
denoted by O, conceive a perpendicular SG drawn 
to the axis of suspensipn, and call 4 the length 
of this linn If we multiply each element of the 
mass m by the square of its distance from the 
same i6ds, and denote (he sum of the whole by C, 
the produ6t C thus fonned will be what is call¬ 
ed in raedianics the momentum of inertia of the 
body m relatively to the axis in question. In 
order that the motion of the simple pendulum SP 
be exactly isodironous with that of the body m, it is 

sufBdent that we have the equation l—~^t und be¬ 
sides this, that the lines SP and SG liave at any one 
instant an angular velociW equal at the same dis¬ 
tance from the vertical. This last condition will be 
fulfilled i(, for example, at the beginning of the mo¬ 
tion the lines, SP, SG, are equally ^tant from the ver¬ 
tical, and that the simple and compound pendulum be 
then abandoned tqgemer to tiie action of gravity, or 
be driven with equal vdodties in the plane of their 
oscillations. The simple" pendulum will then ac- 
emnpany the compound one in all its successive ex-^ 


_—rr-™-- ccHopany me compouna one in au iis successive ex-v 

place in a vacwm, and roimd an axis, which presents cursions, and its direction will always coincide with \ 
no friction. The ^Its in regard to this unwnary the bne SG drawn from the centre of gravity of the 
case are so much the mwe important ^ be kno^, body m, perpendicular to the axis of suspension. 

length I being ascertained by tills formula, we 
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aa in the real experiments we alwa)rB endea¬ 
vour to approach it as near as possible, by com¬ 
bining to the utmost every drcumstance which can 
tend to prolong the duration of the pmdulum's mo- 
tion. These ore the results, then, which it is proper 
to present first in order,- u they exhibit a first ap¬ 
proximation to every motion of toia kind, which can 
be realized. 

In this simple case, avhatever be the form of 
the body whi« constitutes tiie pendulum, provid¬ 
ed that it remains invanably constant, all toe suc¬ 
cessive oscillations have' equal ampUtudes, and are 
also of equal duration anumg ^^imselves, so that the 
motion, once begun, nevqr ceases to go <ni. In the 
cose of oscOlationa with different amplitudes, the 
tiuntioD is in genial i^qual, but tius inequali^ 
'mminishes in proportiim as the amplitudes become 
less, and it ceases altogether at the limit where 
' thqr become infinitely small; so that ell- the oscilla- 
tiana made with amplitudes, 'idiidi; in a physical 
sen8e,''may be reckoned jofinitdy mu^'are sensiUy 
of equal dwation* * 


can lay it off on the line SG, setting out from the 
axis of suspension S, and the point P, where it ter¬ 
minates, is called the centre iff otciUation of the bo¬ 
dy w. . 

The imtiid conditions above stated can be always 
established, and the analyti^ value of lis also al¬ 
ways real. every given compound pendulum, 
then, we CaA uways assign a simple pendulum, 
which is isodiinmons with it, and of whiw the mo- 
tion is absMutely similar to that of the line SG.' By 
means of titis substitutimi, we have nothing more to 
consider or to ctanpare, but the different ^gths of 
the simple p^idnlums, and it then only remains to 
ascertain the mode in which such pendulums perform 
their oscillations. ' - 

Todothuinthe simplest manner possible,!^ ut con¬ 
ceive that tbe are ZP (Plate CIX. fig'S) u heif the ex- 
tmt of the oisdU^ons round the veTtiml SZ, and sup¬ 
pose that tiie peudiilam arrived or placed in this po¬ 
sition is there dtmdon^ Co the sole action of mvi- 
ty without any initial.velocity of impulsion. » 
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^ PiodttlfflB. the angle PSZ> and denote byr the intenaity of gra- 

‘ 'vitT measured by the dcwbleutne apace which heatv 

boL'ea describe at the place where the experimeiM 
is made, when they fill fredy in a zi^t line dmng 
±e uoity of time. Then denoting always by I the 
length of a rimple pendulum SP or SZ : the time T 
of its whole osciUation in the arc PZP' or PP* will 
be expressed by the fbllowug aeries: 

(1.) T=wyi| 

(S) + } 

T bang the ratio of the circutb^ence of the drde 
to its mameter, or S>141tfd. * 

If, beside^ we denote me velocity of the pendu- 
Itun in any point of its oscSlation by V, f being its 
angular distance ftom the vertical, we have 

(2.) V*a52gl (cos i?—co8«) 
or, what comes to the same thing, 

V*=4g/sin 

These formula: will atiU serve if the pmdulum, 
instead of falling freely fh>m the extremity of the 
arc, receives there an initial velocity expressraby V', 
provided always this velocity isawithin the limits 
which permit the oscillatory motion to take place. 
If this be the case, indeed, it will be sufficimit to 
consider the pendulum as setting out with an initial 
impulse from another angular distance, Then it 
will be necessary that this unknown distance of sa¬ 
tisfy instead of «, the general ejiution of the velo¬ 
cities, and that a becomes in it 9lwbich gives 

(3.) V'"=s8g/-^co8a—cosa'|. 

The half aigplitude a' of the oscillations being the 
only unknown quantity in this equation, will be 
thus determined, and their duration will be thmi oh- 
^4ained by tlie equation (1), but putting in it tt' in- 
' stead of a. This same substitution made in the 
equation (2) will give 
' y*=.igl (cos tf—cos a') 

for the velocity in any point whatever the os¬ 
ciUation. But these tranffonuations are only pos¬ 
sible when the equation (S) gives for «' a rw arc, 
and consequently for cos a' a value compriti>end- 
ed between -f-l and —1. We may eatily conceive, 
that, when the cos a! exceeds these limits, it is 
because the velocity of impulse V' exceeds the 
greatest vdocity of the fall which the pendul^ 
can acquire in a drde of a radius I, even sujqMMing 
it to fail from the very summit It is evident, in¬ 
deed, that the oscillatory motion can then no^more 
produce such a velocity, and we know alio in 
that case, it will dange into « continued motion of 
rotation. If we exclude this circunutaoce, the frnr- 
mulie (1) and (2) will determine gener^y every 
particular r^arding oscillatory motions. When the 
amplitudes the oscillations become so small that 
we can, in the series (1), segledt all the powers of 
Bin*|«, compared with the unity which precedes 

diem, we will have simply 

P 



hm mmd m e vacuum, M the oieilldtitmt wktek an 
pe^fimed tcitAi ampUtudet infinUilu tmaU, are df 
egual duration. 

In actual experiment, the oscillatioas can never be 
altogether infinitely small, but we may tt^e am, at 
least, to confine them within ampUtudes so limited, 
that the angle « has a vary stnau value. We have 
then an approximation pametly sufficient in limit¬ 
ing the series to the tarm which contains the square 
of the mfiiu We may then, in the same order tif 
approximation, substitute 4rin*K ftr 8in*(a; and 
the series (1) being thus limited to its two first 
terms, gives 

m being always the half amplitude of the oscillation. 

We wve seen above, that, by supposing the simple 
pendulum I isochronous witii the compound pendu¬ 
lum of the mass m, we have 

' 

«A’ 

c being the momentum of iniMia of the mass m, re¬ 
latively to the axis of suspension. But if we adl c' 
die momentum of the same moss, relatively to an 
axis parallel to the preceding, and passing uirough 
the centre of gravi^ O, we find, by mechanics, 
that the quantities e, e* have between them the fol- 
lotving rmtion: 

e=smh*+<f. 

This value of r being substituted in the expres¬ 
sion of I, gives evidently 

Now, when k is given, this expression only fur¬ 
nishes one value of I; that is to say, a single loigth 
for a simple pendulum isochronous with the mass 
la. But if I be pven, then there are two values 
of h, which give the same valife tot; and these 
are deducible from the preceding e^uatitm, by tak¬ 
ing A in it as the unknown quantiW. If we de¬ 
ll^ these two values of A by A' and A*, it is easy to 
see that their sum is I, and mat thus the first beii^ 
SO (fig. 1), the second will hr PG. If, then, af¬ 
ter having placed the axis of snspension in S, we 
place it in P, that is, in the cetntre of oscillation it¬ 
self^ preserving it alw&ys parallel to its first direc¬ 
tion, the oscillations performed round the axis Rwill 
be of the same duration ai^ those performed round 
the axis S, provided alwayf that in both cases the 
amplitudes of the osdllatii^, as well as the initial 
vdoetties, are equal. This remarkable theorem we 
owe to Huygens. "*1 ' 

It is euiy to extend itito one much more ge¬ 
neral. In aB solid bodies, whatever be their figure, 
we may draw through th/ centre of gravity tiirec 
rectangnlar axes, termed in mechanics principal 
aeet, which possess several properties extreme¬ 
ly remarkable. Let the momentum of inertia of' 
w mass m relatively to these axes be denoted by 
A, B, C. Thmi, if we consider any axis of suspen- 
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sliown> in medianiuij that the momentum of inertia 
r", relatively to thi^ axia, cm be expressed in the 
ibllaiving manner: 

I c"=s m/<® +A cos* X<4-B cos* Y+C cos* Z ; , 
and this value being substituted in I, instead of the 
letter c, gives 

._iL . Aco8*X+Bco8*Y+Ccos*Z 

..,- 

mn 

(f, nenr, the axis of sai^>ension be mven along 
with the distance k, this expression gives but a single 
value Hot ti but if we regtu-d { as given, and con¬ 
stant, then there arises b^wcen the angles X, Y, Z, 
and tlie distanra il, a simjple relation, which we can 
satisfy in an infinity of different ways, so tliat there 
result as many diflerent axes of snspensioD, whidi 
are all isochronous with each other. To be sensible 
ot' tile extensive application of such solutions, let us 
transform the precrang relation into one with rec¬ 
tilineal co-ordinates. Let a, and z, be such co¬ 
ordinates dir^rted rectangularly, according to the 
three prmcipsi axes of the mass n, and having their 
conunmi origin at the centre of gravity of this mass, 
the axis of suspension relatively to these co-ordinates 
will have ita equations of the form 
( 4 .) a!=az+a 

o, b, a, /3, bmng four constant indeterminate quan¬ 
tities, depending on their position in apace.’ We 
have, besides, by the well-knosm thewems of ana- 
lyticd geometry, 

eOSXs; ,. **1 CmYsS ■ p mm Jlmmj- 

Vl+e*+o^ Vl+a*+6^ 

c(j«Z=-7saei==3iu and, lastly, A= 

By substituting these values in the general ex¬ 
pression of 4 it brcomes 

By supposing f constant, this relation, combined 
with the equation f4), will characterise the isochron¬ 
ous axes: but as this combination only furnishes 
three equations, while there ore four constant inde¬ 
terminate quantities a, b, «, ft in the position ot the 
axis, it hence appears that we may still assume at 
pleasure an additional condition among the quantities 
themselves, after which, by elAninating them, we shall 
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tion of the kind of obstacles ^ is .designed to ex¬ 
press, we may always assign a simple pendulum 
whieft moving with the same kwa of fttetion and re¬ 
sistance, will be exactly isochronous with the com¬ 
pound pendulum we are considering; and what is 
very retnarkable, the length of this simple pendu¬ 
lum is exactly the same os it would be if the osrilk- 
tions were periTormed in a vacuum, and consequent¬ 
ly the same as that of which we have given the ex¬ 
pression above. Thus the centre of oscilktion of 
solid bodies such as we have defined i^ has in each 
of them a situatiem independent of the medium in 
which they move,«and of tiie resistances of every 
kind which their motions may sufibr. This import¬ 
ant proposition was first demonstrated by Cloir- 
ault 

Now, for the simple pendulum, as well os for 
the cfnnpound one which accompanies it, the re¬ 
sistance of tltb air and the friction of the axis dimi¬ 
nish continually the extent of the arcs in which the 
successive Oscillations are mrformed; but it happens, 
from a^circurastance well worthy of remark, that 
when this retarding force is very slight, and acta 
with continued and equal effect on both sides of the 
vertical, the duration of the oscillations are not al¬ 
tered on this account. For, although the resistance 
which the pendulum suffers must retard, no doubt, 
ita fall, and consequently prolong its duration in 
each half-oscillation in descending; yet in each 
half-oscillation, in ascending, this some cause acce¬ 
lerates the extintijn of the velocity, aqd rather 
brings on the insffllt when this half-oscilktion is 
terminated. And whatever be the mathematical law 
of the motion thus performed, if the amplitudes of 
tile successive oscillations diminish very slowly, 
which always takes place when the body put into 
oscilktion has a very considerable density rektiye * 
to that of the air, and if we make it perform vi-, 
brotions cmly of very small extent, and round an V 
axia of suspension so worked as to present but a \ 
slight degree of friction, then tlie motion of the pen- 
d.dum presents a succession of velocities almost 
exactly simikr in each descending half-oscilktion, 
and in the ascending lialf which follows it. The 
alterations produced in these velocities by the fric¬ 
tion imd tlm resistance of the air, are then almost 
C()ua], so that their effects are almost exactly com¬ 
pensated in the actual observations. Hence it fol¬ 
lows that tile isochronism of small oscillations, 


have in «ve, the equation of a surface tm which will though altered iu each particular half-oscilktion, 
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l>c found the isochronoiA axes fitted to satisfy the is still found to subsist in the total oscillations, 
condition prescribed. ' notwithstanding of the friction of the axis, and the 

Having thus made kniwn tiie laws of oscillatory resistance of the air, provided always that ^ese two 
motion, in a Vacuum and round an axis altogeAer forces ore rendered so feeble as to have but a very 
iVee from fridion, let ue now^^onstder them in a gradual infiuence on the motion. This is at least 
feebly resisting mediumffike aq, and supposing a proved by experiment; for, when a compound pen- 
slight degree of friction round the axis, such as is dulum c« any form whatever oscilktes in the air 
invariably the case in thd^experimeiito. round a suspension, so ftee that the decrease of ita 

In the first pkee, whatever be the nature of the vibrations goes on yrith meat slowness, if we ob- 
I phydeal process by whid| the two causes operate, serve the amplitadea of these vibrations at intervals 
*thar definite effect'willalsrays be to retard the pen- *so near eaiA other, that their absolute diminution is 
dulum, acc« wding to a cattain fhnetion of the velo- inconsiderabk, and apply to the number of oscilk- 
rity. But whatever be4he fona of tiiis function, tions perform^ dating this interval, the reduction 



pendulam. of unplitade calciiliMd aeeoi!4ii^ to;l&e inctan yidtte 
of ^ arcs thua obscgrved ; tha nttitdbte(|f bodllaiioda 
corrected and reduced in nunto'to the cale of 
ampiitudea infinitely Broall; ia alao' feond invariably 
the sarnie for the tame pendulum, at Iciaat with all 
the degree of exactness admitted by pbyrical ex¬ 
periments; which s^we that the correction uf 
the amplitude is the only one whi$b-the oscillar* 
tions require in'order to reduce tlm" motion of the' 
pendulum to a uniformity quite mathematical. 
This spontaneous coiupm>BatiDn, which is produced 
in the eflects of the resistance of die air on the 
two descending and ascending half^scillations, had 
first been remarked and. pointed out by Newton 
in his Principia, Lib. II. Prop. XXVII. Theor. 
XXII. Coroll. 3. He even fpves a rigorous do* 
monstration. of it in Prop. XXVI. and XXVII. 
for the case of a resistance proportional to the two 
first powers of the velocity»-the motion being then 
in the cycloid. M. Poisson has given the analo¬ 
gous demonstration for a circular motion in the se¬ 
venth volume of the Journal tie VEctJe PtJytedt- 
nique. These demonstrations, however, only apply 
to that part of the resistance which arises from the 
direct impulse with which the moving body strikes 
the aerial particles, supposing these particles quite 
removed. after the stroke, and consequently with¬ 
out regard to the peculnu* agitation which their dis¬ 
placement produces in the medium itself. But, as 
Newton remarks in the corollary above cited, the 
descending half-oscillation, which is performed with 
a motion continually accelerated,' must, on this ac¬ 
count, excite n resistance in a slight degree strong¬ 
er than the half-oscillation ascending, which goes 
on with a motion continually retarded; bdcausc, in 
this second ca^, the aerial particles struck by the 
pendulum may fly from it, and withdraw themselves 
frqm its action more easily than in the former. This 
(’itninntion of tlie resistance in the second half of 
the oscillation must cause it to last a little longer 
. * than it would have done without this circumstance, 
and thus the time of the whole oscillation must be a 
little augmented. Fortunately tliis cause, it ap¬ 
pears, becomes insensible in the most important ex¬ 
periments to which the pendulum is applied; for, in 
these the observations are never made but with very 
small amplitudes, which produce very small veloci¬ 
ties, and these cannot exdlo any sensible rewstance 
except by the direct impulse communicated to the 
ambient medium. 

But, independent of its resistance, the air, by its 
mere presence, floating round the oscillating bmy, 

E reduces on tile motion another .effect^ which may 
c called slalictJ, and which must be attmided to, in 
order to compare tiie observations made in diiB^ent 
' states of this fluid. Asa grav itating medium, in fact, 
it deprives the oscillating l^y of a part ^bf. its 
weight equal to that of the volume of air whidi the 
body displaces, so that the latter, in reality,' only 
gravitates in consequence of the difference bi^een 
these'two quantities. To calculate the resulting 
effect on the oscillations, call P the abseddt^ weight 
of the body in vacuo, A its density, compared with 
that of the air in the circumstances under which 
we are operating. The weights of bodies of equal 


e' befog propbrtii^' tp Atix flenutiel; ttia 
' of the-, air dispfoiciM tqr ^tfoidy wiB'be 


P. \iauVt6s aj^iarent w^hf bt ilifo’ seme body, 

1 . ' 

during its'oacilfaitiotu,'-irill beP--.~, en dud it 

vtiU be to its absolute wei{^tM'l*—~ to 1. ‘ ''The 

efiect, then, will be the seine as iftheebKlnte weight 
P' were acted on, not b« ^e actual ^puvity itself, bat 
by a force diminidied & 'this mtio« We .have only, 
therefore, to reduce the elonents of this correction to 
terms that we can compare together. P'or this pur¬ 
pose, suppose that at the temperature of fireezing, 
and under an atmospheric pressure messured by a 
column of mercury Df‘0.7fl metres in height, D r^re- 
sents'the density of the substance of tlw pendulum, 
that of the air being taken as iini^. If we denote 
the cubic dilatation of this substance for a diange of 
temperature equal to a centesimal degree, by c, its den¬ 
sity at t degrees will become very nearly D (l+ei), 
and if « is the atmospheric pressure at tms tempera¬ 
ture, the corresponding density of the air, according 
taihe known law ofthe dilatation of this fluid, willlm 


o”.76^I+I-O.OOS7s) 


Then denoting the absolute intensity of gravity, 
as it is exerted on the body in vacuo by g, and the 
apparent force with which it really moves the body 
in the air by g', we dudl have 

--- 1 


g'=S^i 


0 .76(l-f-#.O.OOS75)(J—ci)D) 

To illustrate die use of this correction, let P re¬ 
present the length of a simple pendulum, which per¬ 
forms its oscillations in the time T', under the influ¬ 
ence of the apparent gravity g', and, with the ampli¬ 
tude 2«', we shall have, 

T'=,ry^ {1 -|-(i)=' afos .ftc. J 

In the same manner, if we call I the length of a 
simple pendulum, which makes its oscillations in the 
time T, under tiie influence of guvity g, and, with 
the amplitude 2ii, wc shall have, . 

T=wyi J1+(i)® sm*'«+.&C.}- 

If now we wish the twol^ndolums to oscillate 
with equal amplitudes,^ we have only to make «=«'; 
if we widh, also, to have tleir times m oscillation 
equal, we have only further'to suppose T'=T, then 
the two preceding expressible bmng equal to each 

othw, we obtain and from which we 

g' ^ g 

can calculate I, when we know from observation I' 

and^ 

g' . 
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» niMlly vei^ greats oompsced -wUh that of the air, 
D is • very considerable number, so that this correc¬ 
tion iealwaya very siiudL> appears to have 

been the first philosopher who made use of it, as ap¬ 
pears by his work on the figure of the earth. But 
before him Newton was well aware of the necessity 
of paying attention to it^ as we may condude even 
from tile enunciation which he gives to the proposi¬ 
tions regarding the resistance ofthe air above auud* 
ed tOv - For m there compares the motion of &e 
poodulum, affected by this resistance, to that which 
would take place in a Mfdwm o/ tAe same tpeti^e 
gfmoiiyt oad wfitcfi would present no resittance. 

Having thus eigilained in general tiie mathemati¬ 
cal laws ^ the motion of the pendulum, whether m 
the air or in vacuo, we shall now describe tiie prin¬ 
cipal applications which have been made of them in 
physical science. These are, ist, llie measurement 
of time. Sd, The estimating of tiie resistance of 
£uid media. Sd, The comparison of the intensities 
of gravity on diffsrenfc parts ofthe surface of the ter¬ 
restrial 8pher<^ frptn which certain positive condu- 
aions have been drawn regarding the figure of a 
spheroid, as well as the arrangement, and the densi¬ 
ty of the strata of which it is formed. 

The first idea of employing the pendulum as a 
measure of time is due to Galileo; and it occurred 
to him when he was observing the apparent isochro- 
nism of the small oscillations of suspended bodies. 
But tile variation m the lengtii of these oscillatioiis, 
in proportion as the resistance of the air diminishes 
their amplitude; the necessity of frequently renew¬ 
ing, by a new impulse, the motion which this resist¬ 
ance was destroying; and, lastly, the tedious necessi¬ 
ty of following, and counting directly the oscillations 
one by one, during the whole interval that is to be 
measured, thew proved serious obstacles to a practi¬ 
cal and certain use of tlie instrument. Huygens 
had the merit of sunaounting all these difficul¬ 
ties, by employing the pendulum in clocks to re¬ 
gulate the motions of a system of wheels, acted 
<m by a constant power which tends continual¬ 
ly to make them revolve; the pendulum deter¬ 
mining the rate of their gradual rotation, by act¬ 
ing on them at equidistant intervals. The pen¬ 
dulum carries at its upper extremity a piece in 
the form of an anchor, which is termed the escape- 
mmit, and of which the two ends, carried successive¬ 
ly from riglit to left, and from left to right, by the 
oscillatory motion, are ^tcriiately engaged and dis¬ 
engaged with the teeth of a priucipu iraeel, whose 
rotation they thus aerw to check, and which, in ita 


to dm intermittiM impr«{stions ofthe pridian. V i—v —>• 
Tne body <ff,tiie pendiduto itsdf if cpnstructed witit 
particular precautions. It ia farmed of a rod, or 
^stem of rw of metal, tfuninated below by amasa 
also of metal, and very heavy; generally <d'a lenti¬ 
cular form, which, as the edge Ues in the direction 
of the phnarof oici][Ution, possesses the advantage 
of diminitiihiig the effect of air’s resistance. Be¬ 

sides this, as the lotions and contractions of tiie 
metal, by tiie*changes of temperotui^, would length¬ 
en or contract the pendidum, and thus cause tt to 
alter the duration of ita oscillations, the stalk of the 
pendulum is camposed of a number of slips of differ¬ 
ent metals, which are so combined, that the centre 
of oscillation of these dips, and of the lenticular 
weight, remains constantly at the same height. 

Such is, in general, the mode of apptying the pen¬ 
dulum to docks, which w« owe to Huygens, and 
which, by the exactness it has introduced in the mea¬ 
surement of time, is one of the finest and most valu¬ 
able presents which the sciences have ever received 
from the hands of genius. 

The second application of tiie pendulum, namely, 
its use ih determining the resistance of fluid media, 
we owe to Newton, who has explained it with mudi 
detail in the sixth section of the first book of the 
Principia. The intensity, and the law of the resist¬ 
ance, 18 estimated from tiie pre^essive diminution 
of the amplitudes, determined by observation. We 
may see in that part of the work above referred to^ 
the profound nature of the theory on which this de¬ 
duction is founded, as wdl as the experiments them¬ 
selves to which Newton applies it The pendulums 
which Newton made use were, in general, spheres 
of wood, or of metal suspended by tiif eads. Besides 
the law, also, of resistances, several inOportant points 
in physics depend on this sort of observation. New¬ 
ton, for e;cample,n)ade use of it to establish the fact 
that the action of terrestrial gravity upon all bodieK 
ia proportional to their mass; and also to inquire if \ 
these bodies, when in motion, sufler any sensible xe- 
sistance by tiie presence within them of subtle me¬ 
dia, which have been supposed to spread throughout 
the whole universe. 

Lastly, it now remains to consider the use of the 
pendulum in measuring the intensity of gravity on 
diflerent parts of the terrestrial spheroid; and we have 
kept thia application fbr the last, on account of the de¬ 
licate nature of the experiments which it requires, 
and which are nop really pertbrmed. It would be of 
no iiae to ennmerato berekll the methods which have 
been sucoessiv^ qmplOTed, and successively aban¬ 
doned, aa oxpermehts of greater exactness came to 

results of these first at- 


tum, serves as a similail alternate check to the other 

wheels. These now turn more or less slowly, ac- be required. Even the 
cording to the reUtion ^ the^umbec of their tempta, tl)ou|^ they may^have been at the time very 
to that of the pnncipalVrheel. By apj^ying, then, useful, cannot now be>Any more employed; so much 
to their axes one or nfore indices, which turn on a do the limits of the errors which they admitted of 
dial-plate divided on tha outside, we obtain by their exceed those wjhidi are allowed by our acturi pro- 
imlications so many umties of different kindoi the cesse^. lliese can be redact to three prinopal 


kmomit of which shows ue number of oscillatioas 
that have been made. These unities of time are 
Aoiirr, minutet, and rccoRtii. Great cue is taken in 
the construction, as wm as in the application of the 
wheels, so that their motion may be as easy as possi- 
■ 11 


laeth^ i two of thou give the absolute measure of 
the pendulum; the one is due to Borda, the other 
to Captain H- Kater; the third gives merely the 
relationB of thus lengths of pendulums in diflerent 
places, and deduentbesek by comparing the number 



Paikkdwn. oC oMiUatioliS'perfMUDcd in U>e tmi bttoiM Of 
time by the same »op t» osei|t ^ 

be of an inearidtle foRm^ aihS'%t^'](iCcattiedf soin 
eessit^ly td die diiforent pbwterwoblvypflHin. , 


Mmrttoiit . 

The method used by'Bdrde mn ihri^^naHy describe 
ed in a memoiir, insetted in the thin} vdliMe of tfad 
work whidi Delambinhn pabiidied^ ttndir the nhme 
cf Base du Sutiemi MH^ue De«^ai. Hie same 
memoir indums a det^d eecount of a 
number of experimeUl ^eribSmed in inis 
Messrs Borda and Camiti, to determine the 
of the seoaDda* pendulnm at the Observatm^ at 
ris. The method of Bidda has been since simjdi* 
tied by the French astronomers, so that, widiout 
ISsing any of its orJgimd exactness, it has been len- 
dered more easy St execntion in travelling, and 
in places where the observer can only reckon upon 
the resources he carries widi him. Under this new 
form, this method has been employed on a great 
number of points of the terresntil arc, comprehend- 
ed between the Pithiuse Islands and the Shetland 
Islands. Thedespiption of these modifications, and 
of the results tnils obtained, wQl be foond in a 
volume which forms a scnuel to that of l>elambre, 
and which has been publianpd by Biot and Arago. 
It is from thence that we shut take our general ac¬ 
count of this method, the desefription of which will 
serve also for the explsnation of the others ; thme 
having many pomta in Common with it. 

The Aind^ental principle of this method consista 
in employing for a pendulum, a system of bodies 


mMr didhr bM&tie frasb thnaa of the dock, oen^ Mdahwh 
tft W fttet ibm nr eamdMii 

bb tdMwn, ai wMI by'dthmlMwb tHtj^auarimaint, 
that the mass of tHS Idiifbt'MarW mmanaible indu,. 
ence oo^th# lengtlpor thA pendullHi'/tniUdi arises 
from IM centre of gravity being thm>*Boeaaivd|y near 
the plaiM^tif swsptmon. Hie^hiole syatem nf the 
knixe, tha^balh mm the wtr^ mw only now to ekeit 
dl infinity smaB, to complete the exact ttgm- 
kNinn of the oseillaittons of the knife, and to miie 
diem agree with those ol^thSI whole system.' 

The^ pendulum joelbsed frith the dock in a 
glaia caae, where H k exenijM from the agita¬ 
tion of the air. Beam'tile lit a vary smdt 
tiistafice, is fried horieootaDy e stole Of equel parts, 
whidi serves to measurf the amplitudes of die os- 
ctllations. Two seitsible thermometbri^ carefully ad¬ 
justed, are fixed near the wire, tiW' ash at die hmght 
of the plane of aospensioa, the otiier dt the h^ht of 
the baU, hi order to indhide, at every instuat, the 
temperature of the air aroOndtiie Wire. Bntaatbe 
wire, on account of the MBldlitesa of itt mass, re- 
ceivee the imnressioiis of tampe^iwe modi 
rajtidly than tne most sMisible thermometer, the'to- 
pOTmrat la made in a room so large and sheltered, 
tiiatthetempentureoftheeirln it may change vmy 
•lowly. The stMe of the diennometors is observfd 
'diroi^tii the glasses of the case withbut ever open¬ 
ing it during the period of the oscillations. * 

Svery th^ bemg thus disposed, we place,at die 
distance oi seven w eight metres, a telescope fixed 
hnrtaantally, atul the eye-glass of wluch has a wire 
dxfd vertim^ befi»e it. We direct tins wire up- 


which approaches the nearest possible in its proper- on that <k m pendojiiili, when in a state of rest, 

• _f-__Jl_1L8_L__ _• . - _1_ ___JW___^*11 


end we thenpUm jn fhemme directioa, on the ball 
of the clock, also at nest, a small circle of piqier to 
serve for an index, Tbeiie prnmtions being made, 
the dodk is set to osofllab^ and is n^ more stopped. 
When its nte of going has become very st^y, we 
cause die pendulum ^to to oidllate, aqd' shuttihg 


ties to die simple pendulum, and which we can re¬ 
duce to this ideal case by conections equalW simple 
to calculate, aed exact in thrir appUcatiou. The peft, 
dulnm is fommd by a ball of platina, luspeudad to a 
mfralwire. (Plate ClX.fig.8.) Theundercxtremltyiof 
yme wire is screwed into the bottomofa spherical can 
/of copper, of the same radius as the ball, and which the door of the claas case, We proceed to observe fr 
being applied on its surface with a litde tallow, ad* from without wm the t aTt sCfp e . If it ahoukl move 
herea to it m consequence of the pressure of the et- 
mosphere, and of the perfiect contact resulting from 
its sphericity. The other end of die wire is attedh- 
ed to a suspmded knife (fig. 4^, wliich_ oscillates oh 
a plane of agate (fig. 5), fbnushed with adjusthm 
screws, by which it can be brought perfec^ lldr& 
eontal; a circumstance wh^ is asentained h)i|iUfiti|g 
on this plane a class spirit level without tfe frutod 
The mass qf the Knife is previously adjuawti, so dfet 


exaedy at the same rata wkh the dock, it would al- 
wima be found in the eame position in relation to die 
in&i. in all its consecutive osdUatiwis. But this 
never happens, and the peadnlhm goes always 
quidker or slower than the clock. IfitgMquicka, 
it only emnddes fer an instant with the index, after 
which it passes it, recedes from fr, returns to it in 
the opposite direction, passes^ Mqw, and, after hav¬ 
ing re^ed from it again, retoRis to odmsde wifh 


its oscillstiona nuy be very nearly isediro^tf wiib seoond timey and foUow^iU modon of otcilhtim 
those of dock, by which the wHols pemhildm for an infant. The telescope which serves to ob- 
must be regulatod. This is donb the* motion serve these separations and these coincidenoes, mu- 
of a small ring of metal A, which sotowa nimid a nlfies the arc described by tie peudtdum, and by the 
metal rod T T fixed to the knife, and vriifell^ fay dodi—augments ds^ amwent vdod^, and thus 
screwing and unscrewing, a^rosdicis to, at toeedes eSishles us to judge M ^ instants of coiaddenoe 
from, the plane of suspensum, giving to witil singaleir weeision. Between, two oopsecutive 

roentupi of inertia or its mass a greater iw less coinddmioes, the pendahoB bains or loCes two oscil- 
influenoe on the motion of die mtem of the Itoife lations upon the mock, ant^ ample proportion de> 
and its rod. When the Isfadt^wm 'Of the oM^la- tenaioies nowtoisdi ft man gain or lose in S4 hours 
tioof of (he knife and of the ae of tfre dock, if it be sexsgesipiak or in ten hours if 

can be obtained by dus methw, from it be deranaL, If we snppese N to denote the in- 

thelmife the witeand ball; wire radi teiival betwem two comddraces, in dock time, it 

a length, that the oecillations of toil wBoie IJritem frUowc, that while the do^makes N oscillations, 
vox.. VI. PAST I. Q 



132 


PEKD 


PcodobUD. the pendelnm makes N=t 8 . ITh^ sian 4 * being 
'^‘V'^empu^ed, if die penduhim goes qaiuee than the 
clodc. Hid the algn — if it goeaatoiirer. '•Thus, dur¬ 
ing any number of oadUatiftoa aX the deekf denoted 
by-d, the number of etdUetinnl of<the pendulum 


will be proportHSi^lj J ^ j- or J 4 :^, 'a 


result which we tnay represent in an abridged ibrm 
by Jdbia, > 

If the>,dQ(dt he sengesima], the number J qf its 
beats in tt hqura is 86,400. If it be decimal, this 
nundwr is equal to 100 , 000 > Both these systems have 
heen enqiloyed by the Fnsncb observers. Whatever 
may be 4 he one wbidi, we adojpt> we regulate the 
l«i^ of the wire of suapennon in such a manner 
that the coincidimces of the pendulum with 
dock may not be very near to each other, wbidi 
would multiply unnecessarily the trouble of the 
observer. But neither must they be made too dis¬ 
tant, because, in that case, the pendulum and the 
dock detaching themsebes too slowly from each 
other, die preaiia{a.iiutanta pf each coincidence 
come more ^(radt to observe. _ A few trials will 
soon point (tot a omivanient medium between these 
extremes. t^ difference in the diurnal rate 


4J 

± or n between the pendulum and the dock 

always forms a very small number of oscillations. 
But the extent of tlie arcs described the pen¬ 
dulum, ^minishing always hy the effect of the 
resistance dt die air, while the dock, hanng its 
motion restored by action of its wdgnt, pre¬ 
serves always the same amplitude, .it hence always 
happens that the intervds netween the succesuve 
coincidences of same pendulum vaiy with the 
time, whiph alters the value of the numb^ ». Dur¬ 
ing this inevitable change, the period when the 
ootncidencea are observecf with the greatest preci¬ 
sion is that where the amplitudes of die oscillations 
of the pendulum and of the clock are equal to each 
other ; bo that, if we are obliged, by any considera¬ 
tion, only to observe a small nuniber of coincidences, 
we must regulate the primitive range of the pendu- 
Iiun, so as to approach as near as possible this con¬ 
dition of equality. 

SJ 

The difference in the T>te or n corresponda 


with those oscillations of the pendulum, which am 
p^ormed between the coincidences which we com¬ 
pare tog^fer, that is to say, with en mnplltude of 
arc varying fi^ Sa et the b^^ning of the intarVAl to 
8 a' at the end of it. The duration of these oscilla¬ 
tions is larm than if t^e oscilladons had been per¬ 
formed with the samefcnddum, bdt with ampli¬ 
tudes infinitely small; m, merefore, to render the 
results compuable witA oudi odwr, (hey mittt be 
reduced to Uils latter case. For this purpose, atthc 
sent of eadi coincidence, we ebsnrMk through 
fix^ telescope, the jboint of the horiOomkl 
whic^ the wire sfcm in its excursions on each 
aide of the vertioaL Inis fbmhhes suAdebt dito to 
the angular dpHation of the'pendulum mxn 


U If U M. 

• 

the vertical, St the instant of th^ coincidence, since we Fcadulniii. 
know the dldenoe of the scsleditom the plimof sue- 
pension etvAdcdi the centre of ic^on lies. Wemark 
also die state of the interior thttiAometers, and that 
oftfaeburomitdlrstthesanietnstsiit. If the arcs a 
and o' ere both very small, as it is osual to make 
them. We may, witlmut sdidU>l» error, Bumo$e all 
the oBcUlaticnw made with the mean amplitacle a-(-a'. 

Then, alter vdut hw been shown above, each of them 
expressed in osc^loticms infinitely small, will be 

equal to l-|-^ 8 in*(« 4 >«'),'which we may express in 


an abridged ibrm by l+M* "bd consequently the 
J 4 .A os^ations of the pendulum suppoeed to be 
made in this are, will be eqnd to a number of oscil¬ 
lations infinitdy small, expressed by 

j(J 4 .r)( 14 .^) or 

a result whidi we may represent in an abridged 
form by J 4 -n'. The number n', according to what 
has been above established, never being any way 
GcmsIderSlile. , 

If the«rcs £b, 2 a' di^ more than in a slight de¬ 
gree from each other, as, for example, when the in¬ 
terval between the coincidences which we compare 
is larm enough for permitting the resistance of the 
air to Mve a coiiside^le effect in modifying the first 
of these arcs, it will then be no more sufiiciently exact 
to suppose «jl the cMcillations made witli the mean 
amplitude 04 . a'. But this ihconvlenience may be re¬ 
medied, by observing experimentally the law of the 
gradual decrease of the amplitudes. This law is in 
geometrical progression when the number of oscilla¬ 
tions increases m arithmetical progression, that is, if 
we begin with the instant when me half-amplitude 
was a, and represent by a^ the ao^itude, which 


takes place after » oscillations, we find 
or because a and a are supposed very small sin. a^ 


= K being a coefficient, which, in the same 

K* 


state of the air, is constant for the same pendulum, 
aud depends on its length, its shape, and its oL.er 
physical quolfties. This law, first remarked by Gor- 
oa, and since confirmed by ^e other French obser¬ 
vers, is mueoeseary consequence of the smallness of 
the onqiBtndes, and of the feebleness of the resist¬ 
ance, which alters each om^tude in succession, pro- 
portioDelly to ite extent. > But however this may be, 
it is enough lhaft>H really sidwsts, to enable us to cal- 
cttlate by it the exact sum of the squares the 
hrif«mwtitde 8 in the sneoemive fhcillatimiB, a pto- 
blem woudiis reduced to the summing of a geime- 
trioal progresoion of n terms, of wli& the ratio is 

g. * This sum is simpliited when we consider the 

mEtreme minutenesa of the arcs' which we com- 
pato, and by then pushing tito opproxinudon to 
their second power4ndwsiv3y, whloi is the Ihsiit of 
die correction necessary ibr eadi individual aajdi- 
tude. Wefhosffnd 
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relative going of the pendnlom on tiur clook, whiich 
serves to measure the io1iigrv«lf ibetarfen tlw eoinci* 
denoes. W« know that it pevfonna J+tff infinitely 
small osciUationa, while the,$]«dc makes J of them* 
Suppose now diat the bti^ aehonces duriqg the 
mean solar day, a numbfe of oscillations eqaal to ii, 
that is, that it performs J+A oscilUtiinM during the 
same time that a dock, exactly regulated by mean 
time, performs die exact number J, we shdl evidently 
obtain this propOTtion $ J oscillations of the dodc are 
to J+m' infinitdy sroall oscillations of the pendulum, 
as J-j>A osdUations of the cloch, or a mean solar day 
are to the number of oscUladons of die pendulum 
during a mean solar day» The latter numbec is 

thus found equal to ^-j-^or J+«'-J-A+-^* 

the quantity which, for simplicity, we shall reprewnt 
by J+n". With the apparatus so disposed as we 
have described, if the clock is not very &r from 
mean time, so Aat A doiotes a small number of os¬ 
cillations, the correction expressed by the last term, 
the only one which demands a calculation, wQl be 
of an extrme miouteness, abd easily obtained with 
great preclnoY 

It now remlins to measure the length of die Pen¬ 
tium from tne plane of suspension to the bottom 
M the ball of platina. For this purpose we place 
''Wbrehand, under this bal), a small plate of metd, 
well polish^, perfectly horizontal, and which can be 
made to sink or rise vertically by means of a screw, of 
which the threads being very fine, permit the small¬ 
est motion. (See Plate CIX. fig. 6.) \Vhen the coinci- 
denceaare Wished, we open the glau case, |ii|d we 
nRSfgentiy this plane until ft comes in contsct-intb 
the ball of .platinum. We must be equally carefhl 
to avoid rai^ it too mudi^ wbkh would raise 
ball, uid make the pendnWi too short;, or not nis- 


fimt to the mere MM^qg^^tiie uperatiao^ liy 
Wf fcta g the Hide nwiiraWMw^ the . 

hi^j vntimut^iittfHstai^lfmdtAytoueliugit. Wt 
ebs^e nowtiie pednt wheee the imleK of the screw 
titat Moves die bwl titopt, end AeniMoming out of 
^ glass ease, *e Aht» until thetas^pareturewitii- 
in, and the tbenuometwa which -sumwhuu it, have 
bad time to xetum to aacatoofwMt We thmoMn 
the case anew, and &)idiinMi'Mftaat tfae>qperatiim 
of contact, which is easily de(^ >bs we tamw only to 
e^vc to the ptBiie4of contitet nwary slij^ da^yee of 
motion, and such as iwe ere prevkuMly ouite pRfWP’ 
ed fbr. At this UHiMstit^ or rathae betore eatee^g 
the glass ease, we mvk tbetempcratuni of dw thas- 
mometers withui, fnd conaidm thia as the tempore- 
tore of the wire at the inptant of contact ' 

The distance of the plane of suapenaion from the 
bottom irf'the ball is now fixed, and in aueb a man¬ 
ner, that ft is henoefortii invariable, or at least we 


the only one which demands a calculation, wQl be contact being cemented jeo 4 large stone rorting on 
of an extrme miouteness, abd easily obtained with this wall, or supk into the greuad, die accidmtal 
great preclnoY varktions of temperature cannot alter the distance 

It now remlins to measure the length of die pen- which smardtes them, excepting ina vety alow de- 
«^um from tne plane of luqpension to the bottom grea. * It remtina then to measure diis internal by 
M the ball of platina. For this purpose we pkee means of a divided rqd of j but tndatemiine 
Wbrehand, under this bal), a small plate of metal, the length of such a' bfie> its mtremitiea mutt ba 
well polish^, perfectly horizontal, and which can be quite free } and jhqw can wOi, hi that ceeq,' epply its 
made to sink or rise vertically by means of a screw, of aummit extetiy dn a Ifevd w^ die pkim ^ *’*?**''' 
which the threads being very fine, permit the small- skm? ^Borda im fery haimily Ntotykl thft diflical- 
est motion. (See Plate CIX. fig. 6.) When the coinci- ty, by adapting to one i^the extretifitlM of the rule 
den^are foitiied, we open the glass case, |ii|d we a kntfe or stispension, whidi is Ibted to i^ so ae to 
nrisfgentiy thk plane until ft comes in contant-vritb tooeftit on its edge. (See fig 7.) Btam^ooe we wish 
the ball of jilatinum. We must be equally carefhj; first to m^stve we length of tto mlei we ts)to off 
to avoid ruMRg it too mu(Ji^ wbkh would raise the the knife, and aiytly the riik ftfelfi to the apparatus 
ball, ^ make die jiendnhim too short;, or not nis- jjptended fity dftt ot{jecL Jf ^’’’A'** ’ 

ing it so high as the contact) which would giye a pan- sijuk the length, cf the penafilw, ,w« foDfeca 0e 
duium too long; but if w« take filir an index the ' knife, and snipfPd dm rali^ fhmt arnvedT om d** 
dUappearance of a thread of li^ betwesai the plane pbme rifstufienBion, iq plada qf fiiie pqp4«ltiB| itscIC 
and the ball, at their common point bf-eontasS, we In ow experimegtH, toa kq& isqdaptMto die rule 
may then succeed, by a little skilly br. fining this Ity means of a metal oato;^ri|^|ailito{rted junto 
contact with the utmost degree of rigtair. jJThiiii, .this ossa until ft htu^wlkft it ft fixed 


* Cmisidering the indftpensablweieoesBlty I 
ft apneata to be of extMbqJuoqpaitoqiitoylMt toe 
cmupiete the measunmept;.fj-lkq <nlynuMk{t.qr 
round dm pebdaluM » pft*Ioeito suMarredan 
which carries the little pftne < 

come quite independent df toe notions of 


,tlift,qvftn^ly ftvaiitoft, 
^pioaches to 
_ . _ ft,to construct 

; ata distance firom the stone 
to toi^ thft .appsratys may be- 


ii4, 
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Pudutun. in tbii portion by meimi of t strdw piaduag tcreir« 
^ ^ clen 0^1^ V, Bttd which it torswM oyaa 

U«n)y Mnuint to aiter tlM tid» rule in 

■udi a onaner at to rendct* H eitecQy equal to the 
actual dhtance which it fbtmd betWeeii die'bottom 
of the ball and thw plana elf eutpemiitHi. For thit 
purpose, in tiie eKpemedta of Sordai die ndd<har- 
ried, on Ua under part» a divided 4eH^> haawiga 
fVee tnotiod When the ebsefvadena of Ue teoind* 
denceawere ddidMi^thepeodahini wasiMKivadiend 
for it wai eubetlilAt^ dia r^hle, of whidi the tongue 
waatofddwitwidl it fldlnpoo OeStd^lUito vtadt 
hadWhehoddiabaUofdwtienihllnm. Tneabytaad^ 

> iii|^ With a taapiilQriag glaaa, dia diTiuonaWf the 
tengoer it easy to hmsw the dkhuMe between the 
bdtiiMii of the ball and the ada of auMantion. 

In Borda'aexperknento, thependalum waatwelve 
fhetlong. AinleafawhaiengtlilBOttld not have been 
carried In travelling, or even in aUtionaof difficult ae> 
oeat, without the riak ofaeriout errort, resuidiw ftnm 
the bending whidt' it mnat have laoatve^ On thia 
account the F^dhibaemrs, who #ae entrusted 
With such eap s rt ns fat St'dioa^lrt it necessary to mo> 
dify in tida p at ht^ be appamtut of Borda, and diey 
oombieddichnedvw to* pcndubuns much shorter; as 
are those which awuig mean sexagesimd or mean 
decimal saCOnda. Thla enabled ^to make tue 
of rulo modi ahoiter, more portable, and which 
they could deo make bvger and mote solid without 
itierehaing too much thw weight; but dien it be¬ 
came indispensable to introduce a s^l greater d^me 
of precision than befoiw into the determinatioo of the 
length of the mlea; into that of the tdviaionr traced 
upon the toimes which were fixed to them; and, 
lastly, into tm meaauremapt of the variable parte 
of thM tongues, which were used in each experi¬ 
ment, in order tp adi^ them to the difierent lengths 
of the penduluin which they were intended to mea¬ 
sure. All these elements were detained with nnex- 
pected exadhess, by employing for their determina¬ 
tion the apparatus uteaay osedwidi eudi Ouecesa for 
the eonqtenson of iqetrim scales, under the name of 
ctnApirateur. All the details of diis ajqfiication may 
beiseen in the wotklif Bibt and Ar^, dwve re¬ 
ferred to. 

By means of the operiAions abore described, we 
find thd total length of the pendulum foom thtyplane 
ofiuspension to the bottom of the ball of pffiina; 
8tt(^ iw lebst as it it at tha instant pf contact pf the 
lattd whh the little plane. But ihta lencm may 
not bs,^t^i*not in general, dke s^us^ditbe 
penduhnp Mai when it Ngan to oadllate; becanSe 
the tempeeitutaF which,modifies ahnott instentane* 
ously the Inligtb bf thefwirs cannot bihe been the 
same at the mae of tbSi eontact'of thq fSane, and 
during the Observailen ^ndffitnoetr. But it 
is to mh atath that Ws miat^vidSn^Hwlnee the 
lei:^ thatwe have atthined. FSr this pttrpoae, 
let It be denoted by A, Imd sunpo^’f the tempera-^ 
tSAe of Um wire in degt^s of dm'ti^mihntetnr^at*^' 
the instant of eoitaot; y«dng1lt iMtai^hhih. dmu 
ing Ae cdhddeneei; th^ if .B' rspNaffiii Ad id* 

' d^'of the ball hf plathte at the tmiiqperaitoisrfif v 
when the otkitect. eras p rtdttHe d , Ao length of the 
wire at Aat inMsntndb A—dR'; fin that, criling K 


Ae lineal dilalatioh i£ Ae matter of Ae wire, for a Mdaloai. 
Afleretma^ ofiO dsg^' fn We teraperaturS, Ae^ — > ■ ** 
lengA oTAe wire at Ae Am. of AeosciUaAws 

muat have been<A-~-fill')Tll4'K(y--S'). V In Ae 

stthS manned) if be the linei!l dHatef^ of the 
substance SfShFbaS^ ite diameter,'at thS Aneof Ae 

08 dllatwn*,JpiU 5 li!%|^l^l|,ji.R'ft^ and adding 

this quimtity to Jdri^lengA of^Ae wo Obtain 
A-i-AK(y—r)-HlR^CR'-*-K) fov the Astance 
of the plane ot snsj^sion footn Ae bottom of Ae 
platina boH duriiw Ae actual time of Ae oscilla- 
timis. By deduct^ Bun Ala length Ae radius of 
Ae ball, such as it was at A# *ame instant, that is, 

R' ^ 1 +K\t—4']% j- w# AaU hkve Ae distance of Ae 

centre f£ the ball from Ae ribute of suspnaion, a 
distance winch we shall call a. This being detw- 
mined, if Ae srire which sustains Ae ball, and Ae 
cap which Bte upon its aoriace, were boA wiAout 
weight, or if A^ weigb^ could be altogether ne- 
glemed m compwison wm that of Ae ball, Ae 
^gA /'of the simple pendulum isochronous wiA 
the compound one Aus fhnn^Would be obtained 

by Ae above formula, and would be l=A+^, m 

being Ae mass of Ae ball, and o' its momentum of 
inerua relative to an axis drawn Aroueh ite centre. 

But caHing g Ae densiQr of Ae mass of the ball, and 
R ite Radius, at Ae temperature at which the pen- 

4 

dulum oscillates, ite mass la is equal to - 'rgR^ and 

3 

A^ value of e' is eyR’. Substituting Aese va- 
*R* , 

lues, we have ls::h+-^} hence it Sj^ipcars, that it 

would be easy to coleuhUe /, since R and h aT' 
known. But, in tniA, the weight of Ae wire and 
thkt of the cap can never be absolutely noAing. 
ntw are only very wnall, relatively to Ae weight 
of Ae ball; so tiiat Ae preceding value of / is but 
an approximation, whi A, to become quite exact, re¬ 
quires a small correction, depending on Ae relation 
of tlieso masses. This correction l^ing raAe. CQm- 
pUcatedin ite expressioi^ we shall not repeat ither^ 
but itefer to Ae mwnoff of Borda, or the work of 
Biot an^Arago, already mtationed, and represent 
it by Q; as It is always pegative, Ae length / of 
the simple pndulum isodironous with Ae pendu- 

lum obsetvtd^i^beflOme/'sA-l-——.Q. NTowwe 

have satoi, Adt,' in Aese experiments, Ae apparent 
gravity WmA imp^ Ae pndnlum is less than the 
real gn^^ Whhm operates in vacuo, gn aUeount of 
A& statical elpct of the ambient medinm; but for a 
simple pahdiuiim df Ao IteigA / moved by Ae force 
of gravity g, Ae Am T of Its infinitriy small oscil- 

lufont ikexpitSsedlSywV^; aniif wewiAto ob* 

triA'nscfllatiohf of pqnal wiA diffitredt forces 

ofgMvity^we AhstVxry wIengAa A proprtion 


* 
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to then forcM, ao t^t the i^tujn ^ tj^.remaut 

conitant Now, after what We luve'lBrfote wen, 
if «a denote by D the-denef^wf the aabetence of 
the pendtttum at the ^mpenttace a(^ frweiag, epd 
under the htmoepherio pretenqt'pf 0 >76, that of>lltd 
air being 1, if, bwdee,>we denote by c the cubic di« 
latation of tl^ aame snbitaiice, the rdatioQ of the 
aj^parent gravity in air teethe gravity in yecuft, un,- 
der the presaure p, aod gt ^ temperature t, w31 be 


compowdintoHsdhwtiant tad die other htheteen, 
trifityal force, whidklihe aaediRe'of oaieflhittion gene* 
ralee. * It nny evidently be tt tydeetieca whedier diie. 
deitble actim baetioti on theomletiieiBtieamible ib. 
flueaee^ which, dittylpiMririg in 'dhtmeeauremeht'or' 
tbeUMiath tahep tvhto the penMam hr at -res^ 
wodfU alter the remit whidi we have ob t aiije dt M. 
PoieeoH bee mbmitted thu qoertion to ed6iiletiM» 
iirtH* ^gfith voliane of die Mnnal de fJitehc^^olMK 
tachni^i'and Iw haa ibinid,rBrat, dtat die eymnetiy 
of the oe^ationa on eadi aide of tho vertical ii not 


altered by the exteneibiUty-of the wire; at leaat if 
wewappoe* them to be. {mformed in vacuo, a cir- 
cadtsteuorwhicb it waeeatyto antwiipate.i1i^ the 
whidi, for liuiplicity, may be repreaented by 1-—y, tyibinetry itedf of the tif aetiott of this force. 

Then, to obtain die length P«ef the umple pendulum, S'** ^ w found d»t dieir dufationia aSbeted with 
which, making its osculaltoe in vacuo under die * periodical inmoality, in conaequence bf Whidi the 
influence of the gravity g, would be isochronous succeaaiva- oactlladana are not isoehrtwouB among 
with the actual pendulum 1', going in the open air, themwlvea. Whrai the total extenUon, however, 
j, auflered by the wire is very anlal]| whidi U genend* 

we must take /*=:?--», which, on account of the ly die cswSn experiments-where the wiibeawfinrm* 

eu of metdlic aubatancea, the efieet of tbislnetyielity 
amallneaa of y, may be ibduced to We neatraliaeaitsdf in the mean duration ofamwatnum* 

have denotea above by J+n" the nuflhbw of in> ber of oacflladonsi.oidy this mean period ia aUt^ 
finitely small osdllations performed by the actual longer than if the wire had bem altogether inextensi- 
pendulum in a mean solar day. Such, then, is ble. Let I, Sot example, be the linw len^ whl^ 
also the rate of the pcndulnm I*. If we wish, the wire would natutally have if left to me sole at* 
in fine, to obtain the length I'" of a poidulum tmedve action ofitspartides on each, other; axxl sup* 
which would move exacUy to mean time in va> poee that, by suspending the platina bell at its lower 
coo, under the influence of the same power of gra* extremity, it len^enaW a small quantity X. This 
vity as I", we have only, to consider that, accord* befog the caw, if the halMmplitude of the oscilladon 
ing to the preceding expression of T, the lengths is denoted by a, M. Poisson finds that limiting the 
t” must be directly proportional to the squares of results to the square of a, die mean dumtioo T wthc 
the times of their osciUatiems, and therefore redpro* wfade osefifotions will b^ 
cally, as the squares of die number of oscillatioxu nf \ f 11X\ , I 

made in equa) timea We must take, then, T=w^-| *+*“ j • 

whence We obtain f"=Z*+If ^ wlahwto auppow the wire inextensiUe, we 
* y f J J’ have only to make X equal to nothing, and it 

TAe length /'"fthus obtained is now firee from all hence, appews that the exteniibility oidy modifies 
Jie variable elements, which dedhnd on particular the porrection of amplitude, ^eimy in itself so. 
drcumstances of their observatKfns. This consti* small, and dten it by a quantity wmch, ftora the 
tutes what we should properly call the absolute smell extensibility of the metals, cannot in general 
length of the simple pendulum in the place of ob- produce jtmy ^het that could be detected by obser* 
servotion. vatioKu 


expressed by I— “A" '"T ’’ ' ' ■ 

* > Q .76(1-*-4A00$^)(1—*)D, 


V A second circumstance, whidi dewrves equally to 

_,Jhe^iperimenta1 method which we havq de* be examined, is the probable infiuence pf motion 
scribed, wneu it is employed with all due care, gives . of rotation of the platina ball rouqd the direction of 
results whidi, in the same place, are perfectly coiw the wire, and any twisting which the wire may suf* 
parable with each other. For, with various lengtiqb fer dnriiDg the o^llatfona. N|* PpfoKNt has examin- 
sudi as die sexagesimal pendulum, for example,* or ^ ed, by a calculation in the CowofUtmet det Tern Sat 
the dedmal pendulum, the d^Ucti^ firom porticu* Ifllfi* the eflect of such a motion ; and he has fopnd 
lor experiments do not differ generally ^m eodi tli^ in the ordinary ^apositfon of tiie pendulum 
'other more than in the thousandth parts dr a milU* Bordt^ ft is rendertm in a m^ner insensible by this 
metre. To establish, however, completely dm tiieo- ciccinnstance, that the momentum of inertia of the 
retical certainty of this methM, ft is necessary to bali, and of the whqle p^ulum, retstivety to an 
examine more particularly some of the circumatan* axis drawn through 'Ad' dHfcticn of jthe wire, is a 
ces which form apart of u. , very .qpantity. Let jft be the radius m the 

Our first remark relates to the extensibility ortbe pimoabalt, a the distance oftit* centre i^om the axis 
wire to whidi the patina ball is auspendeiC Jt is of suqwnsiqnr • the angle which the rotation of ^ 
dear, that, during the period of each osehhttion, makes ,eii^<>ft3fo pointy of its surfiuw describe 
the wire is impelled in the direetloa of jits hfo0th.,by during ihe ptyjod of on os^tion, this angle being 
two forces of different kinds, and of differaMutm* measur^ in a dtyle o£ a radius equal to I, T tho * 
sitiea; of whidi the one is the rarying tlflcte/ act- time of an fo&utely small ^oadllatum of the wine 
ing on ft every instant by the weij^t of the ^^de* penduptm, in the coae when thf rotation is nothing j., 
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Ftadakni. ||(. PoiMKRi finds (Jut th« real duration of Uie oscil- 

’ r “i ' 

ktioBs vill be T , (rtetog idwaytf os 

batbre the rdadon of tha ainwnfittelice to the 
meter, or, what u the aame tluiig,the 8em|pepbMII> 
fibrenoe, efwhUJstimsediiMis 1. Inref^HtOthe 
eftwt«tondoe o<»nmil>>icatsd to the (eira 1>7 the 
rotatiw of the twU, M> Pnaaon proves iJwt it oan 
have no infiacnce on ^e duration of the osoiUations. 
In the ih<vtsst lengths of pendulum whiifit have 
boftt s l isij w ed by the shove process, R tvaakhtthan 
0**. Ofi, and/ nearly equal to OF. 74. Adoptinglheie 
nifiniberiy and su^pok^, besides, that (he wl de- 
eeribee whole eireubifetene^ for each osdUa.> 
iImi, vd btuh woidd be a vaty rapid motion of rota- 
' * R 1 a 

tiea, we shall then have conse- 

the tune of the oseillatian wou ld be diminished on¬ 
ly by a qoBQtity'Sdtegether insensible, even on the 
above suppesttmu. But it k far from being the 
case thM a rotation so rapid as we have supposed 
ratlly takes place in the experiments; on the con^ 
trary, when we set the penanlum in motion, we take 
great care to avmd every movement of this Und ; we 
also pay particular attention to let fall the ballwith> 
out any lateral impulse, so that its oscillation may be 
performed as exactly as possible in a vortical plane, 
which we also take care to verify by obsCTVation, 
when the pendulum is in motion. It would be U8C»- 
Icss to attempt tp obtain this condition in a manno' 
more exact, for it u known by the calculation of co¬ 
nical oscillations, that when these take place in an 
orbit much flattened, their duration is almost mcactly 
the same as if they were quite plain. ' 

The last object to be considwed, and of whidi the 
diacuanon is as important as it is delicate, is the in¬ 
fluence which the fturm the suspending knife may 
have Upon the oaeillationi of the aame pendulum. 
Comparing, indeed, the motion of the pendulum 
to that which Woi^ take {dace ronhd an axu of 
suspeniion perfectly rectUii^ and mathemfd^cal- 
ly atraij^t, we suppote, or, at least, seem taeidy 
to suppose, that the edm of the knife fbtrms suds 
an axis, which k ]^ya^y im{XM»ible, mioe the 
most perfect art camiot ^ve it any other form (lian 
dupt'M a round surfeoe, the brdidlh of which k 
aensibb to the mieroict^, and which evmt there 
appears always like a saw^ indented witii teeth KHSre 
or less deep. NoW, ii^Ahk surface Were a ciredar 
cylinder, a sim|de calcubtion, which was fint made 
by Euleif, riiows thik tim dnratiooi of tlm osqnbtioas 
will be the same as'if perfbrkned round a 

rectilineal atiaplaokt wuuf rae stuface of th^ cyiin- 
dnr, am] at a diitanc^ equal t4 the ra^ns m its 
hurVBture; and in the case of very small oaciOatibos, 
this result tnay be extended to a ktt^.pf any ferm, 
iHf wa take for ife cuiVture that of os 
l^Bkde. Hmice it foUO'fri, that in rnddr to have dm 
* true length of the aimm tiandulum in ^ eircum- 
atanoe, we most subQraef'the radhia « tUs circle 
from me length calehlated Vm the hypothesk of a 
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rectilineal axk, acdordke^ to jhe osciQatians obhew-jMdutaB. 
i«ed. Bat studt a correction Would throw.great un-v— 
cerfei^ tiponj^ teiidti; fbe the oacubto^ curva¬ 
ture ofthe haSfe cipno^’^.wh!we^, or even ap- 
toetiaM by any peoceaa, MW it nuii^ Vf^ oonsidwr- 
1 ^, eitiier By the diffierenoa of troimnanship in 
offllerent fcnJW'or to d>e ipevi^alfie wearing which 
the edge cd'jihe '%ifc*(mdtegpti% when the Weight 
Buqiendcd the ^ the plane 

ofsu^eni^. extent and the va- 

riabbness this cause should 

produce, serve to joove it W do action what¬ 
ever in experimipstA i 'Bw, ht the first tilace, by load¬ 
ing BUCeessividy (heMaad df die same Imife with se¬ 
veral wdghte among themselvas, in 

order tp observe inbikpjiljforent systems, previous¬ 
ly accordina with the mnie dock, would have an in¬ 
fluence on we length of (he pandulum; now Borda 
haa found that tiil|)nfi«Hticewaafibaolutely iiueiuible, 
although the imwatore of the edge, to whtdi he did 
not pay afjteadon, was then undergoing very differ¬ 
ent mqdificetions under ^ unequal compressions 
to wliidi they were subject Secondly, The Imigtii 
of the simple {lendulum, beating seconds at the Ob¬ 
servatory of Iws, which Borda had deduced ftom a 
pendulum of IS feet long, has since been found as «- 
actiy the same as tjie difficulties of the operation 
would permit, by employing, with the same knife 
and fiik aame ball, wires four times shorter, which 
gave a much greater influence to the alterations of 
bpgth which the curvature of the knife couldproduce. 

Jiastly, By observing successively, at the same place, 
with the same ball, and tile same length of wire, but 
with knives whosh edges presented an extreme di¬ 
versity, from the highest possible finish, to the great¬ 
est coarseness in the execution, M. Biot has obtained, 
at Xieitii Fort in Scotland, su^ lenAiht for the sim- 
pb {lendulumi between which no smsible diffejijpce 
could be obseiWed, although no corr^on. whaler 
was made for thg curvature of tiie knife. 
proofe of different kinds, but all agreeing in thei\ 
consequences, seem to Aow evidently that in the pro- 
cess (ff Borda the tii^pe the edge of the knife has 
no sensible influence on the results, and that it is 
unnecessary, therefere, to pay any attention to it; 
and yet, as tto theory of osculaticma round bjrUq^cal 
axes cannot be queswiaed, we must* either conc[u& 
that in thk circumatance Aa oseiUation » really not 
performed on a oylind|w aensibb dimensions, but 
upon tile ideal of iniwnB>hIe dimensions, formed 

to the aniei^s whfelMtiil exist in the grain of me- 
tti (ff wnimi, the. ktdfe k compqwdj at that the 
agreemeg| fMrvIaatix^establishea between the pro¬ 
per motjim of Qm kmtq apd (^ total motion or ^e 
pendulum, (XMhpensates physically the effect which 
the currHAtce of the knife would have awn tiu os¬ 
cillations, if it.consisted really of a sim]^ cylinder 
without maw attiiched to the wire,. 

II.«~Mxthoo o» KxTaa. 

Vi!h4 ^ethpd employed by (j^pfein Katw to mea¬ 
sure m length or the pwMulom )» founded upon 
ti>is,''aeorem ff i|iay|MMb Jtot whatever be the 
fiirm of the osraQating bwy, we centre of oacilbtion 
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Paodnlimi. and the centre of cuipension are redprocala to each little infliieiice;i^hich t^ have 1$ ottp of P«|ritoliua. 

other, 8 theorem of erjUidi we have aM^'givenj^ piQl a^ahia(g(^ Mr 'luittfImattalned this %kct, Vamv^W 
demonatratiati. To imHae thit diiiKMd^, Mr KeS bv iaduM upon ^tbo lentil of M oiw* 

tCTtihoeeabodyofancheibeB^^l^tlt weeeaeyto trio(ida|KUtahbclt|(iWidl,^cf«^ 
determine hy of ^ ia mca^y eove»^ and no mm, ^t|t(tiBM^i> 

its centra of oadllation fwenvpoaitioiiL of Ae tiMLal^the na^^of^ pendnlunt, wlm thia fa at mit 
ana (rf* atupennon. Theae two 'iMinta being dioa ' inTjm aftnatjub of 1^0 vertTcaL Tbla aateeaKicnlta' 
known, be fixes dure immoreahljr t«o knives {Nural* tion/Wog then obst^ed during the mwSn eifthe 
lei to each odier. In the apace wjb^ separates ddiMt fndof the pt^ndalnQi, serves to fix the itwtpnt 
them he then adapts to the booya pioviiilde weight, ofjlu ootncidence j aodM[r Katoa.fin^, that in this 
and having flrit placed it at random, lie makes the manner there cannot be anj^ ttyvt greater than a se* 
system oscillate socceldvely upon the OQe kaifii and c^d M the jhftent to whiidi ei^ coincidence be* 
upon the other. If, as it almost always ha|ipen8 in loiW* , 

the first trial, the o^lftioOs acrfbnoM in the two , of the deta^ of the obs^ation are the 

cdues are of unequal duration, he taovm di0 interme- sanu is h Borda's proepsil. Tho amplitude of the 
diate weight, BO es to bringthem nearer to an equal!* are nf oscilladqn is obaorv^ et each cotpri^ce, as 
t]t; then, comparing the^aiew by dbservatioB, be well ss the stateof the Iwometer and thermometer ,* 
finds necessarily a 1ms dispiHty between them, whjdi and these are employed, in the same manner, to re- 
he again reduces, until at lart, after a few Uriala^ the dace the oscillations to w£at they would have been, 
duration of the oscillations pofbrmed round the two if they had taken place in vacuo, and with ampb- 
axes become exactly equaL The Justness, as well as tudes infinitdy small, at du duerved mean tem^> 
the rapidity of these rrauctions, are favoured by the rature of the oedUating body, 
form which Mr Kater has chosen for his oscillating It still remains to obtmn the length of the aimpla 
body. This form is a snnple rectilineal bar of cop* pendulum cotreisponding to this rate of going. At* 
per, towards the two extremities of whi^ are plaoM ter an eqodi^ has been obtained in the osaUatione 
two known weights } the one of which is inunove* round the two kniVes, this length is ^ual to the dis* 
ably fixed, and m other being moveable, but, at^ tance betwm’die edges of die knives, at the mo* 
samp time, capable of being fixed in a rimihu mlh* ment of the ^s^lation of the pendulum, at least it 
ner, serves first, by its motion, to establish between we consider tbcse ed^s as lineal axes. It would be 
the two loiives, not exacdy, but approximates, that evidendj hnpossible to observe the distance in ques* 
reciprocity between the oscillations to whicm it is tion during me actual motion of die pendulum; but 
desired to bring up the system. This reciprocity is this defect may be supplied by determining it first 
then rendered rigoroudy exacts by the much mate for 'iome knovm temperature, and reducing it hy 
delicate motion of a third smaller weight placed be- calculation^ tho value which it ought to haVe dur- 
tween the knives, in that part of the rod, where we ibg the coinddmces, according to the temperature 
know, by calculatitm, the efiect of its displacement at the time these to<^ place, and the dilatation of the 
will have ftie least sensible influence upon the oscil- substance of the penauinm, which is dso known. It 
lations, which Vs found to be towards the middle of is thus thatJMlt Kater operated, and he has obtained 
thep«(l,'in iM division of the wrigfats adopted by the true diabSnce between f])# knives. In comparing 
^^rkater. .^divided scale, engraved upon the bar it by a microscopic inrocess# vith the metal rule 
of the penduTim itself, serves to measure the dis- whira he employed as a^standard of measure. In 
placement of‘this latter moveable weight In the order that thu 9 peration may be put in practice, the 
experiments of Mr Kater, this scale was divided into two ei^es of the knives most he very exac% paral* 

Iflths of an in^, and a displacement of IS parts pro* lei. MV Kater accordingly disposed them in this 
duced a difference of about four seconds in the mur- mannerliefore the npenmenta, employing the mea* 
nal rat^f the system, reckoning sexagesinmlly; sure itself of their (Usance tO^etermne and to prove 
may be able to appreciate the extreme the accuracy of theif position, to whufiith^ were gra* 
‘"tieliMtenasa of this mode of regulation. Hie dually brought by means of adjuetmg screws, wmch 
wi& its weights, is represhiitea fig. 8, Plate Clx. allowed each knim to move by vary im^ displace- 
Pig. 9 ahorwa its disposition during the observations, ments. He also took advantage of this meniod, toren. 

It is then, as appears, placed bmore a cjoct, with dertiieir direction quite ^rpendicnlar to the ImigA of 
which it is compared, by means of a fixed tdusuo^, the bar. lastly, as the aishmoe between the^kmves, 
after method^ (^cidoices of Borda. J^t^ whidi we are seeking to debnnialp, is tiiat which took 
mode of experiment employed by Kater,''^ll%qniiwg nla*^ when the penauinm w^ jn a vertical rituation, 
the osrillations round the two axes to be obsoryed m Mr Kater, durum th« meawement, amplied to the 
a state of rigorous equriity, it beeomes nOceesary tp bar; no# horiaoim, a forcmof Ipngituamal traction 
avoid, in &eir comparison, evmy change of tpiqie- ecp^ to what it exaUmhaentaelf by its own wei^, 
ratuTe, and thus it is necessary to make the rtputs a^ in a state 0 $ oscOlatian^ In oMculating the in* 
independent of the variations of this kind, which in. finenoe which tile eurvature ef the knives, supposing 
evitobly arise in the atmosphere. That co^ onjybe k tohe drcitiai^ can have upon the Iweth of the 
oirtained by rendering the series of ooincidepoef very sim^ pendulumf deducedjnom the oscillations of a 
short, and multidying the sucoeasivpjnversiensff the sim^ s^j^arutg^ M. La Fiaoe has found it to be 
appai^us. But then, to obtain the same exactittos* it equal^mnothiBg,m>d that mis length was always ri* 

M necessary to fix the coincidences with innch great- gorontiy equal to the distance between the ed^ of 
erpi«cisumtl)iminti)eQMh)od<f Bordafirlimthe we knives. * Ibis theorem is.pn}y true, on the sup* 
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Pendulum, position that the two edges are of the saioe curra* 
ture; but whatever piecaution may be taken to ren¬ 
der &em identical, even inakin|r them together, and 
with a single piece ofateel, it wtll be impossible to be 
assured, that there may not be found diflerences, not 
merely very small, but very considerable in the radii 
ofeurvature of their osculatory circles; since theaedr- 
cles are the result, not of any measured and geometri¬ 
cal operation, but of a work of reducing and polishing 
necessarily vague and irregular. It would appear then 
by this, t^t the results of Uiis method woiud still be 
sulnect to the same uncertainty in thecas ther^ults 
of tne others arc; but these uncertainties are dispel¬ 
led in both cases, by the experimental proofs already 
described, that, in the process of Borda, the figure of 
. the edge of the knives has no influence upon the 
length of the simple pendulum, deduced from their 
oscillations. In short, what completes the proof, that 
these two methods do not include in themselves 
any source of inaccuracy, is the surprising and al¬ 
most ideal coincidence o{ the results which they 
afford, notwithstanding the diversity of the two 
processes. We shall mve occasion to give a strik¬ 
ing proof of it at the conclusion of the ensuing pa¬ 
ragraph. 

lit.—-P endulums or CoHPAarsoN. 

The two methods which we have been explaining 
make known the absolute lengths of the simple pen¬ 
dulum in every place where it is observed. Both 
of them, therefore, require to be absolutely deter¬ 
mined, on the spot, in lineal measures, and this can¬ 
not be done with sufiiciept exactness but bjf a process 
(sT extreme delicacy, the practice of which implies 
numerous preparations. But when we wish merely 
to determine the ratios of tlie lengths of the simple 
pendulum to each other, for diifera(& placet on 
the earth, we may obtain this without*any absolute 
measurement; and by the mere comparison of the 
oscillations nuule in these places in equal times by 
a compound pendulum of any form. To demon- 
otrate this, suppose, first, that the figure of the mass 
of this pendulum is quite Invariable, and that it suf¬ 
fers neither dilatation nor contraction, by the chan¬ 
ges of temperature; or, what comes to the samp thing, 
suppose the observations arf alvSays made during 
temperatures exactly equal; in this case, according 
to the fbrmults laid down in the b^^nii^ of this ar¬ 
ticle, the length I of the ^ple prnidulipn isochro- 
noiM with that compound pend^om, nuy be ex- 

presaed by —r, ei bef'ig the mass of die oscillating 

body, h the distance ofjts centreof gravity fViom the 
axis of suspension, aDd,^|^y, C its momentum of in¬ 
ertia, that is to say, thekbM"*9f ail the eiementsof 
its moss, moltipliim by,the ^tuures of tbeis MspfC' 
tive distances from the axis of sUspensiaii. This 
' length I, then, will bekthe same iu whatever place 
we observe it, since Hs analydcal expression de¬ 
pends only on the figi^ of the osrilutting body, 
and die aensity of its parts; but in no respect 
on the intensity of d)e ^gravitating force which im- 
* pels it j so that, if pe take any compound pendu- 

i 


lum of any form whatever, but having its mass and Pendulum, 
figure constantly the some, and make it oscillate sue v— 
cessively in different parts of the earth, it is tlie same 
thing as to cause a simple pendulum oscillate suc¬ 
cessively in the same ^aces. But, supposing the 
oscillations performed fn vapo, and with infinitely 
small amplitudes, or, what is the same diing, sup¬ 
posing diem reduced to diese condidons by calcum- 
tion, the durations, T' T", of the oscillations of the 
same simple pendulum, whose length is I, are con¬ 
nected with the ihtensities, g' g', of the gravitating 
force, which impria them by the following relations, 

I I B** T'2 

T'*=s«*t; whence we obtain, 

that is to say, that the intensities of the gravi¬ 
tating forces are reciprocally os the squares ,of 
the times of the oscillations; or, what is the same 
thing, thSy are directly proportional to the squares 
of the numbers of ospillations made in equal 
times. For let K', N", be these numbers, and T 
the total time which corresponds with them, then 
T T 

T' will be equal to and T" equal to , so that, 

by substituting their values, the preceding relation 
ff" N"* 

will become experiments, then, 

made with the same compound pendulum, ne ni.iy 
be able to determine the relative forces of gravity in 
the different places of observation. But we may, 
with equal facility, deduce from them the ratios iii 
the absolute lengths which it would be necessary to 
give to two simple pendulums in the same places, 
for making them bear an equal number of oscilla¬ 
tions in a given time; for example, to beat tlie 
mean second. For let X', X", be Chese uiiknonn 
lengths, since the corresponding timL of ^o;i(^lation 
arc each one second, we dull have \jy our gemgal 
w*X' 

formule 


, , l** = —whence we obtai\ 

e' ST ^ 

A' S* 

that 18 , that the lengths required arc pro- 
S 


X' 

V 


portional to the intensities of gravity the two 
p]a<%8. But we have seen, that uie ratio efUIm gra¬ 
vitating forces may be deduced fr<na the oti&erv.' 
tioiu made with Ae compound pendulum, 
and introducing this determination into the preced- 

X" N"* 

ing expression, we obtain Hciicc, when 

We bav^obierved the numbers of infinitely small 
oscillatkm ntade in two different parts of the earth, 
by the sfune compound pendulum, of a constant 
form, the ratio of the souares of these numbers will 
be equal td the ratio of tne lengths of the aimple pen¬ 
dulums, which swing seconds in the same places. 
All these results suppose, as we have aeen, that the 
mass and form o£ the compound pendulum are ri- 
gOToualy the same at tiie two stations. To obtain a 
dqnee of pennaaency in the moM, we form the pen- 
duram of metal, CMt4n one piece, to which we adapt 
for sttspeorion a knife edge made by a process which 
eqaures the finm^ of tl^ connection, and we take 
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IVndulonk every precaution possible to prevent nay ^physical or 
chemical alteration from modifying it dunng the car¬ 
riage. But the permanency in its dimensions and 
figure is much more difficult to be obtained, be- 
cauiic the inequalities of temperature in the different 
places of observation, and tiie accidental variations of 
natural heat, even in the same place, tend perpetual¬ 
ly to disturb it. It is physically impossible to pre- 
• vent the effects of these alterations in any other w.ay, 
than by preserving constantly round the pendulum 
the same artificial temperature; a method which has 
been really employed, but which requires very great 
precaution-i to render the temperature round the 
pendulum uniform, and a constant attention to ma¬ 
nage the sources of cold and of heat in order to 
maintain it at the same fixed degree. It is on this 
Iccount more simple, and periiaps more accurate, 
when the thing is possible, to dispose tiic expe¬ 
riment so as to have only very slow changes of 
tcm)>eruture; tlien to allow the pendulum to partake 
of these eliaiiges, and to correct tliis effect on its 
form by CtilctiJation, from the observation of the 
tenipcraturo, and the knowledge of the proper dila¬ 
tation of tlic substance of which it is composed. 
This correction is extremely easy; for if we resume 

tile expression I = which expresses the corre¬ 
sponding length of the simple pendulum, the momen¬ 
tum of inertia C is of the same o^dcr as tius mass, 
imdtiplii'd by the square of the dinicnsioiib of the 
oscillating body, and the denuniinator mh is tiie pro¬ 
duct oi' tliis smnt mass by a single dimension; 
whence it is easy to conclude, tiiat if the dimensions 
should lary in the same proportion in every direc¬ 
tion, which really happeus in changes of tcmiier.!- 

tnre, tiic qii'^ntity —r will vary according tothis aim- 

M I Wirt 

*ple proport1 fence, if wc name I tlic length of 
the siiuplc/pchdiiliim, isochronous with the com¬ 
pound penlulura, when the latter is at the stan^prd 
temperat^ t, and denote by I' the analogous len^h 
when th^emperature is representing also by K the 
lineal dUntation of the mass of the pendulum, for a 
change^f one degree of the temperature, and for 
a^'*‘i^i equal to unity, we shall evidently have 

I'—l 1 -f- K (f —/) j-. Suppose now the pendulum 

V has made a number N' of oscillations, in a given 
interval of time, for example, a mean solar day, it 
will be easy to calculate how many the standard* 
pendulum I would have made in the same time, if it 
had been acted on by the same force of gravity; 
for the squares of the numbers of oscillations made 
in equal times being reciprocally as the length of the 
pendulums which perform them, the square of the 
number sought will then be 

or N'* J1 -f-K(<'—#)]►. 

Hence weobtainfor this number itself N'^l+); 
or redueing tike radical into a series, and limiting it 
to the first power of K j N'-4-JN'K(l'—<). This 
approxhnatum is always sufficient, becauw the co- 
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efficient K of the lineal dilatation is always very P^uliuu. 
small in solid bodies, and the difference t'-^t of 
the natural temperatures in tiie places of obser¬ 
vation can never exceed a small number of de¬ 
grees. Ca}>tain Kater, for example, has operated 
with a similar pendulum, made of brass, we ob¬ 
served lineal dilatation of which was 0.00000983 
for one degree of Fahrenheit. In an experiment 
made in London, this pendulum was found to per¬ 
form a number of oscillationa equal to 86051.33, tiie 
temperature being 71”*6. If we wish to reduce tiiis 
experiment to the standard temperature of 62 de- 
ees, which was adopted by Mr Kater, we sliall 
ve N'=86051.32; KssO.OOOOOgSffj .|.0°.6, 
whence we obtain, for the correction of the tem¬ 
perature, {N'K(i'—-/)=-}. 4''.04', that is to say, 
four oscillations, and fbur hundred parts, added to 
the number of oscillations observed. By operating 
in the same manner in every other case, wc can re¬ 
duce all the observations to the constant tempera¬ 
ture once fixed os a standard. 

But one of the indispensable elements in this re¬ 
duction is the actual temperature of the pendidum 
during the experiments, and some precautions are 
necessary to obtain it with exactness. For the pen¬ 
dulum being always very large compare<l with the 
_ tiicrmoraeters, which wc can place by the side of it, 

' it partakes much more slowly than them of the va¬ 
riations of temperature, so tliat it ought always to 
be a little colder than the thermometers when the 
temperature of the air is rising, and a little warmer 
when it descends. It would be impossible to esti¬ 
mate these differences of state; but wc can render 
their effect insensible, by operating in a room, so 
large and sheltered IVom the sun, that the tem|K>ra- 
iure remains in it nearly constant, or at least suffers 
such slow variations, that the muss of tlic pcndulnni 
has time to partake of them. For in tiiat ease the 
thermometers will point out the state of this mas-^ 
in indicating that of the ambient air; or if there re¬ 
mains some difference between both, the effect of 
this will disappear by compensation in a series of 
experiments sufficiently repeated. 

We have mentioned above, that Uie corrections 
relative to the amplitude of the arcs and the densitv 
of the air, are made in every place for the compound 
pendulums, the same as in the experiments with the 
absolute pendulum. The duration of the oscillations 
may also be determined in the same manner bi 
the method of coincidences, comparing the experi¬ 
mental pendulum with a clock that is actually regu¬ 
lated by astronomical observations. Thus iuwpply- 
ing this process, and thes\corrcctions, we shall ob¬ 
tain the numbers of oscillations which a compound 
pendulum would have made at the different stations, 
if it had oscillated in va amo, and at a ternTCrature 
always constant. 'Wfceiice we may then deduce the 
relation of the intensity gravity at these stations, 
or the ratio of the len^s of the simple pendulum, 
swinging the same fixed number of seconds in a 
given time. ^ 

To give an example of tUa deduction, wc shall relate 
the following result, obmined in 1818, by CapUiin 
Kater, with the same compound pendulum the dila ^ 
tation of which is stated aljovc. The numbers ot 

R I 
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Fendulitoi. oscillati<nif cxpreajed in the hut column are redu- 

ccd by calculation to tlie Ctue of amplitudes infinite- P 


ly the pendulum iu vacuo^ and the tempera¬ 

ture beini; the standard of 62° Fidireiiheit 


Komet of the 
FIsctii. 


Latitttdoi of die 
SuuioDi. 


Number qf Oidl- 
latiotii of ibe 
Compound Pen¬ 
dulum in 24 tucui 
Solar Hour*. 


London, . r.l» SI' 8" 86001* .80 

Leith Fort, 55 58 37 86079 .«« 

Unst, . . I 60 45 25 86096 .84 

From otlier experiments previously made by means 
of tlic method of inversion. Captain Kater had de¬ 
termined the length of the absolute second {icndulum 
at London, precisely at the same place, and in the 
aame room, where he since made bis compound pen¬ 
dulum oscillate. 'J his length expressed in Engli^ 
inches, on Sir George Shuckburgh’s scale, was found 
to be H<). 1 8908 inches. If then wo call thUlength X, 
and X',X" the analogous lengths fpr the two otlier sta- 
tions of Leith and of Unst; also N, N', N* the num¬ 
ber of oscillationa of the portable pendulum in tliese 
three stations, wesliall have,according to the formula 


jjia N»* 

above laid down, X'=X.^j-; X"=X.-j^, 


which will 


g ive for tho length of the simple pendulum, at the 
ation of I.eitli, .‘i9.15.'j.'18 inencs, at the station of 
Unst 39.17141 inches. Now, by comparing, by me¬ 
thods of extreme precision, the scale of bir George 
Shuckburgh, with a metre of pladna, executed un¬ 
tier tlie directions of the Board of Longitude of F ranee, 
and verified by a commission of several members of 
this body, Mr Kater lias found that the metre, taken 
at its own standard temperature, which is that td* melt¬ 
ing ice, is equal to 39.37079 inches of the scale of Sir 
George Shuckbnrgh, taken also at its own standard 
temperature,« hich is 62 degrees Fahrenheit. Hence, 
it follows, tliat any length I expressed in inches of 
this scale, taken at its standard temperature, is equal 

. 1000 ./ 

in millimetres to . The preceding 

39q57U79 

lengths of the simple pendulum, both at Leith and 
Unst, being already rrauced to this standard state, 
we may apply to tiiem directly this formula, and de¬ 
duce in millimetres the following values, which are 
set down, compared with tliose of Biot, obtained by 
the method of Borda, irom observations made witn 
great care, die preceding year, in the same stidions * 
of I.«ith and Unst, when/' Captain Kater has since 
gone. ' 


Names of the 
Stations. 

Lengths of ilif 
iiiinple Pendu¬ 
lum Bcconliog 
to Kater. i 

ijcngths of the 
shiqn^ftndu- 
,luia according 
to Diut. 

Differences of 
Eater’s Mea- 
surement. 

Leith Fort, 
Unst, 

99*528685 

994.9S584f> 

1 fnm 

*)94.5244.'!3 

^4.94'3083 

mm 

-1-0.004282 

—0.007243 
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sand parts of amillimetre, which is equal to ■ ; •nZ T7 ! ^ «- .m- 

of an English inch; and they are besides aiiected with 
Contrary signs at Unst and at Leith. We may rea¬ 
sonably conclude then, tliat they fall within the li¬ 
mits of diat uncertainty to which all physical results 
are subject; and it mi^ therefore be interred, that 
tho method of Borda and that of Captain Kater are 
equally precise, and give both, with exactness, the * 
absolute measure of the pendulum. 

Ill attemptii^ to carry compound pendulums on 
distant journeys, or when wc are obliged to ob¬ 
serve them in places where the apparatus cannot 
be fixed to sohd buildings, this must necessarily 
be modified, so as to be complete in itself. To 
do this. We may prepare for the pendulum a 
support of metal, mode from a single casting, tlie 
feet of which spreading out. can be firmly fivwl 
in the ground, while they allow the pcmluliiiii, at 
the same time, to oscillate at freedom bituocn 
them. I'he upper part of tliis sup]K>rt must con¬ 
sist of a plate having a longitudinal opening 111 it, to 
allow ihc stem and knife of the peiidulum to ^iuks 
tlirougli. On this is fixed, with lung screws, a ]io- 
lishcd plate pierced with a similar opening, and 
which can be set horizontal witli a spirit-level before 
fixing it; and it is on tliis plane tliat ac place the 
knife of the pendulum. A divided scale, uiicunm (*t- 
od with the pendulum, is placed horizontally, iimiie- 
diately under the lower extremity of its stem, uliich 
being furnished with a point, indicates, by its exeui- 
aious upon this scale, the amjilitudes of the oscilla¬ 
tions. In order, now, to determine the rate of the 
pendulum's going, it is not always possible to pro¬ 
cure die necessary facilities for employing the me¬ 
thod of coincidences. In that case, wc may substi¬ 
tute for it the comparison of the pendHlum with an 
adjoining clock, or else with a chruminii ^,«aiUit- 


ing as Bouguer did, the whole 08 ciliat||i'rs which tHk 
pendulum performs during a giveg'ilLie, and de¬ 
termining the i'ractions of oscillations, % observing 
tMk part of the amplitude witli which me {mint of 
the stalk corresponds at the cominenci'meit and ter¬ 
mination of the interval of the time obscr\ed. But 
in making use of this last process, whidi is Indispen¬ 
sable for fixing the extreme terms of each cdtsiaaml 
interval, we can dispense with the counting uitinr' 
oscillations one by one j for, it will be sufiicient to 
follow them with a counter, the rate of which is ad¬ 
justed very nearly to that of the experimental pen¬ 
dulum, and which we take care from time to time 
to regulate according to it; accelerating or retard¬ 
ing its motim by on impulse given to its lens before it 
has lost or gained a whole osetUation. This last part 
of the proceeding has been suggested by M. Arago, 
and employed by Captain Freycinet in his voyage 
round the world. Then it only remains to fix, by 
observation, tlie position of the stem upon the arc of 
amplitudes at the periods of comparison with the 
chronometer or the clock, and IVom thence to deduce 
tlie fracdons of oHcillations which the counter could 
not indicate. These firaetions may be obtained from 
the mathematical law which regumtes the motion of 
the pendulum in ea^ oscillation. If we call 2a the 
whole amplitude with wU^ tkw pendulum oscillates. 


excessively minote, for ttey consist only in some thou- 
lifi 
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I’endulum. and T the total time which it takes to describe it, also 
I the arc which it describes, during the time t, in 
(ailing i’roni the extremity of this amplitude, the law 
of the descent, Hniitcd to small anplitudes, gives 

<x;;2«sin* { 90 “.-^. y so that, by representing the 

half-iunplitude m by 1000 parts, and aupposing t 
successively equal to A, ’faUft’s 
ration of a whole oscillation, we obtain for f the foU 
lowing values. 


Valuos of ( la 
lOtlia of the 
whohi Oadl- 
Istion. 

Portions of the 
Half-Amplitude 
described. 

1 

48.9 

2 

191.0 

3 

412.2 

4 

691.0 

5 

1000.0 


It would evidently be of no use to push the cal¬ 
culation of these numbers beyond a half-amplitude, 
since tliey must be symmetrical on each side of the 
vertical, when the vdues of the time ( are reckoned, 
ns they always can lie, (Vom tlie extremity of the 
half-osr-illjtujii in which the pendulum actually is. 
This liciiig understood, the use of the table is easily 
cxpl.uucd ; tl>r the immediate observation gives tlie 
dcuii-amplitiidc «c at the period of the comparison 
with the chronometer; it gives .ilso, at this instant, 
the i.ihie of the arc t, according to the division on 
the jie.ile of .implitudes to which the stem of the pen¬ 
dulum Lorrespoiids, l^ividing s by «, the decimal 
fr.ietion winch will hence result being multiplied by ' 
the miinlier lOOO, may be compared with tlie nuin- 
iier '* >1111 d in the second column of the above 
Uflile; and iV first column will immediately give, 
either dircciyVr by interpolation, the fraction of 
tune enrrc'.Aonding to this position of the stem, a 
fraction wl^h must be added to the whole number 
N of the ^ceduig osciUations, if the pendulum is 
mi iu de^ut towards the vertical, and subtracted 
from Nif the pendulum is on its ascent towards 
the c".'! of the oscillation. 

"^'he experiments on tfio variation of gravity at dif¬ 
ferent jilaces on the earth were not at (irst m^e with 
a free peuduUun such os we have now described, 
but w ith a pendulum adapted to a clock. It was in 
this manner that Richer discovered the existence of 
this phenomenon in iClS, m a voyage which he 
mode to Cayenne by order of the Acadqpiy of Sci¬ 
ences, for the prosecution of various researches in 
physics and astronomy, among the number of which 
was the measurement of the pendulum. On his ar¬ 
rival at Cayriiiie, Richer remarked that his clock, the 
weights of which hud not been altered since his de¬ 
parture, had a diurnal rate of going of g' 88" slower 
than at Paris; and not only did this observation 
prove the fact of the diminution of gravity, in going 
from the pole towards the equator, but if we had 
known the details, jjarticukrly in regard to the rela¬ 
tive dilferences of temperature, we might then moba- 
bly deduce a more certiun and exact measure of mis dt- 
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minution than what can be drawn from the absolute Pwiluluni. 
length of the equatorial pendulum, lietermined by the " 

same Richer at Cayenne, w ith the imperfect methads 
which were then in use. We shall not dissemble Uiat 
this assertion requires some proof; for the mode of 
observing by clocks appears necessarily subject to 
great uncertainty; the i^duluin’s own (notion be¬ 
ing constrained or modified by the motimi of the 
wheels. But this influence is not, {lerhaps, in reali¬ 
ty so great as one would be led to suppose; in flict, 
it is not the pendulum, but the wciglit applied to 
the clock, which makes the wheels move; the pendu¬ 
lum merely regulates the interniittanccs in tW fall 
of this weight by its oscillations, which stop it and 
set it A-ee by turns; and this alternation is per¬ 
formed means of the escapement which now 
disengages itself Aom die teeth, and then lays hold 
of tlieiii again. When it is disengaged, die action 
of the weight which turns the wheel excites it, 
and accelerates its fall in its descent. But, in die 
ascending half-oscillation, which follows, the some 
action confines the pendulum and retards it; so 
that these two contrary efforts, which l^th operate 
with very slight degrees of frictionf appear like the 
resistance of the air, and every other constant fric¬ 
tion to balance their mutual influences on the mo¬ 
tion, in each whole oscillation, and merely to limit 
'the amplitude of the arcs in which this oscillation 
takes place; a limitation which we can easily take into 
account, by observing the amplitudes, and reducing 
all the oscillations, by calculation, to the case of their 
being infinitely small. It would be curipus to make 
experiments on tliis subject, and it would be easily 
done; (hr it would be sufficient to vary the weight 
applied to a clock, and to see if the v.iriations of 
amplitude which would result are such that, in pay¬ 
ing attention to tluiu, the clock may be brought 
back to ite original rate. Some observations already 
made indicate die exactness of this restitution, or at 
least the very near approach to it 

In the travels in Lapland, for example, under¬ 
taken by the French academicians in 1736, an ex¬ 
cellent clock Aiy Graham was carried out to be 
employed for detcrminir-g the variation of gravity. 

This celebrated artist had constructed it fo^ this pur¬ 
pose, and had done mi with very jiarticulor care. 

In order to render it more steadily comparable with 
itseRj he bad adapted to it a pendulum, formed of a 
simple verge of copper, to the bottom of which was 
affixed a lenticular mass of a constant w'eight; and 
he had provided pieces which raised the rod up 
during the voyage, and kept its summit }Ve« from 
all contact, so that the k rife edge cmdd not be al¬ 
tered by any friction against the plane of suspen¬ 
sion, although the rod was always at liberty to 
follow the dilatations ^d contractions produced 
by the changes df toffiperature. Now, in the ac¬ 
count of the labours ecmnccted with this opera¬ 
tion, which Maupertuis iias published under the 
title of Fif'ure de la Terre Determtnee, we find, 
that with tlie action of t'le weight, usually applicil 
to this dock, it made- «t Paris, ShVlpr.*, dur¬ 
ing a revolution of the fiked stars, in lieseribing arcs 
of 2" Ify on each side of the vertical, while, with a 
weight twice as small, it |nade J" more, that is. 
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!’• iiduluni. in tht* same interval, describing arcs of 

1 “ I S'. Now, if we apply here the corr^tion relative 

to the amplitude of the arcs, which ^ ^ sin'*'«, 

uilUng N the number of oscillations, undathedemi* 
amplitude, we shall then find, that in the first case 
it is necessary to add 7" 711 oscillations, and'in the 
second, !d"5()3, to reduce eadi of them to the case of 
amplitudes infinitely smali, which gives 86102.1 
and 86401.0 for die total number of oscillations in¬ 
finitely small in the two cases. These quantities 
only differ by 1.1, and as the observations at this 
period were not carried to a greater exactness dian 
this difference, it would be of no use to look for a 
mqre perfect agreement between them. VVe have 
still die example of a similar proof made by Graham 
himself, upon another clock, which he h.-ul construct¬ 
ed to determine the variation of gravity between Lon¬ 
don and Jamaica ; an object for which it was really 
employed i its rate having been observed for this pur¬ 
pose by Graham in London, and at Jamaica by C. 
Campbell, a skilful observer, and the friend of Brad¬ 
ley. In the accouht of this operation, whidi has 
Iwen given by Bradley himself, in No. 431 of the 
Philosophical Traiuaethns, it appears that Graliam 
having taken away the weight from this clock, 
which was ISlb. lUloz. and having replaced it by 
aiiotlier of 6lb. 30®, the amplitudes of the oscilla¬ 
tions, which were at first 3“ 30', were reduced to S®, 
and Ae diurnal rate of die clock slackened by 1J". 
Now, if wc reduce each of these rates to the case of 
.ainplitiidcs infinitely small, in taking successively 
for «, 1“ t.S' and I' 15', we find for the reduction in 
the first case 5''.03, in the second of which the 
tliflereiicc is 2''.4, instead of I", which Graham had 
observed; and as this able aitist iud *^01 had any 
odicr end in view than to prove the small alteration 
in the diurnal motion by a change of weight so con¬ 
siderable, it is possible that lie may nut have taken 
the same pains in determining the temperature and 
other details of the observation, which he would 
have dune if he had been seeking to determine an 
clement of correction with a perfect afipuracy. It ap¬ 
pears very probable then, by Uiese examples, dial in 
clocks constructed in this manner, the lU'tiun of die 
weight, transmitted by the wheels,accelcrates the pro¬ 
per motion of the pendulum, during e.ich descend¬ 
ing half-oscillatiou, as much nearly as it retards it in 
the ascending half-oscillation which follows. So that 
these opposite tnoilifications seem to compensate each 
other, at least widi a sensible equality, in each com¬ 
plete oscillation. Whence we may conclude with 
equal probability, that the greater or less facility in the 
motions, and tine variou( energies of friction pro¬ 
duced by the unequal teniuuty of die oil, at different 
periods, and at dinei'ent tcanperatures, can have but 
a very small influence mt "proper modon of 
a pendulum, and which must become quite in¬ 
sensible by employing ui oil of tried perman¬ 
ence of constitution ; ai\d above all, by produ¬ 
cing artificially, at aU the stations, the same fixed 
temperature as was done by the French oeademi- 
ciatu in 1736, in their jou^ies in liajilatid, and also 
by the intr^id English n^riners in 1820, in their 
memorable voyage to North Pole. But admit. 


ting the constancy of the results obtained at the FenJnlum. 
same place by this mode of observation, which, we 
repeat, still wants to be completely proved by new 
exjieriments, it is clear Uiat no other method could 
be more convenient. For it would be sufficient in 
every place to prepare the clock; to set it up, with 
every precaution in levelling, which can place it in 
a state and situation similar to itself; dien to com- 
jiare its retc of going tilth the diurnal motion of the ' 
heavens, either with a small transit instrument, or 
even by means of a simple telescope, firmly fixti to 
some immoveable mast, and directed towards a star, 
the diurnal return of which could be observed with 
fixed wires, stretched in tlic focus. Messrs Breguet 
have begun on Uiis subject a series of experiments, 
but a.s the processes for determining results of this 
nature cannot be too severely scrutinized, we sincere-* 
ly wish tliat otiier obseners would make similar at¬ 
tempts, <iiid publish the results deduciblc from theiii. 

Use of the Pemiulum in OBTEnMiNiM. tup Od- 

LATENE89 OF THE EaRTII, ANIJ THE ImCNSITY 

OF (iJlAVITV AT different LaTITUUES. 

According to the theory of univcraal nttmcliun, if 
wc consider the earth and the plimeti ns hav ing been 
originally masses in a fluid state, endowed with a 
motion of rotation round Uicnisclvcs, tliey must have 
taken the form of a spheroid, fl.'ittencd at its poles 
and the force of gravity, which is observed at tlnir 
surfaces, would then be the result of two distinct 
forces, of which the one is the general attraction, ex¬ 
erted upon each point of the surface by all the i»ar- 
ticlcs of matter in the spheroid, according to their 
masses and distances; and the other is the centrifu¬ 
gal force, excited at the same point by the motion of 
rotation. But the intensity of the attraction, exerted 
upon different points of the surface hy the whole 
mass, must be in general variable, as w4!'. ■•'uiT^Wlh, 
trifugal force. The union of tliese tw^auscs, tlien, 
must produce in the force of gravity ^e(|ualities, 
which observation may discover. But w^ may easi¬ 
ly rid tliese iueipi.Tlities of the effect of t]n.centrifu. 
gal force; for this can be calculated for e£-h point; 
when wc know the dimensions of tlie sphu'oid, its 
rotation, and tlie axis round which it turn\_ The 
observations thus reduced present results whu^ a*e 
only deiwndant on the attraction of tlie spheroid n(s. 
on whicli they are made; and they may consequent¬ 
ly serve to determine its exterior configuration, as 
well as the iRws of density, by which the attractive 
matter is distributed through its interior. The re¬ 
markable discovery of these reliitlons, between tlie 
force of gravity at the surface of the heavenly bo¬ 
dies, and their form, as well as their internal con¬ 
stitution, we owe to Newton; and tiiis great man, in 
following them out, detennined even die value of 
the oblateness which tlie terrestrial spheroid ought 
to have, supposing it elliptical and homogeneous, in 
order to be in cquilibrio with its actual velocity of 
its rotation. He thus found, diat denoting by p dio 
observed ratio of the centrifu^l force, to the force 
of gravity at die equator, the oblateness of d:e sphe- 

riud must be ^9; ondsa 9, fVomobservation, may be 
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estimated for the earth at or at 0.003460S1, 

5 1 

there results the oblateuess •r®s=;rsT> 0.004325,' 
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.1 quantity much superior to the observed value, 
0.00326; which shows that the terrestrial spheroid 
is not homogeneous. But, as this element of mea.. 
sure had not as yet been determined in the time 
of Newton, he could not draw this consequence. 
He confined himself, therefore, to the determi¬ 
nation of the variations of gravity in the case of 
the supposed homogeneity, and he found it, as it is 
in fict, proportional to the square of the sine of 
the latitude. But he erred in eiideavonring to ex- 
tc ul these determinations to the case of any ellip- 
ibid, composed of concentric strata of unequal den. 
sity. For, finding that the observations of die pen- 
(lulum gave the actual variation of gi-avity in pro- 
eceding from the equator to the pole, greater than 
the calculation established for the case of homo¬ 
geneity, he tlioiiglit diat the oblateness ought to 
increase at tli<‘ same time with this variation, although 
die real inca'-ures of degrees liave since pointed out 
the niverse of this result; for they agreed in giv¬ 
ing a slighter oblateuess tiiau 0.004325, witlf a more 
considerable variation of gravity. Clairault, in 
his admirable work on the figure of die earth, 
was the first to point out this error which had 
esic.iped Newton; and he demonstrated at the same 
time this remarkable theorem, that, in all the hy- 
jiothcses, the most probable that can be fonn- 
«d regarding the density of the interior parts of 
die earth, which must always be supposed most 
dense towards the centre, there is always sudi a 
cjunncction between the fraction which expresses 
die ilifference of the axes, and that which ex¬ 
presses the diminution of gravity from the pole to 
dic’equaioi/ |iBt, if the one of these two fractions 
cxceetls the second will fell short of it by 

die same quf/itity; so that tiieir sum must be always 
equal to theWoiiblc of 0.00132.5, or to 0.00865. In 
this case, a*o, die length of the seconds pendulum 
varies froi / the equator to the pole, in proportion to 
the squar/of the sine of the latitinle. Thus, calling 
X diis length at any latitude L, and A the length at 
the equator itself, wehave in general X=A -j- B sin *L, 
B being a constant coefficient, to be determined by 
/ observation. It must be remarked, however, that 

this result supposes the lengths of the pendulum, 
to be observed, at the very surface of die terres¬ 
trial spheroid; for, in receding from this surface, al- 
diougli at die same latitude, the intensity of gravity 
diniinishes nearly in proportion to the square of the 
distance from the centre, and consequendy the length 
of the pendulum must diminish according to the same 
law. lleciprocally, then, if we have observed this 
length at any height h above the terrestrial sur&ce, 
and that wc have found for it a value expressed by 
I ; a being the radius of the earth at this latitude; the 

kngdi reduced to the level of the sea will be , 

or But thi« redufition may be siropli- 

^ <1 fl- 
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fled, by considering dia^onaccoiintof the small height 

h ' 

to which we can rise above the earth's surface, - is al- 

a 

waysa froctionso excessively small, thatthe first power 
of it is sufficient to be used. So diat, limiting ourselves 
to this order of approximation, the reduced lengtii 

will become 'fheterm— forms then the 

a a 

cojrrcction whidi the experiments require that they 
may be reduced to the level of the sea, and thus ren¬ 
dered comparable with each other. Such is, in fact, 
tile mode of reduction generally employed; but we 
must remark that it is itself subject to uncertainty. 

For the mountains on which we ascend attract the 
pendulum by virtue of their own mass; in con¬ 
sequence of which, it becomes necessary to pay at¬ 
tention to tills attraction, that the reductions may ^ 
be made rigorously exact, instead of applying tlic 
bare formula, which supposes the observations to 
have been made in tlte open atmosphere. But this 
is an incxinvenience which is unavq|^blc; for it is 
impossible to calculate exactly the peculiar attraction 
of the masses on which wc operate, since this would 
require the knowledge of their relative density, and 
even of the arrangement of the materials wliicli cn- 
ter into their composition. But, as wc cannot avoid 
this uncertainty, we must endeavour to render it 
as small as possible, by making our observations as 
near the level of the sea as wc ore able. We must 
then recollect, that, by ascribing at the highest sta¬ 
tion the whole of the force of gravity to tlie sole 
and distant action of the earth, we suppose it to lx* 
more powerful than it really is. So that, by rcduc. 
ing it on this bypotlicsis, to what it would really be 
if it bad been observed at the level of the sea itself, 
we commit a double error; the mountain’s own at¬ 
traction tending, in this second case, by its contrary 
direction, to weaken the effect of gravity, u liicli it had 
before augmented. Fortunately, tlic excessive small¬ 
ness of the highest mountains, compared with the 
moss of the ^obe, must diminish extremely their 
relative influence, and render equally minute tlie 
errors which may arise from neglecting it. 

To determine, now, the coefficients A and U ol 
the general formula, wc shall employ the oblateuess 

0.00326, or which M. La Place has obtained 

by submitting to a general and profound discussion, 
the, measures of the terrestrisi degrees, And tlie 
lunar emialities depending on the oblateuess df the 
earth. Wc shall join to it the Icngtii of tiie sinmle 
pendulum of sexagesimal ^conds, found by Biot 
at the station of Unst, a length which, wc think, may 
be considered as on^of^emostcertain tiiat has been 
observed. First, because having been the last of 
the observations made by 'flordtf a method, it must 
liave been taken with all the precautions suggested 
by preceding experiments: SeconiUy, on account ol 
the great nambw of series from which it result", 
these being 56 in number, and made with different 
rules, and pendulums of itncqual lengths, which all 

S ;rf in assigning tor tife definitive result values 
Bring excessively little from each other. And, 
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Lattlff, {ram the perfect agreement whidi ii found 
between it and thcrewlti* of the observations of Cap¬ 
tain Kater. This single absolute length, together 
with the oblateness 0.003ii6, will suffice for determin¬ 
ing the two constant quantities A and B of the gene¬ 
ral formula, which expresses the length of the pendu¬ 
lum at any latitude. Now, according to this /brmtda, 
the length of the pendulum at the equator, where L 
is nothing, is equal to A, and at the pule, where 

it is A-f-B. So that ^ is the relation of the 

total variation of the pendulum to its absolute lengtlt 
at the equator; a ratio which is the same as that of 
the increments of gravity to the absolute force of 

gravity itself. Adding, then, ^ to the oblateness 

O.OOS26, we shall have, by the theorem of Clairault, 

the following condition, — -f- 0.0032G = 0.00865, 

A 

whence we ubt^ 0=sA.0.00539, and, consequently, 
Xsr A (I -f-O.OOiS 89 .sin*!,). Now, we have seen above, 
tiiat at the station of Unst, in latitude 60’’ 1-5' 25", the 
length of the sexagesimal seconds pciiduluni deter- 

mm 

mined by the observations of Biot, was 994-.943105. 
The height of this station was only y”* above the 
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level of the sea, which gives for the reduction Pcadulum. 

fnfn 

-f-O. 002818. Whence there results, at the level of 


the sea, the height 994.945923. Putting this value, 
then, and that of L in tlie formula, the coefficient A, 

mm 

is determined, and we find A—990.879660. conse¬ 
quently Bss5.340843; which gives for any latitude L, 
mm mm 

A.=s990.879660-f.5.340841 8 in*L. 

If we wish to reduce this fm-mula in Englisli incites, 

39,37079 

all the terms muatbeniultiplied by — j and then 

IB. In. 

X=S9-On71SO-f0.21027328in* L. 

Finally, if wc wish to reduce it to the decimal penilu- 
lum employed by the French observers in tlieir c.ilcii- 

lations, we must multiply the terms by ^Yo^o) ^ 

the ratio of the decimal to the sexagesimal pemliilinn. 
Wc then have 

inm mm 

X=739.687686-f3.9869l7 sin*L. 

If we calculate from this last formula, the lengths 
of the decimal pciululum, for the siatioiis where the 
French observers have oper.-ited, from Formcntera 
to Unst, and compare them with their rc'nilts, we 
obtain the following table. 







Length of tt'i Decimal Pendulum at the 


Names of (he i’laccs 

Karnes of the 
Obsixvers. 

North Latitudes. 

Level of the Sea, 

I'xcoss of Calcula- 
tion 






1 



' 

• 


liy Pnli.'ilatinn. 

By Ubscceatinn. 







mm 

mm 


Unst, . . . 

Biot 

CO" 

45' 

25" 

742.72 1136 

742.723136 

0.000000 

Leith Fort, . 

Biot, Mndgo 

fiS 

58 

37 

742.426116 

742.1.1.3435 

-1-0.012981 

Dunkirk, . . 

Biot, Mathipu 

51 

2 

10 

742 . 0980(16 

742.077030 

-1-0X)2J.Q3^ 

^(^.029870 

Paris, . . .«! 

Clermont, . • 

Biot, Mathicu,7 
Roiivard J 

48 

50 

11 

741.947360 

741.917490 

Biot, Mathicu 

43 

46 

48 

7 41.73.5 m 

741,705180 

-hr>.0.302.32 

lourdcaux, . 

Biot, Mathieu 

44 

50 

26 

74I.G70048 

741.608720 

-f». 0 (i 1.328 

^igeac, . 

Biot, Mathieu 

44 

36 

t.5 

741.654181 

741.612280 

+(V4190l 

Formemtera, . 

Bint, .\ ragOfCh.'iix 

38 

59 

3(i 

741.243950 

741.252000 

—().)t080.30 


The progre.ssion of the deviations contained in the 
lost colimni of thi<< table shows, in pioceeding from 
the north to tlie south, a pre^essive decrease of 
gravity, greator in a slight degree than the elliptical 
figure requires j « result which had already been re¬ 
marked in regard to 8 eotland and Knglaml by Captain 
Kater. It may he observed here, that the absolute va¬ 
lue of this variation for A'nst, Leith, and Dunkirk, 
agrees exactly with tluix which Captain Kater has 
found, or what could be deduced from his experiments. 
But the same effect is obser ved to Coutimic through¬ 
out France, being most sensible at the station of 
Bourdeaux. It liecoiAerless even at Figeac, situat¬ 
ed more inland, and on a more solid base. It again 
becomes nothing at Forntentcra, where the deviation 

. , ... . . 8 «*»» 
of the formula comparetl with observation is - 

in a contrary direction, which would seem rather to 
indicate a slight local excess in the intensity of gra- 
/ 


vity. Tins singular anomaly, which is so stated, 
ill regard to the force of gravity, throughout the 
terrestrial arc which extends over all this part of 
FiUroiie. is, without doubt, owing to ppc-ulluritics in 
the geological constitution of the countries which 
are 81111.116 on it; and it appears by this example, 
how well tlie observations of the pendulum arc . 1 - 
dapted for pointing out the Irregularfties of this 
constitution. But, for this purpose, the observa¬ 
tions must possess so great a degree of exactness 
that the peculiar uncertainties to which they are 
liable may be, os wc may suppose they were in 
tliose which we have employed, much smaller than 
the variations of constitution which they are intend¬ 
ed to indicate. Here it may be remarked, that the 
part of France, where these variations are the most 
sensible, are precisely the same where there.were 
found, by Dclambrc’s observations, the greatest ano¬ 
malies in the lengths of the d^rees. 



I>(u 4 »lam. From the preceding formulae may be deduced 
—^ the viiriation in the diurnal rate whicn a Compound 

pendulum, of an invarjable form, mustpreecnt when 
carric<l to different latitudei. If we denote by 
N, N', the number of oacillations of this pendulum 
at two different stations, where the lengths of the 
simple beconds ])enduliftn arc X, X', we have shown 
X' N'* X' 

above that whence N'* 5 s-,N*. Now,calling 

I 4 , L' the latitudes of the two stations, the above for- 
mul<e give tile values of X and of X', as well as their 
relations; siibstituting, then, these values intlicpre- 

ceihng equation, we obtain ^ N*. 


\n cxprchsion by means of which we can calculate 
N'» w hen we know N. 

The total variation of gravityfrom the equator to the 
pole IS so iiKoiisiderable, that the difference betw een 
the ninnbei s N, N' is al wa> s very small conqiarcd with 
thesemimbers themselves. 'J hisdifferc.iice,tlicn, is the 
elciiient wliieli we must try to put in evidence in the 
formula-. Jlutnothingiseasier; for, ifwedenoteit by n, 
so tli.it N'ls represented by N-fn,tlic precedingeijua- 

tiou will become N*q-2aN-f-ii* 'N*. 

A+B sin-'L* 
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V be deduced ^^lience we deduce 

i * compound ^ . Bein(L'+L)Bin(L'—L)„, 

present when aBN+«*=-- . . .T. -^'N*, 

re denote by A+B sin L 

tins pendulum and resolving the value of N into a series, 

Thave SmiS * ( B sin (f/+L) sin (1/--L) 

e have shown a( A+B sin-'L) ” 

*. Now.calline i~B* gin*(L'+L)8in'(L'--L) „ 

V 8(A+lBsin^ LI* 


18S 

Pcnduhim. 


V 8(A+lBsin^ Lf N,..&c.^ 

But from the value of the oblatencss which we have 
adapted, we have seen that B is equal to A. O.Ofl59!J. 
Substituting this value in our senes, it becomes 

) 0.00.».S9.N. ain(L'+L) sin (L'—L ) -v 

2(1+0.00639 8in‘-’L ( 

i — 0.000029N. 8in»(L^+L) sin* (I/.--L) | 

' 8(l+O.OOSS9sin^L)‘ ■' *■ ’ 

The second term will be almost nlw.iys insensibh, 
and it will be quite needless to take 111 any of tin- 
following ones. 

To show the use of this formula, we shall apply it 
to the following observations, which belong to the 
most distant countries on the earth. 





» 

^ftniib til*. Ob- 
btntrs 

N.imcs of the Sla. 
turns. 

laMiKitudcs reckon¬ 
ed tram (jretnwich. 

Lsutudes. 



8()283.0 

8f'>401.2 

8639 t.i 

864.58.5 
86402.1 
89143 8 
89018 8 

89C!86.4 

86497.40 

86630.51 

86.562.64 

864.55.63 

Wi530.38 


I Fxccm of 
Observation. 


S3 11 
65 24 


119'96 —I "76 


64 70 
53 85 


99 43 
6l 10 

.31 82 
G2 46 


—.5 60 


—2 45 


—4 43 
—3 70 

+ 1 39 

+2 78 


74 73 73 93 +0 80 


The experiments of Captain Sabine were made 
with two pendulums appli^ to two different clocks, 
tile results of which have agreetl very well in their 
rclauons. We have only stated here the mean of 
these results. The observations of Maupertuia, Clair- 
ault, and Lcinoiinier, were made by a process of the 
snnic kind, but with a «ngie clock by Graham. In 
these two expeditions the observers produced artifi- 
eially at tJie second station the same temperature as 
at tlic first. In the operation by Campbell, the same 


pains were not taken; but in Bradley's oompntations, 
an allowance was made according to the indications 
of the thermometers.* Sfhe experiments of Ciqitiun 
Freycinet were made on d(^^ed pendulums, tin- 
rate of which, first determined by Arago, M.i- 
thieu, and himselii at the Boyal Observatory of Pa., 
ris, was compared in the voyage with well regulated 
dmnometers, making allowance, by calculation, lor 
the changes of temperature. 1 he snullness and the 
irregularity of the different is which are found be- 
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Peminlam. twccn the results oi' these different experimoits, and 
the numbers given by the formula, show that Ae lat¬ 
ter is Ae general expression of them, modified only by 
the accidental variations which may be occasioned in 
each place by small difierences of density in the 
neighbouring strita of tlie surface of the eartii. The 
formula bring grounded upon Ae oblateness 0.00326, 

nr its agreement with the facts pro\es that 

this value of the oldateness, if not rigorously exact, is 
at least a very near approximation, and is, liesides, 
common to the two heniis^ercs of tl^e glolie, since 
Ae observations of Captain Frcycinct in the south- 
eam hemisphere, at the Cape of Good Hope, aie as 
correctly represented by it as the observations maijc 
in the norUiem hemisphere. I’iils puts an end, 
Acn, to the notion entertained after the measuri'- 
ment of the cU-gree by Lacaille in this pju^ of the 
globe, that the southern hemisphere was mure oblate 
than the northern; a nation, however, already much 
weakened by Ac agreement of the oblatcncss ob- 
Mrved in tliis latter hemisphere with tliat which 
was deduced from Ae inequalities of the moon; 
suiee the motion of this satellite roust be influenced 
by the mean of Ae two elliptieities if they were 
Afferent; but it was nevertheless <»f consequence 
to .see Ais suspicion wholly extinguished, as it is now 
by Freycinet’s obsenations. 

The general experiments on the !engtl#of the 
lienduluiii which we have above described, iKing 
verified by tlic different observations by which we 
have eonijiared them, will serve to determine the 
mten.sity of gravity, whether absolute or relative, on 
any of Ae places of the {erres^rial globe. For, call¬ 
ing X the length of Ae simple jwndulum, which 
makes its oscillations in a second of time in a given 
place, and denoting by g Ac double of the space 
which gravity makes Iwcues describe in their fall in 
Ae same place, and during the same interval of a se¬ 
cond, the fundamental ibrroula of oscillations, infinite¬ 


ly small, gives consequently |r=:4r‘‘x,'3'bc- 


mg Ae ratio of Ae circumference to Ae diameter, 
dr 3.14159. But we have already given for any la¬ 
titude Ae value of X expressed m mijknietres and 
in English inches, taking for the unity of time either 
Ae decimal or Ae sexagesimal second. Multiplying 
Aese expressions by Ae square of tr, ige Aall have 
Ae value of ^ tor the same latitude, and Ae same 
kmd of unity of time which may be chosen. 

It may be objected, that we have not nude use of 
Ae lengtlis of Ae simple pendulum observed under 
Ae equator by Bouguer, and detailed in Ida work on 
Ae figure of Ac earA. The reason is, that, notwiA- 
standing of Ae ability of Bouraer, as a p^egopher 
Md an observer, and theidfinito pains whuA he took 
in his measurementa the pendulum, it iqipears to 


us, on account jof Ae nature of tlie processes he made Ftodulum. 
use of, Aat Aey are too inexact to be employed wiA 
advantage. The metliod of Bougner consisted in 
forming a soit of simple pendulum, with a very 
sniidl weight suspended to a stem, the other extre¬ 
mity of whieli was attached to a pineer fixed into a 
solid wall. He made this little pendulum always of 
the wime length, hj comparing it with an iron rule 
which served him for a stamlard; after which he 
determined Ae value of its oscillations by comparing 
its rale with that of a clock regulated by the hea¬ 
vens. But M. La Place has justly remarked, that 
tlie bending of the stem at the point of suspension, 
where it is inserted into the pineer, must protliia- 
the same effect on the oscillations os a eontiaction iii 
Ae wire; so Aat tlie length, measured in a state of 
repo«e, must be too great, and would appAir to give 
the pendulum too long. 'I his efibet, indeed, must 
have bc'cn prodneid on all the lengUis given by 
iioiiguer, since they weie all observed in the iwime 
iiumner. From that it w’ould seem tliiit these obser¬ 
vations might 1 1 least be employed in eoiriparison 
with each other, and in that ease, give exact ratio-. 

But the pioeess by which Bongiier j’idgetl of the 
length of ins little pendulum, and eoiiipared it w ith 
his staniLird rule, appears to iisliut accurate eru'iigh 
for giv ing a siiflieieiit certainty in his results. For it 
consisted in laying this rule close to the ]ieii(hi]iiui. 
placing its upi>er end in contact with the point, .irid 
judgiiigof it., equality hj'theeye, in comparing it w ilh 
the peiidulinn at its lowxr extremity. But no oiii. 
by such an operation, can answer for on exactness 
greater than of a line. Now of a line Iwiiie 
equal to t*,, of a railliiiietre, such an error, w ith tin 
methods now actually employed, would be account¬ 
ed gross, and such indeed a.s, with Ae least attention, 
it is quite impossible to commit Tliese results can¬ 
not Aen be conqKired w lA the observations w hich 
are made now ; and, unfortunately, th^jgjtivMMHniirk 

S plies wiA equal justice to Ae meaiurements of the 
solute lengths of the {tcndulunwmch were made 
about A<‘ same period, as well in Frank as in varioua 
other parts of the globe. Wc thinA it extremely 
probable, that to the want of exactnesl in the mo- 
Acxls employed at that time may be a.scnbcd, atlcsist 
in a great measure, Ac strange anomalies observed by 
Grischow in the lengths of the pendulum, in tiu- 
^ neighbourhood of Petersburgh, between stations - 
' very little distant from each other; anomalies) <«> 
much more justly suspected, since Ae Afferent in- 
stniments employed by Grischow to establish them 
arc for from agreeing with each other. Nevertheless, 
for removing entirely ail suspicion with regard to a 
point so impqrtant, it would be a useful undertaking 
to repeat these experiments in the some places where 
Grischow’s observations were made; employing tor 
this purpose our present much more accurate me¬ 
thods. (z. X.) 
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Fetthibiie. PENITENTIARIESt See PrAon Discir- 

LINK. 

Situation, PERTHSHIRE, a county in Scotland, baviog the 

Dimlona Inverness and Abecdeen on the north; An¬ 

gus or Forfar, Fife, and Kinross, on the east; Clack¬ 
mannan and Stirling on the south; and Dunbarton 
and Argyie on the west; conutins, according to the 
latest authorities, s€38 square miles, of which SO 
arc occupied by lakes; or, in all, 1,688,320 English 
acres; being, next to Inverness-shire, the largest 
county on the mainland of Scotland. It is situated 
between 56° 7' and 56° 35' north latitude, and be¬ 
tween 3° 6' and 4° 47' west longitude, from Green¬ 
wich. Its greatest extent, from east to west, is 
about 77 miles, and from north to south 68. It was 
iiciently, and is still, popularly divided into eight 
istncta: Athol! on the north, Stormont on the 
north-east, Perth Proper and Gowrie on thebeast, 
Stratheam on the south, Montekb on the souUi- 
wesr, lireadolbane So tiie west, and Rannoch on the 
north-west. It is under the jurisdiction of one she- 
riff, who has substitutes in the towns of Perth and 
Dunblane, and is divided into seventy-nine parishes. 

arface. In a generid view, this extensive county may be 
divided^ into Highlands and Lowlands; the former 
occupying a iqiace so much greater than the latter, 
that not quite so much as a tliird part of the whole 
is ^for cultivation. This last portion is chiefly, 
tliou^ not without considerable exceptions, situated 
on ihJeabtcta and southern extremities, which con¬ 
tain same of the richest tracts in Britain ; and in Che 
grc^plain of Strathmore which has the Grampians 
or^e north-west, and the Ochils and Sidlaw Hilts 
on\i]c cast; varying in breadth from ten to &freen. 
md'A, and extending through this and the conti¬ 
guous counties, from sea to sea, a distance of 100 
miles. To the west, where the Grampians, at drat 
rising gently, rear their rocky or heath-covered sum¬ 
mits to the height of 4000 feet, and for almostlthc 
whole breadth of the coun^, the high grounds are 
penetrated by straths and glens, some of them of 
considerable extent, each traversed by its own moun¬ 
tain streams, and diversified by numerous lakes, many 
of which, having their wild and lofty banks Covered 
with natural wood, present scenes singularly roman¬ 
tic and beautiful. At least seven of these mountains 
are upwards of 3000 feet high: the three highest 
being Benlawers, on the west side of Loch Tay; 
Bcnmorc, south-west; and Schehallion, north-east: 
the latter noted as the station chosen by Dr Mas- 
kelync, Astronomer Royal, to make observations 
on the attraction of mountains. The most consi¬ 
derable lakes are—Loch Tay, almost in the centre 
of the Highland district, about fifteen miles long, 
and one broad, with a depth varying from fifteen to 
one hundred'fathoms’; Loch Ericht, on the north¬ 
west, extending into Inverness-shire, still lon^, but 
not so broad; Loch Rannoch, south-east of the for¬ 
mer, twelve miles long; Loch Earn, south fW>m Loch 
Tay; and Lochs Vennaebar, Achray, and Katrine, 
on the south-west: the last of wfiich, with tb^ wild 
mountain scenery around it, called the TroSachs, 
has acquired deserved celebrity, from Sir Walter 
Scott’s Lady of the Lake. Most of the streams 
either have their source in these lochs, or receive, 
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as they flow through them, a great aceeuion to th^r PotilMiura. • 
waters. The rivers are the Tey, the Forth, the^^v***' 
Earn, the Tcath, and the Isia; cf which the two 
first are by far the most consi^rahle, though the 
Forth does not attain its full size t3I it has left this 
c»un^> The Tay, the largest river in Scotland, and 
the JE^n, belong exchisively to Perthshire. The 
Tey, under tlio name of the Dochart, has its source 
on the western confines, and soon after entcriim 
Loch Dochort, fiuws from thence north-east till K 
falls into Loch Tay. After leaving Loch 'I'ay, from 
which it now takes iu name, it pursues first a north¬ 
easterly and then a southerly course towards Oun- 
keld, from which it proceeds eastward, and then 
south, through a very rich country, till it falls into 
the Frith of that name, a htde below the town of 
Perth; having been joined by the Almond and many 
other streams in its course, which, with all its wind¬ 
ings, is not less than ninety miles. The salmon 
fishery on this river yields a rent of about L. 7000 
o-year. South of Loch Tay is Loch Earn, where 
the river of that name has its source, and which, 
flowing east and south, through Stratheam and by 
the town of Crieff, after a course of twenu-four 
miles, foils into the Frith of Tay at Rbind. On the 
banks of this river, near its confluence with the Tay, 
is .the village of Pitcaithly, long celebrated for its 
mineral springs, which have lately found a rival at 
Dunblane, ou the southern side of the county. 

The climate of this extensive district, so different ('Inmtie. 
in elevation and exposure, varies considerably. In 
the ceMral parts, the winters are stormy and very se¬ 
vere, the snow lying long, attended with keen frost; 
and on the banks df the rivers in this quarter, bow- 
frosts arc frequent in summer, and very iniurious to 
the crops. On the cast, the climate is mild and sa¬ 
lubrious. At Longforgan, in the Carsc of Gowrie, 
on the bankt of the Frith of Tay, the thermometer, 
on an average of twelve years, stood at 50°, and the 
mean annual quantity of rain was 24.406 inches; 
and at Belmont, in Strathmore, for a period of ten 
years, the average height of the thermometer was 
46..3,';, and the yearly quantity of rain duringithirty 
years’ observation 30.40 inches. 

Pertlibhijra, as for as yet known, does no’t abound Mmcnli. 
in useful d^erals. There is no coal but at Cul- 
ross, on a small detached tract lying on the Forth, 
south-east from Ihe rest of the county; and, for want 
of coal, limestone, which is found in many parts, is 
of little value, though it is sometimes imperfertiy 
calcined by means of peat. Some years ago, a ma¬ 
chine was erected for pounding limestone, with the 
view of employing it in that state as a manure; but 
ihe experiment was not persisted in. In the higlier 

{ ^rounus, the prevailing rock is granite, and in the 
ower sandstone. Slates arc found in many parts of 
the Highlands, but none in the low country. Cop¬ 
per, lead, and ironstone, occur in some parts; and 
mines of the two former were once worked, but are 
now abandoned. Shell marl, which has been long 
used as a manure, abounds in Stormont and Strath¬ 
eam, on the east side of the county. 

On so great a variety of surfoce, every description soit- 
of sofl occurs that is found in Scotland. That which 
distinguishes tiiis district, though it is not peculiar to 
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Pitthihire. it, ig the alluTwl soil on the banke of the riTen, vhich 
ig of considerable extent, and in many parts of the 
richest quality. The Carse of Cowrie, in particular, a 
tract of about 18,000 acres, Iving along the north and 
north’West banks of the Frith of Tay, has been long 
celebrated for its fertility. Here there are upjrnrdS 
of twenty orchards, of all siaes, from one to twen^> 
four acres each. Perthriiire has al! the kinds of 
game common in other parts of the Highlands of 
Scotland, with red and fallow deer, and roes, rabbits, 
pigeons, and poultry. 

Kitatoc imd The territory of Perthshire was divided, in 1811,- 
into 755 estates, of which G21 were under L. 500 
Scots of valuation, and 95 above L. 2000; the va« 
luation of the whole being L.SS9,892, 6t. 9d. Scots, 
the highest of any of the Scottish counties except* 
ing Filneshire. The real rent, as returned under uie 
Property-Tax Act in 1811, was, for tho lands, 
L.460,738, ISs. lid. Sterling, and for the houses, 
L. 36,697, 198. 76. This land-rent, which is more 
than that of any of the other counties by almost one- 
third, is equal to about a tenth part of the rent of all 
Scotland; yet it is only at the rate of about 58. 6d. 
the English acre. In the same year, the number of 
freeholders entitled to vote in the election of a 
member for the county was 178. There are more 
oak-woods, and these of a greater value, here Aan in 
all the rest of Scotland, and very extensive planta¬ 
tions of all sorts of trees, particularly larch, have 
been made within the last 50 years; of which, those 
of the Duke of Atholl are of great extent, and now 
of immense value. The county is much ornamented 
by the numerous seats of the proprietors, of whom 
IS or 13 arc noblemen. Among these are Bhur 
Castle and Dunkeld House^—Duke of Atholl; Tay- 
mouth»-EarI of Breadalbane; Scone—Earl of Mans¬ 
field ; Dupplin Castle—Earl of Kinnoul; and Du- 

> nira—Lora Melville. 

Tvins. The general size of the farms in the Lowlands is 
from loo to 300 acres. In the Highlands, the same 
system prevails that we have adverted to in describ¬ 
ing the other Highland counties of Scotland; though 
here, as elsewhere, it is slowly giving way to one 
better adapted to the present times. In the crops, 
live stock, and general management of farms, we 
find nothing peculiar, except, perhaps, that flax 
is cultivated to a greater extent than in the southern 
counties of Scotland. On the Carse of Gowrie, the 
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highest rentSed land of the same extent in Britain, Pothshiie. 
if we except the immedUtte neighbourhood of a few ■ ' 

great towns, the order of cropping, after a plain fal¬ 
low is—^wheat, beans, and pease, barley with seeds, 
hay, and oats; and under this course, some of the 
. best land yielded, so far back as 1795, a money-rent 
of 3ts. with ftiree bushels of wheat, and about four 
and a half bushels of barley—altogether, at the prices 
during the late war, equal to four guinois the Scots 
acre. 

This eoun^ baa only two royal burghs, Perdi the Town,, 
county town, and Culross. Perth is a place of great 
antiqui^, formerly the usual residence of the ^ot- 
tirii sovereuns, who were crowned at Scone in its 
vicinity, and the seat of parliaments and courts 
of justice. Some of the most important events in 
Scottish history, both of a religious and military de- 
scriAion, occurred here. (See the article Pxbth 
in toe Enct/clapadia.) It is no w a well built thriv¬ 
ing town, containing (in 1811) lobut 17,000 inhabit¬ 
ants. About 70 other towns and villages arc scat¬ 
tered over ftie coun^, the most considerwle of which 
have been already cfracribed in the Encydopadia. 

The manufactures of Pertiishire are (men, cotton, Msnutac. 
leaUier, paper, and a variety of minor articles. It tum unii 
has 'extensive bieochfields, printfields, and cotton- Commerce, 
mills, with mills for extracting oil ftom the seeds of 
flax and rape, and for the spinning of flax and wool. 

Its exports are corn, linen and linen-yam, cottons, 
boots and shoes, sidmon, with coals from the ports 
of Kincardine and Culross on the Frith of rorth; 
and it imports some of the materials of its maVufac- 
tures, lime in great quantities, and articles req •‘'r- 
ed for domestic consumption. In 1806, there be¬ 
longed to the port of Perth 35 vessels, of 2635 tons 
in ml, with 153 seamen. 

The county of Perth sends one member to Par- BqjrpKnu. 
liament; mid the towns of Perth and Culross have a non. 
share in the election of other two for the burghs; 

Perth being classed with St Andrews, Cupar Fife, 

Dundee, and Forfar; and Culross with Stirling, 
Dunfermline, Inverkeithing, and Queensferry. 

The population, according to the census of I801 
and 1811, is exhibited in the following abstract. 

Sec the general works quoted under the former 
Scottish counties, and Kobertson’a General View of 
the Agriculture of Perthshire. 

(A.) 


1800. 


1 HOUSES. 

1 PEBSONS. 

1 OCCUPATIONS. 


1 

By how 

TOMtlf 

Fatniitet 

occu¬ 

pied. 

. ^ 

b 

Main 

Female*. 

Penont 
chiefly em¬ 
ployed in 
Agncid- 
tiue. 

Perami 
chiefly em¬ 
ployed la 
■lWe,Ma- 
nufactuies, 
01 llandi- 
eiaft. 

All other 
Pertom not 
eompiiied 
In the two 
preceding 
cliMOis 

Total of 
PetiMis. 

23,S8S 

00 

952 

58,808 

67,558 

24,404 

22,773 

76.885 

126,366 


11 




PER 


PER 



PERU. 


• 

'PHE name of this countiy hat been to long aasociaU 
ed, in the minds of ^ropeans, with the idea of pxodU 
gious wealth, that it flb created an interest very rar be* 
yond its real importance, either at a colony of Spadn, 
or at the future theatre of a great independent 
state. 

The early history of the conquest of Pern by 
Pizzaro and his associates, the vast plunder whidn 
was shared amongst them, the dissensions which pre¬ 
vailed after the extirpation of the family of the former 
sovi>mign8, and the ultimate tranquillity into which 
the cuwitry settled underthe colonial administration of 
Spain^ave been fully narrated in the Enc^dopo’dia," 
and tifere only remains in this Suppkmcnt the doty of 
comimnicating sudi statements of the more recent 
apd^tual state of Peru, as shall bring down to the 
pr^nt period the account given of it in that work; 
' and so correct those errors which a paucity of mate* 
rlM,Ja general circulation, were likely to produce. 
Boundanet When Peru was first reduced to the obedience of th'e 

inOjhxient CrownofSpUD,it was the largest of any of the govern¬ 
ments founded in America. It has since been reduced, 
at two periods, in order to give such extension to other 
provinces, as should entitle them to the rank of vice- 
royalties. In the year 1718, the province, or, as it 
is sometimes called, the kingdom of Quito, was sepa* 
rated from Peru, and addra to Uie government of 
New Granada. In the year 1778, iraen the Court 
of Madrid had resolved on erecting the province of 
Buenos Ayres into a viceroyalt^, the provmcb of 
Potosi, the district surrounding it, the cities of La 
Paz, La Plata, and the fertile district of Cochabamba, 
were separated fiom Peru, to form a part of the 
newly extended government. As, during die civil 
wars, wbidi have raged from 1810 to the present 
time, those provinces have been wrested firom the 
dominion of Spain, they are likely, in ftiture, to ap¬ 
pertain to that division of Soudi America which 
will be included in the territories of Buenos Ayres 
or La Plata, rather than to that which will include 
either Peru or Chili. 

The present boundary of Peru to the north is the 
small river Tumbez, in latitude S** 26' south, and lon¬ 
gitude 80° 6' west from Gruenwicb; which river di> 
vides it from New Granada. To the south the bound¬ 
ary is the chain of mountains of Vilca-Note, whirii 
terminates at the river Loa In latitude 15°. The 
extent of the coast of Peru is thm about 700 geogra¬ 
phical miles, but as the sbuosiUes of tbe riwre are 


considerable, the whole frontage to the ocean is up¬ 
wards of 1000 miles. Hie eastern boundaries of 
Peru are not clearly defined. They extend to the 
vast plains cimmed by Portugal, as a part of Brazil, 
denominated the Pampat dn Sacratnetilo, and far¬ 
ther north to Colonna, or the Land of the Mimions, 
inhabited by unreclaimed Indian tribes. The me¬ 
dium breadth is about 80 leagues, according to 
Humboldt, who estimates the whole area of Peru to 
be 30,000 square leagues. 

'The lands of Peru mav be divided into three pint Du. 
classes, according to their height above tbe sea. A tnrt 
narrow strip of sandy phm bounds the whole western 
coast, with intervau of many leagues between the 
difierent towns and cities, in which neither bhabit- 
ant nor atgjr traces of vegetation are visible. It is 
only where the torrents from the high lands fonn 
rivers, which are few in number, and of short course, 
that any agricultural productions are raised. Under 
this sandy soil, however, springs are in general to be 
found, whilst the surfiice is most stron^y impreg¬ 
nated with nitre. As far as the cultivation of this 
district extends, it is powerfully aided by a species 
of manure which is peculiar to the coast of Pt.ru, 
whose fertile qualiUes seem to be derived from the 
singular circumstance of no rain falling there. On 
the islands, which are the resting-places of millions 
of aquatic birds, their dung has accumulated in the 
course of ages, so as to form hills of more than IClb 
feet in height, dose to the shore ; firom whence it is 
conveyed by small vessels to the paits of the main¬ 
land where cultivation is practised. The dung thus 
collected, not having its saiu washed by rain, and 
being but slightly ameted by the rays of the sun, 
has r^ned, as appeared by the analysis of .Sir 
I^mphrey Davy, a greater portion of ammonia than 
any substance that has been apfl&ed to tbe purposes 
of manurii^ land. The quantity that is administer¬ 
ed by the ^ruvians^ is minutely small, and unless di- 
luteu, never suffered to come in contact with the 
roots of the plants which are designed to be raised 
Its fructifying powers, as described by those who 
have witnessM its effects, espMially when applied to 
die diluent species of capstcunu, which form the 
chief food of the more numerous classes, exceed 
every thing that has been related of any other stitnu- 
lant. 

On the track of land we are describing, varying- 
in breadth from six tp about twenty leagues, little or 
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Peru, no rain ever falls, and rhunder and lightning arc un< 
known. The lofty mountains to the eastward inter¬ 
cept the clouds from the Atlantic Ocean, and the 
constant winds from the south drive the clouds that 
collect in tlie Antarctic Circle beyond the limits of 
Peru before they discharge their waters. Althpugh 
no rain falls in this district, commonly distinguisbed 
as *' Lower Peru,’* Uie dew that descends during the 
night is very heavy, and uniform. The constant 
evaporation ^at is thus going on produces a haziness 
in the atmosphere, and the sun seldom aj^ars with 
that brilliancy which it displays in tbo higher le* 
vcis. The heat is seldom so intense as to prevent 
the labourers from working in the open air, and the 
thermometer rarely rises to above 7.0 degrees. The 
medium height through the year, in which there is 
little variation, is about 64". 

In this district are produced most of the tropical 
plants. The plantain, banana, pine-apple, sugar¬ 
cane, vine, cocoa, olive, cuifee, and cotton, as well as 
the most delicious fruits, some, such as the chiremoya 
and the frutilla, peculiar to the country, arrive at 
great perfection. 

Second Die- '{'he next division of Peru consists of that range 
of the Andes nearest to the Pacific Ocean, commen- 
cing generally with hills of moderate elevation, but 
in seme parts with bold projecting and abrupt pre¬ 
cipices. The sides of these hills are covered with 
forests, rendered almost impenetrable by the nume¬ 
rous parasitical plants which twine round the lolly 
trees; and whilst, by their verdure, they give beauty 
to the scenery, prevent the access of visitants until a 
path is cut by severe labour. These foAsts afford 
acacias, mangle trees, arbofescent brooms, and ferns; 
aloes and other succulent plants; cedars, cotton, 
or Cuba trees of gigantic magnitude, many kinds 
of ebony, and other useful woods, .many species of 
palms, and the maria, a tree of enormous size, used 
in ship-building. The valleys between these hills 
afford most of the trees which are natives of the tro¬ 
pics : few of them are well calculated for the pur¬ 
poses of building. 

The district called Higher Peru, commencing at 
the termination of the sands on the shore, continues 
ialbreasing gradually in height towards tlic eastward, 
till the ridge of the Andes or the Cordilleras is at¬ 
tained. 

The line of perpetual snow is about 14,000 feet 
above the level of the sea, and from that lino up¬ 
wards vegetation necessarily ceases; below it the 
plants, by regular gradations, display the nature of 
tlic climate, and its adaptation to the various families 
of vegetables; andfiin different parts, exhibit every 
species of production which can bo found from the 
dwarf plants of Lapland, to the odoriferous spices 
of Sumatra. ' . 

This portion of Peru contains the source of those 
vast rivers which traverse the whole continent of 
South America. Their streams, for the most part, 
run to the .Atlantic Ocean. The few that run to 
the Pacific are of short course, and do not yield co¬ 
pious supplies. It has been said, with what degree 
of accuracy it would be difficult to determine, that 
the river Thames conveys to the sea a greater sup. 
ply of water than ui emptied into the Pacific by mi 
the rivers of Peru. The rivers, on the other hand, 
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which empty themselves iitto the Atlantic, ate the Pent, 
greatest on uie face of the globe. The Magdalena, wv-. 
the Meta, the Orinoco, and the Amazons, commence 
in this portion of the Andes, take varying and most 
tortuous courses in descending from the heights, and, 
having collected in their progress augmented sup¬ 
plies, at length reach the vast plains through which 
they flow to the Carribean Sea and the Atlantic 
Ocean. 

Though many of the plains in this mountainous 
district possess most fertile soils, and climates admir¬ 
ably adapted to raise food for man; yet, from the 
difficulty of access to them, and the consequent ex¬ 
pence of conveyance, they are merely rviltivatcd to 
a sufficient extent to provide food for the inhabitants 
of their immediate vicinity. Although Lower Peru 
is nearly destitute of wheat, and deficient in other 
grain, instead of drawing the supply it needs fiom 
the more temperate regions of Um vice-royalty, it ii; 
chiefiy fed with corn sent by scorom Chili. 

This mountainous district is the chief seat of the 
mineral wealth of Peru. The mines are, for the 
most part, situated at great elevations, .tnd conse¬ 
quently in a climate so severely cold, a*, to be unfa¬ 
vourable both to the health of the labourers, and to 
the raising food for their subsistence, llic most 
abundant silver mines, tlio<e of Pasco and Ilunnca- 
velica, arc between 13,000 and 14,000 feet roovc 
the level of the sea. /f 

The third district of Peru commences on the east- Third i «• 
em summit of the Andes, and proceeds castw.itd til|tnct. 
it reaches the territories of Poilugal, towards\their 
northern part; and the provinces of La Plata,'tr 
Buenos Ayres, towards the south. 'J'lic desr'Jnt 
from the Andes, on the eastern, is much more al/ 4ipt 
than on their western side They tcrintnatc in Vast 
plains called sometimes Pampus dd Saci nmnito, or 
more usually, collectively, Co/ontia, or the f.and «>f 
the MUiions. The Jesuits succeeded in collecting in 
villages many of the rude inhabitants ofthiscountiy; 
and, according to the relation of one of that body. 

Father Girval, the tribes arc numerous, small, and 
scattered; with os many vaiious languages as tubes, 
and differing much from each other in the digiec of 
civilization to which they had attained. Ihese Pam¬ 
pas are represented as being covered with trees and 
verdure, and yielding balsams, oils, gums, rcsinc, 
cinnamon, cocoa, cascorilla, and many valuable drugs, 
spices, and other rare productions. The trees are 
lofty, and foritai impenetrable forests, in which wan¬ 
der all the animals peculiar to the torrid climate of 
America. The heat is excessive, and accompanied 
with such humid fogs, as to be a most miserable re¬ 
sidence for these missionaries, whose zeal for the 
conversion of the natives led them to penetrate into 
such wilds. 

Amidst the various circumstances which distin¬ 
guish Peru, there are some, of the most calamitou'i 
and terrific nature, of which all parts partake, and 
in a long series of years in almost equal dcgrec.s. 

The whole country is subject to the most violent con¬ 
vulsions of nature. Earthquakes arc frequently felt 
in every part; and arc sometimes accompanied with 
most extensive and fatal effects. The lofty chain of 
the Andes is a collection of volcanos, some in con¬ 
stant activity, others occasionally ejecting inflammu- 



PERU. 141 

Pm. ble tubatancet; while there are nanj whose fires, io census, conuins a view of the population of Peru, P*"*’ 

the lapse of ages', seem to have been burnt out. and of the classes into which it is divided; exhibit- ‘ ' 

Population. annexed Tablc, tdken from an ecclesiastical 'ing also the proportions of the sexes. 
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,Thi<. tabic is confirmed by one returned to the 
Viceroy in 1803 ; as the difference docs not amount 
to ^^re than 8.50 souls. Although the number of 
Spaniards is stated at 136,011, nearly one-eighth 
of tlicy whole population ; it must be consider¬ 
ed, thx in thii) number is included tlioiii! who, after 
five nuxturcs with the white race, acquire the pri- 
vilpg.% of whites, though their complexions are as. 
dar. 1 . as those of tli« Indians or Negroes. Of those 
■\denDmiiiat«.d Spaniards, it is not estimated, that onc- 
tci.uLa^e natives of Europe. Tlie great mass of the 
population consists of the original Peruvians, usually 
called Indians by the Spaniaitls ; and of the descen¬ 
dants of their females by white fathers, called Mus- 
tees. The former of these, for the most part, live 
in towns or villages by themseives, or when they are 
established in the larger* places, have separate quar¬ 
ters assigned to tliem. They have magistrates, and 
usually clergy of their own race. They are not sub¬ 
ject to the Inquisition, pay none of the taxes to 
which the other inhabitants arc liable, nor have any 
duties imposed on them, except that of furnishing a 
certain number oi labourers for the mines; for which 
they are so well paid, that the employment is rather 
au object of desire than aversion; and those who arc 
ouco destined to it, most commonly become constant 
miners. 'I'iipy pay, indeed, a small capitation tux, 
whieli exempts them from all otlicr imposts, and is 
consideied rather as a mark of distinction betwixt 
those settled among the Spaniaids, and those unre¬ 
claimed tribis who uru denominated Indios infideles. 
'llie aveiagc net amount of the Indian tribute is 
about 520,000 dollars, a little more than L.100,000 
annually. 

The Pcruvi.'tns seem to have degenerated since 
their subjection. They appear timid, dispirited, and 
melancholy in their temperament, but severe and ri. 
gid in the exercise of tiieir authority; wonderfulljr 
indifferent to the general concerns of life, and nei¬ 
ther anxious nor careful to avoid death. They stand 


in awe of their white masters, but secretly dislike and 
shun their society. They are reputed to be of a 
distrustful disposition, and though robust, and ca¬ 
pable of enduring great fatigue, excessively indo¬ 
lent. Their habitations are miser^le hovels, des¬ 
titute of every convenience and accommodation, and 
disgustingly filthy. Their dress is poor and mean; 
, their food coarse and scanty; and their greatest gra¬ 
tification seems to be an excessive indulgence in ihc 
use of spirituous liquors. They observe witl^ doci¬ 
lity the external rites and ceiemoniea of the Catholic 
worship, though it is said they indulge in secret an 
attachment to the ancient superstitions of their na¬ 
tion. 

The language of Peru is still retained by this tho 
greater portion of the inhabitants, who discovti so 
strong an avei-sion to that of their conquerors, that 
tho clergy and the other Spaniards settled among 
them Iparn and commonly use their dialect, with the 
addition of such Castillian it ords as signify things not 
known in Peru at tlic period of the conquest. Thu lan¬ 
guage, called the Quichan, or language of the Incas, 
is said to be harmonious, and its grammar as varie¬ 
gated and artificial as that of the Greek, though the 
sounds b, d, t, and r, arc not to lie found in it. 
A grammar of the tongue has been composed for 
the instruction of the clergy who are destined Ho 
labour in their conversion. 

'fbe numbers of the Peruvians had been gradually 
declining from the period of the conquest till within 
a few years. The introduction of the small-pox, and 
the free use of spirits', had a desolating effect; but it 
is said tliat their numbers have somewhat increased, 
especially since the practice of vaccination has been 
extended to the whole of them. 

The.agricultural productions of Peru are barely 
sufficient for the subsistence of its inhabitants. In the 
interior, corn is grown to feed the population; hut 
on the coast, the supply has been in a great nieaMiro 
drawn from Chili, Sugar, cocoa, coffee, rice, maize. 
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Peru, and the various fruits, suffice for the consumpUon; 
but there is no surplus, nor any stimulus to produce 
it, since in all the countries to which the Peruvians 
can have access the markets can be as well, if not 
better, supplied from their own soils. Nearly as 
much wine is produced as is needed, though some is 
imported from Chili. Oil, brandy, and rum, are 
made. The former is, however, generally lancid, 
Irom the olives being suffered to become too ripe 
before they are expressed. The spirituous liquors 
are strong, fiery, and impure, being distilled in the 
rudest manner. The various kinds of capsicums are 
culUvated with more attention and skill than any 
other plants; and, dressed in various ways with garlic, 
form tne most important article of food to die great* 
er portion of the inhabitants. The common beverage 
is nrom the leaf of a plant called matte, the tea of 
Paraguay, an infusion of which, as hot as it can be 
borne, is drank, or rather sucked through a pipe, by all 
classes of the inhabitants. As a substitute for drmk, 
the Indians make use of the leaf of a verjr pungent 
plant, cidled coca. A small portion of quicklime is 
wrapped up in it, and carried in die mouth. The 
pungent qualities of these two substances excite a 
most abundant flow of saliva, and serve to allay the 
thirst of those who travel over the mountains, or the 
vast plains of sand, where, for days in succession, no 
water can be obtained. The natives are so much at¬ 
tached to this mode of allaying thirst, and have such 
confidence in the general salubrious effect of the 
plant, that they will not commence the labours of 
mining till they are satisfied that their employers 
have in store a quantity sufficient for their use. 

The demand for animal food is but small, and 
hencejiut little attention has been paid to the breed¬ 
ing, and none to the fattening, of cattle. Neither 
cows nor sheep are numerous: what are found in the 
countrv are the progeny of diosc brought originally 
from Europe. In the mountainous districts, between 
Guamanga and Cuzo, both butter and cheese are 
made; but in the lower country, oil is the universal 
substitute for the former. Pigs are bred in great 
numbers in the more billy districts. The whole coast 
is well stored with fish of cverv kind. The natives 
of the Indian vdlages on the shore are very dexte¬ 
rous in catching them; and with the addition of 
capsicum and garlic, they form the chief part of their 
subsistence. 

Mmet aod The chief riches of Peru have been derived from its 

Aiineraii. mines, especially those of silver. Siifce the separation 
of Potosi end La Paz from this viceroyalty, the quan¬ 
tity they have yielded has been gradusiUy diminishing; 
and, especially since the year 1810, when the civil war 
with Buenos Ayres and Chili, on one ude, and with 
New Graaada on the other, commenced, the annual 
produce, both of gold and silver, has most rapidly 
declined. The mining in Peru has' been much in¬ 
jured by the competition of Mexico, where ci^ital is 
more abundant, where more skill in the operations of 
extracting and amalgamating is exercised, where 
provisions, and consequently labour, are chewier, and 
where the mines are rituated in a much more salu¬ 
brious climate than those of Peru. Another cause 
to which the declension of the silver mine8;may be 
attributed is the difficulty of procuring mercury; 
for, having within the viceroyalty, at Guancavelica, 


mines of that indispensable mineral, too much de- rtm. 
pendence haa betin placed oa their produce, whidiy 
found insufficient for the consumption. Whilst care 
bu been taken to supply Mexico with quicksilver 
from the mines of Spain and of Litria, the mother 
country has overlooked tboir more remote mining 
possessions on the shores of the Pacific Ocean. 

The quantity of gold produced in Peru arises 
partly from some mines in the province of Tarma, 
where it is found in veins of quartz traversing primi¬ 
tive rock, and partly from washings establimed on 
the bulks of (he rapid mountaia torrents. These 
last, like the washings in Brazil, have been found to 
yield less return for the labour employed on them 
than the common operations of husbandry, and 
have, in consequence, in many instances, been aban¬ 
doned. On an average of several years to the year 
1800, the produce of silver was 321,165 marks of 
Castile, each being nearly eight ounces, and of gold 
6793 marks. On the average from 1800 to 1810, 
the silver yielded was 444,229 marks, and the gold 
4255 marlu. Since that period, the decline is gene¬ 
rally amerted to be very great; and from 1810 to 
1820, the i^upply is estimated to fall short by more 
than one-half of the quantity yielded in the ten pre¬ 
ceding years. 

Cobalt, antimony, and especially rock salt, abound 
in Peru; but as they arc, except the latter, ^ Tefly 
found in the mountainous districts, the distan^, and 
the want of roads, render their convcyanccuoo ex 
pensive for diem to be advantageously canied to 
any market of consumption There are a fewL mines 
of copper and of lead, which, from the same Av> 9 ^s, 
are worked on a very contracted scale. / * 

The manufactures of Peru are inconsiderable and.Manuhc 
consist chiefly of those homely articles whicl. .c-iur« 
quired by the poorer classes of the community. On 
the high land, where warm clothing is necessary, 
the want is diicfiy supplied by a species of long- 
woolled baize, made from die fleeces of the aborigi¬ 
nal sheep, and in some instances from the wool of 
sheep of the European breed. In the valleys, and 
on the coast, where the beat forbids the use of wool* 
lens, cotton cloths are made; but of a ver^ inferior 
texture, from there having yet been no gins introduc¬ 
ed, which effectually clear the cotton wool from the 
seeds of the plant In dyeing the cloths, whether of 
woollen or cotton, the natives make use of plants 
that are scarcely known in Europe, or at least have 
not been applied to the same purpose. They have a 
root called reiibon, reseipblin^ madder, but with a 
smaller leaf, an infusion pf which ^es a good red. 

A plant called puquel, s kind of mmale southern¬ 
wood, with green checquered leaves, is used for dye- 
iiw yellow, as la also the stem for dyeing ^en, both 
of which are fast colpuif. A wild indigo yields 
them a blue dye, and the panque a good black. The 
dress of the natives is very simple; consisting of a 
square clodi, with a hole in the centre, through 
which the head is thrust, and which falls before and 
behind so as to defend whole* body. The bead 
is generally covered with a hat made of the straw of 
the maize, which is as large as, and serves the pur¬ 
pose of, an umbrella. 

The commerce of Ptf u, as may be seen by the 
small siurplus of its productions, is very inconsider- 
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Pen. able. With the province of Bue&oa Ayres a trade riei to their own hgbitadoha when not employed on 

was carried on ^ exchanging for the matte or tea the Ocean. ’"^V^ 

of Paraguay, coined dollars, some brandy, and a few A imedes of vessels, called by the same name, is 
of the coarse wooHens made in CusO. the same used tor longer voyages. These consist of an un« 
channel some few European goods arriveiiC as well as equal number of trees of li^t wood, merely Squared, 
thesmall number of neipodavea that were needed for and securely lashed togemer, but so loosely as to 
domestic servants, in iraich capacity they are chiefly admit the action of the waves between them, like 
employed. By sea, a trade was carried on with the Catamarans at Madras. The centre tree is 
Chili, which consisted in exchansing the wheat, longer than the others, and serves the purpose of a 
wine, and copper of that country, for sugar, coffee, prow. These vessels, some of which are more than 
cotton, ^and silver. A.vessel or two arrived from 100 feet in iepgth, have huts constructed upon them 
Manilla’ with the productions of the East Indies, for for the crew, and paas with security from the shores 
which silver only was.paid. The luxuries for the of Peru to the ports of Gc^aquil and Panama. The 
few of the richer class were drawn chiefly direct from defldenty of stores for naval equipment on the 
Spain, or by a contraband intercourse with English shores of the Padfic js auch, that substitutai are 
oj North American traders. The annual imports used, whidi alarm a Europeali sailor till ho be* 
from Spain, on an aveniM of years, amounted to comes familiar with foe smooth surface and uniform 
4,180,000doilani;of which about 1,950,000 consist* winds that prevail on that sea. InatOad of water 
ed of l^antsb, and^g,830,000 of foreign produc* casks, jars are fastened in the hold to contain that 
tions. The annual mcports from Peru, in the same necessary dement. The riggine is made of white ' 

period, consisted of money, silver, and gdd, rope, as foe only tar they have bums foe hew, and 
amounting to 4,962,700 dollars, and other commo* is only fit to be applied to foe bottoms or ships, 
dities amounting only to 786,800. The chief ex* Ttie sails are made of narrow strips of cotton doth, 

I iorts of goods were Peruvian bark and cocoa, the very domsfly fastened together. With such equip- 
^ alter of which had been previously imported from ment, however, they make secure voyMes; but not 
SMiyaquil. The Ships from Europe that have sailed with much celerity when proceeding to foe north, and 
to foe ports of Peru have found no productions with a most protracted delay when, on returning to 
ther^%which would pay ei^ return freight; and they foe eoufo, they are under the necesrity of tacking, 
have alpioat uniformly, after discharging fodr out* Although, in foe present nnsettled state of Peru, Bevenun 
ward ^rgoes, proceraed to the port of Guyaquil, the amount of its revenues, and the armed force ‘"o ^oieet. 
where return cargo of cocoa could be generally which it mdntained, become matten of but Hide 
« obtaii^d on such moderate terms as to pay a profit importance, yet it may be noticed, that, under the 
in 'Spain, where the demand for that commomty iS colonial government of Spain, the revenues of the 
ver jVextensive. crown amounted eommunibus annis to about 6,000,000 

4 THb Pacific Ocean is by no means fovourable to dollars, and the expenditure to about 8,200,000; 

cofannirce. On the whole extent of coast in Peru foe bajance was annually remitted to the parent 
there M no harbour except that of Callao, the port state. The armed force consisted of foe regulars, 
of Lima, which can be entered by a vessel of such a who were 2800, induding S80 cavalry and 40 artil- 
sizo as is fit for the navigation ftom Europe round lery. The disciplined militia were 8000 infantry. 

Cape Horn. As foe wind constandy blows from the 2280 cavalry, and 490 artillery. Besides these there 
southward, vaiying only as foe coast trends, where* were 85 regiments, known as provincial militia, 
ever there is a high projecting headland there Is amoundne to 21,700 men; but tmse had no arms, 
shelter, and sometimes good anchorage to foe north* were rardy mustered, and then exercised only with 
ward of it; as at Yio, Iqueque, and some other parts, sticks instead of musketo, and were of iitde use ex* 

On every part of the shore, foe uninterrupted swell cept as foe means of gratifying the vanity ot foe na* 
from the sea causes such a tremendous surf on foe lives by conferring on them die military tides of 
beach, that no communication can be had with foe cdonds, minors, captains, &c., as is said, to the 
shore, by any such boats as are carried by European great emolument of foe Viceroy and the dficers of 
ships. The natives have long ago contrived a means bis establishment. 

of passing this surf, on what m cwled a Balta, whose The intendancy of Lima is chiefly remarkable for intendancy 
buoyancy is such as to carry them over foe most containing vnthin its limiu foe capital of thffviqe*of l.imt. 
terrific breakers in perfect security. It is construct- royalty, ftom which it derives its name, and foe ex- 
ed of two skins of foe largest sized seals, which are ceilent port of Callao, foe chief mart for foe corn- 
inflated and lashed side by side. On a small plafi. uerce of Peru. The capital is situated in latitude 
form fixed on them, foe native site, with a pipe IS* 2' 26* south, and in longitude 77” T 15* west 
mnAn of the entrails of foe seal, communicating to ftom Greenwich. .The inhabitants amounted to 
each of the inflated aUns, with which be fills them about 54,000, of whom 19,000 are proprietors of 
by his breath, as frequently as foe eviqioration of foe estates or mines, clergy, lawyers, physicians, dvil 
wind makes it necessary. On these contrivances, and military officers, andvarious traders; foe remain- 
which resemble two enormous bladders, foe natives der are slaves, domestics, or labourers. The city is 
fear no waves or breakers, and frequently proceed surrounded with wails^ but they scarcely merit foe 
to such a distance as to lose s^^t of Umd. By foe name of fortifications. The buildings are spacious 
auistance of a paddle, and occasionally of asmdl but low, having but one story; they me built of 
sail, these vessels become perfoctW manageable at wooden frame work, inurlacea with canes, plastered 
sea, and fo^ have foe advanu^e oi being cisily car* over with clay, and painted to imitate stone. Him 
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J*iru. inoJe of building prevails, from tlso frequency of 
earthquakes, whose force, such sections are more 
capable of bearing than solid buildings of stono or 
brick. It is supplied with fresh water by a rapid 
stream that passes through it, which is received into 
reservoirs and fountains in various parts of thp dty. 
The Viceroy's palace, the cathedral, the town'house, 
and archiepiscopal palace, form a square, and ire said 
to be magnificent piles. Tn former times, the en> 
trance of a new Viceroy was celebrated by a display 
of ingdts of silver, with which one of the streets was 
completely paved; and tiio quantities of die pre¬ 
cious metais displayed in the churches, and in their 
religious processions, are said to have exceeded what 
was to be seen in any of the Catholic countries of 
Europe. The country immediately around the city, 
being well irrigated, is fraitfiil in tropical produc¬ 
tions; (he sea supplies abundance of fish, and, lu the 
elcvati'd mountains anproadi near to it, the varieties 
of climate which their dificrent elevations create, al¬ 
low of cultivating most of the plants of the temperate 
zone, and of prOdudog good meat and poultry. 

Lima is tho seat of the Royal Audtenciat or Chief 
Court of Justice. It is the see of an archbishop, 
w hose income was 80,000 dollars, and who has four 
bishojis under bis superintendenco within the vice- 
royalty, viz. Traxillo, Gumanga, Cuzco, and Are- 
quipa, and four others, within the limits of New Gra¬ 
nada, viz. Panama, Quito, Maynas, and Quenmu 

Callao, formerly called Beltavista, is the port of 
Lima, and, as has been before mentioned, tho only 
good harbour in Peru. It is defended from the 
winds, which blow always from the south, by tho 
Island of St Lawrence; to the north of which, in 
smooth water, is good anchorage, under the protec¬ 
tion of the guna of the strong forts. The depth of 
water is sufiustent for the largest slilps; the means of 
loading and dischaiging them are easy; and as the 
liver Rimac empties itself into the sea at thu place, 
the shipping easily obtain a supply of fresh water. 
As there is but little rise of tide, there aro no docks; 
and vessels that need repair con only be careened. 
It is in south latitude iS" 8' 42*, and west longitude 
from Greenwich 77“ 14'. 

The other towns are Guara, Chancay, Canete, 
Ica, Pisco, and Nasca, none of which, except Ica, 
contain nioic than 1500 inhabitants, of alt descrip¬ 
tions. There are few mines in the intendancy of 
Lima that arc worked; the chief is that of Concha- 
patu, in the mountains of Guarachiri, which yields 
some silver, and which would also, if the roads would 
allow of it, supply the capital with coals. Antimony 
and cobalt %re likewise to be found in tiio same dis¬ 
trict. 

The intendancy of Cuzco lies on both sides of the 
Andes, and partakes of that great variety of climates 
which is produced by the difierent elevatimis and 
aspects of that prodigious range of mountains. 
Though the cold is so intense os to forbid human 
residences on tho summite, or cordilleras, yet the 
chief places which are inhabited enjoy a mild and 
temperate climate. It is bounded on the north by 
the great river Apurimac, on the east by unreclaim¬ 
ed countries, on tne west by the provinces of Tarma, 
Guancavelica, and Gumanga, and on the south by 
Arequipa and the viceroyalty of La Plata. This u 


the chief seat df what manu&ctares of woollena and Pam. 
of leather exist in Peru; as both sheep and cows are 
here more iibundant than hs any other part of it. 

The district of Guanas is celemrated for breeding 
mules; of which animals more than 80,000 are an¬ 
nually sent to the towns on the coast. Tbc agri¬ 
cultural productions generally partake raUier of the 
character of those of the temperate than the torrid 
zone; wheat, barley, and other Eutopean grains, 
forming the chief articles of cultivation. There arc 
many silver mines, and some few washing places for 
gold. Tlie principal of the former are at Carahuasi, 
near the capital, in the district of Cotabamba, in 
Condonoma, Aymaraez, and especially in the pro¬ 
vince of Lampa. 

The chief city of the Intendancy, Cuzco, was tl)e jnttniUney 
seat of the Peruvian monarchy when visited first by of ru^Eio 
Europeans, and the situation of it, as well as its cli¬ 
mate, were well chosen. It is in south latitude IS" 

25', and west longitude 71*^ 15'. It is surrounded 
by the mountains of Sanca on its north and west 
sides, and has a beautiful plain to the south, through 
which the ‘river Guatanay, which passes the city, 
runs. On the mountain to the north of the city are 
the remains of the fortress of the Incas, intended to 
be rendered impregnable by the height of the weh', 
and the steepness of the pa^cs which it was d^' 
ed to defend. The inteinal works arc in rui^ but 
a great part of die wail is stiil standing, nmc oi 
the stones prepared for this work are of suclaa size, 
as to create wonder in what manner they couli have 
been moved by people so unacquainted with pm^iful 
machinery, as the Peruvians certainly were. Thm^h 
the palace of the Incas has been destroyed, yet a 
subterraneous passage, communicating between 
and the fortress, may still be traced. Cuzco is^tTlhis 
time a large city, containing 32,000 inhabitants, 
three-lburths of whom'are Indians, wiio ore industri¬ 
ously employed in the mimuractures of woollen baize, 
of cotton, and of leather. The number of Spanish 
families is small, and they have of late declined as 
compared with the Indians and Mustees. It ii^ the 
see of a bishop, whose revenues amounted to 20,000 
dollars, of a Royal Audiencia, a mint, a university, 
and of a college, specially appropriated for the edu¬ 
cation of the children of the Caziques. The cathe¬ 
dral IS a noble pile of building, of stone, and there 
are also six parish churches, nme convents, and four 
nunneries. The church belonging to the Dominican 
Convent stands on the identical sixit which was for¬ 
merly covered by the Temple of the Sun, and is 
built of the Stones which composed that edifice. 

The high altar fills the piece in which once was fix¬ 
ed the image of that luminary which was the object 
of worship to tiie idolatrous aborigines. The dwell¬ 
ings of private individuals are substantially built of 
stone, and if not furnished with much attention to 
comfort, are decorated in a costly manner. The 
other towns are very small, os most of tho inhabit- 
ania lead a rural life, occupied in cuIUvation and in 
breeding cattle. The diief of those towns are Aban- 
cay, UrcoB, Calca, Cotabambas, Tints, and Lampa, 
none of which contain so many as 1500 inhabitants. 

The difficulty of communication between these places 
u inch as to forbid mnbh intercoune. The rapid 
streams descending from thb^Andes have worn such 
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iVru. numerpui and tuds deep ravinee, aa are only to be 
'' crossed, with great risk, by bridges of rppcs; and 
frequently are passed by au^nding the travellers in 
large baskets from cables stretched across Bssures, 
along which they descend from the higher to the 
lower banks of the tremendous precipices, 
fntendsnc]' Arequipu is an intendancy stretching along the 


g eater part of the district has all tite predominant 
Btures of the Arabian*de6ert. From Tumbez, the' 
boundary, to tbe capital of its department, Piura,a dis¬ 
tance of more than SOO miles, mero is hut one small 
Indian village. No water is to be found in any 
other place, spd jhat indispentable article mutt Im 
coovcyed in skins, on mules, for the use of travellers. 


Peru. 


. '*^">P^|,orger8 of the Pacific, but extending sufficiently' in- In diis sandy desert, tbe roost experienced guides 


wards to contain a large mountainous district within 
its limits. Its aoutliern boundary is the inhospitable 
desert of Atacama, the passage over which to Chili 
has proved fatal to many travellers. Few of tlie pro¬ 
vinces of South America contain within them a great¬ 
er ^ortfoD of vegetable and mineral wealth than Are- 
qtiipa. Its plantations yield maize, sugar, and coffiee. 
The vineyards are extensivo, especially those of Mo- 
quehua, which produce a delicious red wine, and the 
brandy distilled in this district supplies an extensive 
circle of the mountabous countries. The most ce¬ 
lebrated of the silver mines arc situated on the south¬ 
ern part of this intendancy: those of Huantajaya, 
near the small port of Yquicjue, are surrounded with 
vast beds of rock salt, in a district totally destitute 
of water, and where provisions are scarce, but as the 
silver is found in native masses, it has produced 
dually about 100,000 marks annually. The district 
(^Caylloma contains several mines of silver, but they 
are'.vcry imperfectly worked. They are in a very 
high elevation, and consequently in a climate most 
intent jiy cold. The surrounding country produces 
but tew means of subsisting the labourers; and 
. thoui,h there is an office for distributing quicksilver 
tc' Jie miners, the situation has nroveu an impedi- 
. me^t to successful operations, and the ex[ience has 
.cqu'.Ili^, and, in some instances, exceeded the 
atuauMlTof the metal that has been produced. 

In Condesuyos are mines both of gold and silver, 
though slightly worked ; as many of the inhabitanls 
have found more profitable labour than mining, by 
raising silk-worms, and by breeding the cochineal 
insect. 

Tlic city of Arequipa, tbe capital of this inten- 
dancy, is situated in the beauiitul valley of Quilca, 
about 60 miles due cost from the port of Atranta. 
It is in IG^ IG' of south latitude, and 71° 58' west 
longitude. The buildings are substantially construct¬ 
ed of stone. The public edifices are a cathedral, 
six convents, a college, a hospital, and revenue of¬ 
fice. It is well watered by the river Chile, which 
serves extensively the purpose of irrigating the sur¬ 
rounding lands. The climate is bcaltliy, and though 
frosts are sometimes experienced in the night, they 
disappear as soon as the sun rises. The inhabitants 
amount to about 24,000, one-third of which arc said 
to be Spaniards. 'J’his city has been repeatedly 
laid waste by earthquakes, and once by an eruption 
of the volcano Guayna-Patina, which is in its imme¬ 
diate vicinity. Tbe other towns of most considera¬ 
tion are Cainana, Oeana, a small bad port, Cayllo- 
nia, Moquelma, Arica, and Tacna, none of which 
are either populous or rich, and ore chiefly inhabit¬ 
ed by Indians. 

Intcndsne; The intendancy of Truxillo is the most northern, 

of Truxillo. as well as the must extensive, division of Peru. It is 
chiefly remarkablo for being the first port in which 
Pizurro and his followers landed. The face of tbe 
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sometimes lose their way, and the bodies of passen¬ 
gers are occasionally buried under tlie waves of shi^ 
mg sand. There are, however, some spots within 
the intendancy that enjoy a lilgb degree of fertility; 
of this description is the district of Caxamarca, si¬ 
tuated between two ridges of tlie Andes. Corn of 
all kinds, various fruits, and esculent vegetables, are 
abundantly produced, as well as cows, sheep, and 
hogs, in the latter of which, salted, a CMwiuerable 
trade is carried on with the warmer districts. At 
tills place are the remains of ti>e ancient Paiacc of 
Atohualpa, from whence Pizarro directed his opera¬ 
tions, and where that monarch was killed. It is si¬ 
tuated on tbe western declivity of the Andes, about 
9000 feet above the level of the sea, 70 miles from the 
Pacific Ocean, in latitude 8° south, and longitude 
76° l(y west from Greenwich. A family descended 
from the Incas, reduced to a state of comparative 
indigence, occupies this ancioot residence of their 
royd ancestors. In the vicinity of Piura, and*around 
tbe city of Truxillo, the tropical productions, sugar, 

Goifee, and cotton, are cultivated; there are also 
some vineyards which afford wine and brandy. 

The chief mines witliin the intendancy are those 
of Chota, near the limit of perpetual snow, being 
13,800 feet above the level of the sea; of Micui- 
pampa, 12,000 feet; and some at Pataz which yield 
both gold and silver. 

'I'liere arc two cities in the intendancy. Truxillo, 
the capital, is the sec of a bishop, and tbe st'at of 
the courts of justice. The inhabitants arc about 
6000, principally rich Spaniards, who indulge in 
considerable show and luxury.', Piura contains about 
7000 inhabitants, chiefly Inmans. The otlier towns, 

Tumbez, Leebura, Payta, Lambayeque, scarcely con¬ 
tain 1000 inhabitants eaidi, who are in a low state of 
indigence. 

Guamanga, or Iluamanga, is an intendancy whol- Intcmlaniy 
ly internal, surrounded b^y other parts of Peru. 

From its elevation on the sides of tlie Andes, it cn- 
joys a mild and temperate climate. It is much in¬ 
tersected with streams, or rather torrents, which 
have worn deep chasms in tbe friable soil, and pre¬ 
vent easy couimunication between its several dis¬ 
tricts. It yields excellent corn and fruits, and the 
wool of the sheep is here made into baize for cloth¬ 
ing the inhabitants of the colder districts. In tlie 
mountains are found herds of huanucos, or Peru¬ 
vian camels, employed as beasts of burden in the 
colder regions, and whose wool is used in tlie 
manufactories. There are also many cows and 
shce|i of the European breeds, reared within the 
district. It is the chief country for the growth of 
the coca, which serves to the natives of Peru tlie 
same ptupose as the betel does to those of the East 
Indies. There are mines of lead, gold, and silver; 
but their working has declined of late years, so that 
the supplies from them are dwindled to very insig- 
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tvru. nificant quantities. The capital, GaBmaiig|a, lituat- 
in south iatkude 18® 50', and west longitude 77® 
56', is a treil built city, of considerable extent. Its 
population amounts to about 26,000, of whom the 
greater part are Indians. It is the see of a bishop, 
contains a cathedral, a university, well endowed^ aad 
several churches and convents. Tbore is no other 
place in the intendancy meriting the name of a town, 
os three-fourths of the inhabitanu are either occu¬ 
pied in cultivation or in pasturage. 

In^danc; 'fjjg lyhole of the intendancy of Guancavelica, or, 
vdic^"' sometimes spelt, Huancavcltca, is situated in 

the mountains in a ciioiate severely cold, which may 
account for the paucity of its population. The chief 
vedue of this intendancy is derived from the import¬ 
ant mines of quicksilver which it contains, and which, 
if pro^rly conducted, would make the mines of sil¬ 
ver in Peru equal in their product to those of Mexico. 
The celebrated mine of Santa Barbara is 13,800 feet 
above the level of the sea. In the process of exca¬ 
vating it, three stories of galleries, one over the other, 
have been constructed, which penetrate the moun¬ 
tain in diifcrent directions, according as the veins of 
the mineral arc found to run. The lowest of these 
was found to contain red and yellow sulphureted 
arsenic, which, proving fatal to many of the labour¬ 
ers, was forbidden to be worked. The chief pro¬ 
duce of the mine has been obtained in the iorm of 
cinnabar, from which, by distillation, the mercury is 
extracted at the rate of one pound of mercury from 
every fifVy pounds of cinnabar. The upper of the 
three stories, colled the btocal, furnished by far the 
largest part. This branch, however, has been near¬ 
ly destroyed, cither from the negligence or the 
avidity of the managers. The roof of the mine was 
supported by pillars, left at intervals, which consist¬ 
ed of the ore. As the ore became, rather scarce in 
the interior of the mine, these pillars were gradually 
thinned away till they became incapable of sustain¬ 
ing the weight that rested on them; they gave way 
at length to such an extent as to fill the mine with 
masses of the superincumbent rubbish, which has in¬ 
tercepted all communication with the interior. Some 
incifectual attempts have been made to remove the 
impediments, but the stiver mines are chiefly sup¬ 
plied wilii their mercury from small veins in tlie same 
chain of mountains, which yield an insufiicient quan¬ 
tity, and at a dear rate. The capital; which gives 
name to the intendancy, is in south latitude IS” 
4.5', and west longitude 74® 46'. It was, when the 
mine was actively woikcd, a populous place, but at 
present contains only 5000 inhabitants. It is built 
iihnost wholly of tufa, v liich is found tn abundance 
in its vicinity. Tlie surrounding country is highly 
picturesque, abounding la torrents and cascades; 
but flie climate is prejudicial to (lie human constitu¬ 
tion, from the great and sudden changes of the tem¬ 
perature. There arc scarcely any places that de¬ 
serve to bo coiled towns; as the few inhabitants 
are scattered at ercat distances from eacii otlier in 
thinly peopled villages or hamlets. 

Intendancy Toe intcndoncy of Tarma is chiefly situated on 
of Tnrms. Andes, and generally partakes of the severity of 
climates which lofty elevation creates. The small 
portion of it which is on tfie plain yields wine, but 
the great portion of the inhabitants are supplied with 
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animal and vegetable food ftom the mountainout re- Pent. 
gioDs, whidi, at a moderate height, produce corn 
and potatoes, and at a greater'elevation breed con¬ 
siderable flocks and herds. I'he mines most pro¬ 
ductive of Sliver arc within this intendancy. The 
most eminent are those of Lauricocha, or, more pro¬ 
perly called, collectively, the Mines of Pasco. Near¬ 
ly one-half of tlie silver which Peru yields is extract¬ 
ed from these mines. ‘They are at qn elevation of 
13,000 feet above the sea. The veins of the 
mineral arc near the surface, the shafts being only 
from go to 400 feet in depth; below that water 
is found, the exjmnce of clearing which is the chief 
drawback from the profit of the proprietors. The 
metalliferous bed is stated to be more than 15,001) 
feet in length, and upwards of 7000 in breadtli, and 
is capable of yielding more silver than any even or 
the mines of Mexico. 

The favourable circumstances attending these 
mines, and the belief, that, if the water could be 
cleared by a steam-engine, the profits would be im¬ 
mense, induced a party ofKnglishinen to convey a 
pow'erful engine to the spot. After many interruptions 
and much delay, it at hist reached these minus; but 
the country was in loo turbulent a state to admit of 
the operations being carried on ; which, with the a^r' 
popularity attached to the undertaking, from suppl¬ 
ing it would lessen the employment ot labourcry^ius 
caused it to miscarry,and tlie water liasso gainc|^ that 
the produce has declined very much since the worn- 
mcncement of the civil wars. There are many ntiiur 
mines in ditferent parts of this intendancy, ot lUiidi 
the greater part are neglected, or very feebly worked. 

The greatest portion of the gold found in Peru is taken 
from Ute minesof Pataz andof Huiiiesin this provine^ ^ 

Tarma, tlic city which gives its name to the mtefw 
daiicy, is in 11® 35' south latitude, and 75® 17' west 
loQgitude. It contains about 5500 inhabitants, some 
of whom find imploymcnt in making baize. No 
other place contains as many ns lUOO piople. 

No country, perhaps, ever enjoyed so long a pc- Iteeint ni<i- 
riod of freedom from hostilities ns Peru bus expe- 
rienccd. Though occasionally, when at war with 
England, a few places on the coast have suflered 
from predatory atteropu, and the navigation may 
have been interrupted by our cruizers, yet, in the 
interior, tranquillity has been undisturbed during the 
wliole period that elapsed between the suppression 
of the revolt of Gonzales, by Pedro de la Gasca, in 
1548, till the year 1781, when an Indian insurrec¬ 
tion of a most alarming kind suddenly burst forth. 

Jose Gabriel Condercanqui was a desctiidunt of 
the last sovereign of the Peruvian race. He had 
been carefully educated by his father, and exhibited 
considerable talent. The title'of Marquis of Oro- 
pesa had been conferred on one of his ancestors. On 
the death of his father, he petitioned to have thtu 
title renewed in him, but being refused, he retired to 
the mountains, and announced liimself by the name 
of Tupac Amaru, whicli the last of the Incaa had 
borne, as the true sovereign of Peru. The Indums 
flocked to him in ci'owds, the sacred fillet was bound 
on his brow, and he was proclaimed emperor, by the 
title of Tupac Amaru the Second. An overwhelm¬ 
ing army was speedily collected by him, which sub¬ 
dued the country and invested Cuzco. At tlie com-^ 
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Ptra. Qieaconent of htf reign/ though he declared ven* 
geance againat erery native of Old Spun, he pro^i* ’ 
ed to favour equally the ecclesiastics, and all of the 
white race who were born in America. Adhering to 
this system, he continued to prosper, but his follow. 
era, elated with the success that everywhere attend* 
ed them, and being in an undisciplined state, com* 
menced a war of extermination against ail who were 
not of the Peruvian race; which was attended with 
scenes of the most horrid barbarity. Diego his 
brother, and Andres his nephew, favoured the cruel 
disposition of the Indians, and perpetrated deeds 
which Jose Uabrici vainly strove to prevent. The 
insurrection continued two years, and extended over 
most of the districts around Cuzco; but the pro¬ 
ceedings against the Whiles, Mustces, Mulattoes, and 
'Negros, at length united these casts against the In¬ 
dians. Jose was surprised, and, with bis family, ta¬ 
ken prisoner; and shortly after, the whole were exe¬ 
cuted in the city of Cuzco. So great was the ve¬ 
neration in which this Tupac Amaru was held by the 
Peruvians, that, when he was led to execution, they 
prostrated themselves in the streets, and uttered the 
most piercing shrieks and execrations, whilst the last 
of the Cliildrcn of the Sun was torn to pieces by his 
" .pxccutiuners. With this event terminated the strug- 
gllps ol tlio Peruvians for independence; and on late 
occasions they ore reported to have shown more dis¬ 
position to adhere to the government of Spain than 
to the newly created independent states that have 
sprung up around them. 

Wiinj itU During the period in which the surrounding do- 

Niw (.ta* minions of Spain in South America were torn by in- 
, testine wars, Peru, though engaged in hostilities, has 
, not been the theatre in which the contest was con- 
uu^teJ. Allegiance to Spain was maintained through 
all her changes of government, and the Viceroy of 
Peru continued to exert himself to subdue the other 
countiies that had revolted from it. When the tc- 
volution in New Granada began, the first steps were 
such as threatened no disturbance to the neighbour¬ 
ing provinces; but its spirit at length approaching 
the confines of Peru, the Viceroy dispatched an army 
towaids Quito, under the command of General Mo¬ 
lina, wiio had been nominated President by the Jun¬ 
ta of Cadiz. As the revolutionists were divided 
among themselves, ho easily gained that city; but 
practising some most cruel measures, according to 
the accounts of the insurgents, and we have no other, 
the army was compelled to retreat before the differ¬ 
ent partisans, who vere previously at variance, but 
who had united in tlieir operations against the Pe¬ 
ruvians. After a bloody contest, they were driven 
from the viccroyalty of New Granada by the repub¬ 
lican genera] Marino; but as his attention was strong¬ 
ly engaged in watching the events in the north, he 
could not follow up bis victory by pursuing tlic royal- 
isu; who, on their jpart, bad such colls tor their ex¬ 
ertions towards the frontiers of Buenos Ayres, and in 
Chili, that, without any formal treaty, hostilities ceas¬ 
ed between Peru and New Granada in 1814, and 
have not been since renewed. 

Wan with As soon as Uie inhabitants of Buenos Ayres had 

iiutnos formed an independent government, an army of 
5000 men was marched to invade Peru, under the 
command of General Balcarce. He was opposed be- 
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fora'he had reached the frontiers by Goyneebe, a Pc'u- 
royaihe commandei^ Before hostilities were begun, 

»treaty for an armistice was made, but soon broken, 
when the Peruvians repulsed their invaders, became 
invaders in their turn, and overrun the country as 
far as Salta; having in their posfession, in 1812, the 
rich mining countries of Potosi and La Pax; while 
the republicans, being embroiled among themselvra. 
and invaded by the Portugnese, had no means of re¬ 
cruiting, till early in the rear 1813, when their ge¬ 
neral Belgrano attacked Iw royalists near Salta, and 
gained a complete victory, wbkh compelled diem to 
abandon their conquests, end redre within their own 
territory. In November of the same year, the Pe¬ 
ruviana, being reinforced, fought another batde on 
the frontiers, near Potoei, with such decided success, 
that they again occupied those rich districis, which, 
in the early part of the year, they had been compel¬ 
led to abandon. The unfortunate republican gene¬ 
ral Belgrano was, in 1814, superseded by the cele¬ 
brated San Mardn, who collected the fugitives, orea- 
nized a new army, formed various corps of Guerillu, 
and compelled the royalist general Pezucia once 
more to retreat from the contested country, and con- ' 

centrfite his forces in High Peru. In the year 1815, 
the contests among the different parties of republi¬ 
cans having weakened their army on the frontiers, 

Pezuela again attacked them, on the 14th Novem¬ 
ber ; gainer a hard-fought battle at Sipc sipe ; and, in 
consequence of it, the mining districts of Buenos 
Ayres, for the third time, came into the hands of the 
royalists. The calls on the Viceroy of Peru foi 
troops to maintain tho royal cause in Cliili weakened 
his frontier forces at the time that San Martin was 
collecting his army to invade -that country on the 
part of the republicans. By the course of events, tire 
theatre of the war thus became changed. The re¬ 
publicans kept up a small force to watcii the motipns 
of the royalists, whose troops and stores were so 
much diminished, that they ultimately withdrew frotp 
the conquered countiieaj which, by roe operations of 
the remorseless contest, had bMomc reduced to the 
extreme of misery, and the mines, once so highly 
productive, had nearly ceased to be worked. 

Chill had thrown off the government of Spain, and Wars with 
declared its independence. It was torn by factions, 
violently irritated against each other, and a civil war 
hod commenced. The Viceroy of Peru thought the 
occasion favourable for bringing it again under the 
royal authority. A force of 4000 men, under Gene¬ 
ral Paneja, was dispatched to that country. He i|nd- 
ed at Talcahuano early in the year 181.3, and took 
possession of Conception and Chilian. The Spanisli 
troops appear to have remained In the positions they 
occupied, in a state of great inactivity; whilst the Chi¬ 
lians, divided into rancorous factions, were exhausting 
their means, and impoverishing their country. The 
Spanish commander availed himself of the circum¬ 
stances to make on attempt on the capital, in the be¬ 
ginning of March 1814; but, not succeeding, enter¬ 
ed into a treaty for evacuating the country. Before 
the treaty was concluded, General Osorio arrived, as 
commander from Lima, with considerable reinforce¬ 
ments. This changed the face of affairs. The Chi¬ 
lians were wearied with the evils they liad experi¬ 
enced ; the forces of the King gave them confidence, 
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Peru, mid after a few skirmuhes, rather than battlMi with 
the different parties, who never ceased hostilities to¬ 
wards each other, the whole country submitted to 
Osorio, who entered the capital in October ISI^- 
The royalists were.in quiet pimcssion of Chili till 
the beginning of the year 1817^ The fugitive* re* 
publicans had retreated over the Andes, and found 
an asylum in Mendoza. There others joined them, 
in the following years. The government of Buenos 
Ayres supplied them with stores, and at length Ge¬ 
neral San Martin, with the addition of some tole¬ 
rably disciplined troo])8, was appointed to the com¬ 
mand. Tnisjforce passed the Cordilleras in January 

* 1817, and descended towards the level country; and, 

after a most complete victory over the Peruvian army 
at Chacabuco, in which tbmr commander was made 
a prisoner, and his troops dispersed, occupied, with 
httfe difficulty, the whole of Chili. The govern¬ 
ment there having assumed a more consistent and 
regular form than before, became a collecting point 
to which adventurous spirits, from Europe and 
iVom America, resorted. Arntaraents were eqidpped 
there, both naval and military. The former were 
successful in making prizes, and. In combination 
with the latter, Valdivia, the only remaining fortress 
in Chili, under the command of the Viceroy of Peru, 
and ultimately Lima itself was captured. 

I ijitdiuon The conquest of Peru seemed to be indispensably 
of lAinl necessary to the preservation of that independence, 

( o.liTane and those republican institutions which die inhabit- 
M irm " established. It Bad early attracted 

* their regards, and the project for achieving it, which 
was widely circulated, drew to them many ef those 
military adventurers who, by the peace in Europe, 
were deprived of occupation. Among others. Lord 
Cochrane and several English officers who had dis¬ 
tinguished themselves in the naval service, fbund 
employment in the fleet which was speedily equip¬ 
ped, and which, in discipline, though not in force, 
soon attained such a superiorfty over the navy of 
Spain as to give it the command of the navigation of 
the South Sea. Being to windward of the Spanish 
ports, it was easy at any time to choose the point of 
attack. An army of 5600 men was formed, under 
San Martin, which, with the fleet, consisting of one 
■hip of 64* guns, one of 50, one of 36, and one of SS, 
besides some corvettes and transports, sailed from 
Valparyso, in the latter end of 1830, and reached 
Lima in February” of the following year. The troops 
were landed to the north of Cmlao, and continued, 
without any great exertion, till May, when the gar¬ 
rison of Lima being much straitened, an armistice 
was concluded. 

Pczuela, then the Viceroy of Lima, was opposed , 
by the Audiencia and the Municipality, who cen¬ 
sured him for not adopting measures sufficiently 
energetic to repel the invaders. The same disposi¬ 
tion to censure prevailed among the officers of the 
army: and at length they resolved to depose Pe- 
zuelt. He made no resistance, but quitting the go¬ 
vernment and country, the command was placed in 
the hands of Don Jose de La Serna on the 29th Ja¬ 
nuary 1821. 

The troops of La Serna were not much superior to 
the invaders numerically, but some of flicm having 
gone over to San Martin, gave the hitter a supe- 
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riority. Lima continued to be straitened by the'ge- Pnu. 
nerd, and Callao to be blockaded by Lord Cochrane, 
who performed one of those acts of desperate valour 
which struck astonishment into the Spaniards. With 
the boats of his little squadron he entered the port 
of Callao, Md, under the guns of its tremendous 
batteries, boarded, captured, and carried off one of 
their largest ships of war, with more men on board 
than were in all the boats that attacked her. 

After some months bad elapsed, a convention was Suttcniler ot 
agreed on, when La Serna with his army marched out, 
aiid San Martin with his forces enterea Lima. A gar¬ 
rison was, however, left by the royalists in Callao. The 
protracted operations bad given time to remove the 
most valuable property, which, with the females of the 
best families, and the non-combatants, reached the^ 
mountainous districts. San Martin, in the possession 
of Lima, was in the same condition as La Serna had 
been for some months before; with many mouths 
besides those of his army to fill, and his intercourse 
with the country that furnished provisions inter¬ 
cepted ; but he had the advantage of naval supe¬ 
riority, and could draw supplies from the coast, 
though, till Callao was taken, the difficulty of land¬ 
ing made the arrival of such supplies precarious. 

At length the garrison of Callao agreed to evacuatjis-' 
on being allowed to join La Serna, which was eftest- 
ed. Sm Marthi was thus in full possession of the 
capital and its port, when a dispute between him 
and Lord Cochrane, about the division of the insig¬ 
nificant plunder, caused the latter to sail to some un¬ 
ascertained destination, and leave the commander of 
the land forces to secure his conquest. He there 
assumed the sovereignty, and acted the part of an 
absolute monarch, uniting in himself the legislative,. ' 
judicial, and military power, ”” 

La Serna, after uniting with the garrison of Cal¬ 
lao, retired towards the mountains, where he inter¬ 
cepted all communication between Lima and Uie 
mining districts, and drew supplies of men and stores 
from the countries in his rear. The whole of the 
treasure captured in Lima did not exceed 300,000 
dollars, not a tenth part of what was usually to be 
found in that city. Cochrane having carried away 
the money, his coadjutor was soon compelled to 
have recourse to vident measures to subsist his 
army. He stamped paper dollars to pay his troops, 
and issued decrees commanding the inhabitants to 
take them in payment. A civil war is thus existing, 
which, as far as the latest intelKgence reaches, leaves 
it dodbtful if the conqueMrs oa the conquered arc 
in the worst condition. Whatever may be the ulti¬ 
mate issue, H roust probably be a long time before 
tranquillity can be restored, (e such a degree as to 
give that security to property which is more essen¬ 
tial to mining than to any other of the operations of 
human industry. In whatever manner the present 
contest may terminate, it is not possible to conceive, 
that in future Peru, or any part of South America, 
wHI be subjected to the condition of a Spanish colony. 

See Helm's Journey through Pen, from Bueuoe 
Ayres to Luma; El ytiwem Universal, por Estalla; 

Feyjeo Relacion de la Cuidad de TrumUo; Menu- 
rio Peruiana, and Guia de Pen, por Hipolito Unan- 
nia; Humboldt’s Worke{ and Bonnycastle’s Spanish 
America. (ww.) 
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Phyncal Th. Object of Phyncal Geograi^y is to describe 
ricognpiiy. the external structure, form, and appearance of the 
globe, and the relations subsistiDg between it and 
the various classes of animated and organic beings 
which inhabit its surface. It ought to comprehend 
a description of the solid parts of the globe, with 
their magnitude, position, and the progressive changes 
they have undergone,—of the fluid parts, consisting 
of seas, lakes, and rivers, with their extent, motion^ 
aqd general physical qualities,—of the atmospliere, 
with the phenomena it presents, including the variety 
of climates and seasons in different regions. Lastly, 
it should embrace a general view of the various 
tribes of animals and vegetables, with the order of 
tlieir geographical distribution, in the ocean, the 
atmosphere, or on the land. Physical geography 
has but recently begun to assume the form of a 
science, and, like otlier branches of knowledge de> 

^ pending on extensive and multiplied observations, it 
' ca' only bo improved by slow degrees. To render 
It {jbrfect, it would be necessary that we should 
know the true geographical position of every point 
of the earth’s surface, its height above the sea, its 
moan temperature for every month, the prevailing 
winds, the annual and monthly depth of rain, the 
- rate of evaporation, the nature of the rocks, the 
heat of springs, the peculiarities of the soil, witli 
the animals and vegetables which can find nourish* 
•sent upan it, and are adapted to the climate. 
We should know also for each part of the ocean. 
Its depth, temperature,-general and particular mo* 
tions, and other physical properties, with its pe* 
culiar vegetable productions, and classes of living 
inhabitants. And to raise this knowledge to the rank 
of philosophy, effects shoidd be traced to their 
causes, and the infinite variety of phenomena con* 
nectod by a small number of general principles, by 
the help of which we might be able, from the know* 
ledge of a few facts, to form certain conclusions re* 
spccting a multitude of others. Though physical 
geography is still far from this degree of perfee* 
tioD, writers upon the science have already collect* 
ed, and to some extent generalised, a great nnm* 
her of interesting facts. To exhibit a systematic 
view of these is our object *in the following pages; 
but we think it necessary to state, that wc must 
necessarily confine ourselves within limits which 
will preclude extensive details upon any part of the 
■ubject. 

Magoitude. earth is one of eleven spherical bodies, deno¬ 

minated planets, which revolve round the sun. Its 
distance from that luminary is 93,595,000 English 
miles, and its mean diameter is 791S. It completes its 
diurnal revolution in twenty-four hours, and its an* 
nual revolution in 365**. 5**. 48' 51". One satellite, 
or attendant body, the moon, 2180 miles in diameter, 
revolves round the earth in 29**. 12''. 44', at a mean 
distance of 475,000 English miles. The relations of 
these bodies to the sun and the other planets, and 


the lawa which regulate their motions, belong pro* niyuuii 
perly to ggtronomy. (Playfair’s Outlines of Nat- <>vQxnp<>r* 
II. 86, 125, 126, 225.) The earth it not a 
perfect sphere in its form, but an oblate spheroU, or 
sphere flattened at the poles. The asaount of this 
compression is such, that the equatorial diametar 
exceeds the polar diameter, or axis, by twenty.five 
mileat or the one ia to the other as 512 to 511. 

The centrifbgal force arisii^ from the revolution of 
the earth, round its oxu, which evidently tends to 
dilate tha equatorial parts, led Newton to infer the 
oblate or compressed figuro of the globe before it 
was known by experiment. He calcuhited the ellip- 
'ticity, from theory, at g||;, which it about one-third 
greater tiian the truth. A homogeneous fluid body 
of the mean density of the earth, and making its ^* 
urnal revolution in the same time, would, in fact, 
have the proportions which Newton suppoUd; and 
the elliptieity in this case would be a maximum. 

But if the revolving body, instead of being homo¬ 
geneous, increase in density towards the centre, the 
compression is not to great. * Now, the experiments 
made at Schehallian uiow that the mean density of 
the earth is nearly double of that of the rocks at its 
turfkee, and, ofcourac, the density of tiie central parts 
must be still higher than the mean. Mathematicians 
have demonstrated, that, were the density to increase 
so as to be infinitely great at the centre, the ellip* 
ticily, in that case a minimum, would be no more 
than rfg* structure of the globe as to den¬ 
sity, so far as our knowledge extends, is interme¬ 
diate between these extreme conditions; and since 
its elliptieity of g-jg is also intermediate between the 
maximum and minimum, the ctrcuautaqce affords a 
strong presumption that its fonn, approaches vc^ 
nearly to that of a spheroid of equilibrium, and in 
all probability coincides with it entirely. (Playfair’s 
Outlines, II. 6(^, 302, 504.) 

This conclusion is strikingly confirmed by the 
phenomena presented by those planets, in which the 
supposed cause of the elliptieity exists in the great¬ 
est degree, Jupiter and ratum. As each of these 
bodies has a diameter ten times greater than that of 
the earth, and revolves round its axis in less than 
half the time, the centrifugal force ought to be far 
more powerful, and produce a much greater dtlati- > 
tion or the equatorial parts. Accordingly, in Jupi¬ 
ter, the elliptieity is one-fourteenth oi the longer 
Iffiameter, and, in Satum, where the effect of the 
centrifugal force is aided by the attraction of the 
ring, the elliptieity amounts to one-eleventh. (Play¬ 
fair's Out. II. 179-) 

We have good reason to conclude, that whatever 
causes gave this oblate figure to the globe, they have 
acted upon the solid as well as the fiuu parts. Though 
the land -and water are unequally distributed over the 
two hemispheres, the soil, in a general point of view, 
is as much elevated at the equator as towards the 
poles. But since the equatorial regions are about 
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pbyMCdi tirelve«iqiUei farther from the centre than the parts at ed with rocks which do contain themi and are there- PbyNosi 
r:eognf*>7- the pole, it is evident, that, had the sea oqiy been &re termed primitive, or primary, as having been G«"8»»P*>y. 
subjeri^ the action of the centrifugal force» tlie formed before the existence of organized beings. 
torrid zX^c must have been completely submerged, These are granite, gneiss, mica date, and clay slate, 
and the polar regions left entirely dry, and rising which occur abundantly in all regions of the globe, 
many miles above the level of the waters, The with quartz rock, serpentine, granular limestone, 
ocean mutt, in fact, have farmed a broad and deep &c- which occur more sparingly. 'I’hese rocks nc- 
zone round the c<|uator, separating the two conti- ver contain organic remains, and, till lately, were 
nents encircling tlic poles; of which continents a supposed never to cover rocks containing them; but 
very small part only would have been habitable in a larger experience has shown, that this circumstance 
consequencewf the elevation of the soil. The figure does not hold true entirely, iven of granite itself, 
of the globe affords, therefore, evidence of consider- (Daubuisson, IJ. 226.) 2. Rocks containing orgonie 
able weight in favour of its original fluidity, and it remains, or generally associated with other rocks in 
negatives the idea, that the earth, at the period of wliicb such substances arc found, and which, as hav- 
its consolidation, bad a difierent axis from wliat it iug been formed posterior to the existence of orga- 
bas at present. nized beings, arc termed secondary. These are grey- 

ixiisity. The precession of the equinoxes, and the nutation wackc, sandstone, limestone, and gypsum of various 
of the earth's axis, indicate, in the opinion of La- kinds, slate clay, with certain species of trap, and 
place, that the density of the globe increases towards they are found lying above the primary, or older 
the centre. Mr Cavendish, from some experiments rocks. 3. Above these secondary rocks, beds of 
with leaden balls, estimated the mean density pf the gravel, sand, earth, and moss are found, which have 
earth at 5,48. (JPAti. Trans, Vul. LXXXVIII. 46f).) been termed alluvial rocks or formafkiiis. 4. 'I'hc 
But the calculation most to be depended on is.that name of volcanic formations has been given to beds 
founded on the experiments at Schehaliicn, which of lava, />cori(c, and other matter thrown out at cer- 
gives the mean density equal to 4,71 (Playfair's Out. tain points of the carlli's surface by subterranean 
11.820), that is, about 4| times the weight of an fire. ' 

equal bulk of water. As the density of the rocks at A very distinct arrangement can be traced among .^rr^ni^. 
the surface, which docs not exceed 2,5 or 2,7, is these rock«, though they present a confused appear- 
much lower than the mean, it follows, that the den- ance to the eye on .a first view. Where those of ilie * 
sity of the central parts must be much higher. If, primary and secondary classes aic exposed together, 
for instance, the exterior rork-s n’ith which we arc the granite, wliich generally exists in unstratifieci 
acquainted should form a slicll of jOO miles in thick- masses, is found almost invariably under ull the 
ness, the parts within this shell would require to have others; and yet it also occupies the highest points of 
an average specific gravity of .I.S to produce the the earth's surface. The gneiss, which is merely a 
mean density of 4,7 for the whole mass. Laplace stratified granite, lies next it, then the roica^late, then 
thinks however, that the change in density is not the clay state. The primary limestone, trap, serpen- 
sudden but progressive, and that it is probably the tine, &c. lie in occasional beds intermixed with these, 
effect of concpntric and elliptical beds, of increasing And above all, the primary formations arc grcywacke, 
density, disposed syramctricaliy round the centre of sandstone, and otlier secondary rocks. Farther, the 
gravity. (Daubuisson, I'rait^ de Geognosie, Chap, primary rocks are in general highly crystalline in 
1.) 'I'his disposition would naturally take place in a their structure,.Bnd at tho points where they arc cx- 
mass simultaneously fluid. And, in fact, the lowest posed to view, are found standing on their edges, or 
rocks with which we are acquainted have generally a inclining to the horizon, seldom at a lc>.s angle thsn 
greater specific gravity than those which lie above 45°, The secondary rocks again have rather the 
them. Thu only considerable class of mineral sub- appearancu of mechanical deposites; they occupy a 
stances known to u«, which have the high density in- more horizontal position; and their upper edges, 
ferred to exist in tho central parts of the globe, are or outgoings, are generally found at a lower level 
tlie metals and their ores. This circumstance may, than those of the primary class. On these facts, 
perhaps, authorize a conjecture, that these substances geologists have founded certain general conclusion.^, 
occupy the interior of tho earth, and that the metal- From the oblate spheroidal figure of the globe, and 
lie repositories tound in the outer crust consist of the arrangement of itaxauperior mineral masses in 
minute portions, supaittted and cast up from the cen- beds, or strata, they assume that the whole, or at 
trnl moss. least the outer crust, was at one time in a fluid state. 


GeolugicHi It would be foreign to our purpose to enter into 
isiructuie. tlic disputes which divide geologists. Conceiving 
that the principles of geology, at the present day, 
ate to be considered os little better than provisional, 
we sbull recur to them as sparingly as possible. Of 
the central nucleus, as already stated, we can know 
npthing but by infbrence. riie outer crust, bow- 
•ver, lies exposed, in part, to our view, and the ma- 
' teriaJs of wliich it is formed, so far as we arc ac¬ 
quainted with them, consist of four great classes. 
I. Thosh rocks which ueitliur contain any animal 
nor vegetable remains themselves, nor are intermix- 
‘ J2 


l^iat the central nucleus, of which we know nothing, 
is encompassed round and round by a coat or shell 
of granite, which, crystallising from a fluid state by 
the force of « strong affinity, bos assumed a very ir¬ 
regular figure, shouting up into elevated cones or 
ridges at some points, which form the naked sum¬ 
mits of mountains, and sinking into vast cavities many 
miles, or dozens of miles, below the present surface 
at others. That the gneiss crystallizing next in or¬ 
der was deposited above tlie granite, covering all 
the lower parts.'but leaving the most elevated pointa 
of the granite bare. That the mica and clay slate 
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fhjrrieil were deposited in a leas perfect state of erystalliza* 
f.«qg i >ph 7 ^ tioo above the meiss, and In beds rather leu incHA- 
cd; that the older riass of secondary rocks of a com¬ 
position more mechanical then ch^ica!^ were then 
deposited above the mica And clay slate; the newer 
secondary rocks again above the older, in a posiiion 
approaching more snd more to the horizontal, as 
tlieir structure became' less crystaUine, and occupy¬ 
ing a lower and lower level; so that the edges, or 
outgoings, of the older rocks are always founu rising 
above one another, as ybu advance from low plains 
to the summits of mountains. It is thus supposed, 
that the gneiu and Other stratified primary rocks are 
found in beds nearly vertical, because we see them 
only at those points where, resting on the elevated 
ccests of the fbadamental granite, &ey breidt through 
the secondary formations; but that, if we could pe¬ 
netrate through the masses of sandstone, limestone, 
Stc, which cover them in level situations, we should 
find them there also, and lying in horizontal posi¬ 
tions above the granite. Farther, we see how the 
deposition of the diiiereat furniations brought the 
eartli nearer end nearer to the state in which we find 
It. The deposition of the granite, we may suppose, 

, leil the surface divided into profound cavities bound¬ 
ed or broken by ridges or pinnacles with steep sides, 
on Vliich few orders of animated beings would have 
existed. The stratified primary rocks, deposited on 
the bottom and sides of these cavities, filled them 
in part, tlie older secondary rocks, falling down in 
less inclined strata, reduced the inequality still far- 
thci; and the newer secondary rucks, subsiding nie- 
elianically in strata nearly horizontal, made the sur¬ 
face assume a tolerably even and regular appearance. 
].aist of .'-.11, the masses of gravel, sand, earth, marl, 
and other alluvial matter, hlhiig up the smaller cre¬ 
vices and hollows left by the newest rocks, smooth¬ 
ed the surface, aod prepared the earth for the nou¬ 
rishment of vegetable substances, and the habitation 
ot animated beings. # 

We give this outline of the structure of the globe 
at cording to the principles of Werner; because, 
though It cannot be easily reconciled with all the 
tacts now known, it explains tiie general dUpositiou 
of the parts of the earth’s surface, better than any 
other that can be given in a small compass. Of the 
modifications lately suggested, the following is wor¬ 
thy of notice. The great space whicii the stratified 
primary rocks occupy, compared witli granite, and 
the fact, that the former sometimes preserve the 
same direction and dip unidtered on both sides of a 
granite mountain, have led some to consider the lat¬ 
ter not as the fundamental rock, but rather as exist¬ 
ing in large kernels or isolated masses, which are 
stuck in among the strata of the pi imary schistus, 
without afi'ccting their dip and direction. Tiie schis¬ 
tus again, instead of being in coats wrapped round 
the granite, is supposed'rather to aifect a s^uermose 
structure, or to be disposed in a continued order 
like the scales of a fish. Gneiss, mica slate, and clay 
slate, may be conceived, on this hypothesis, to be 
disposed in strata standing out edgeways, and alter¬ 
nating with one another, ail round the globe. Tiie 
large hoUowS' left in the surface by the irregularity 
of the crystallization, or producetl by the wearing 
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away ^ of the aofter rocks (the mica and clay alate* JUiydoJ 
the more destructible rocks, being Mnendly found in 
the lowest situations, and the more ondunog gnoiss, 
with its kernels of granite, in the highest), are filled 
op by newer formations, sometimes in conformable 
positions, but more firequently lying over the ends 
of the older strata. In this places it is enough to 
have mentioned these opinions, without attempting 
to disenss tfieir merits. 

The' phenomena of geology show, that the original Changn on 
fonnationofftierocks hasbeen accompanied, in nearly Surfne*.. 
all its Bti^, by a process of waste, decay, and recom¬ 
position. !I%e rocks, as they were sueoessivcly depo¬ 
sited, were acted upon by air and water, heat, &c. bro¬ 
ken into firagroents, or worn'down into grains, out of 
which new strata were formed. Thus the disinte¬ 
grated materials of the older rocks, reunited by a 
cement, constitute those strata of grejwack^, con¬ 
glomerate, oad old red sandstone, which skirt the 
primary mountains; the debris of the secondary 
rocks are found aggregated in the same way into 
beds of breccia, tufa, and newer conglomerate; a, 
large portion of the spoils of the slate and trap rocksy 
both qld and new, in a state of great comminution, 
are spread over the surface in of clay; and a 
stlM larger portion of Uie spoil* of the quartz rocks, 
form tliose immense beds, of spndstone and loose 
sand which cover so great a portion of the dry land 
and the bottom'pf the sea. Even the newer second¬ 
ary rocks, since their consolidation, liave been sub¬ 
ject to great changes, of which very distinct monu¬ 
ments remain, i'hus, wc have single mountains, 
which, from their structure, can only be considerctl 
as remnants of great formatiors, or of great conti¬ 
nents no longer in existence. Mount Meisner in 
Hesse, six miles long and three broad, rises about 
600 yards above its hnsaMand 700 above the tea, 
overtopping all the ne^hSohring hills for 40 or SO 
miles round. The lowest part of the mountain con¬ 
sists of tHe same shell limestone and sandstone which 
exist in the adjacent country. Above these are, 
first, a bed of sand, then a bed of fossil wood 100 
feet thick at some points, and the whole is cover¬ 
ed by a mats of basalt 500 feet in height. On con¬ 
sidering these facts, it is impossible to avoid con¬ 
cluding, that this mounlaii), which now overtops the 
neighbouring country, occupied, at one time, the 
bottom of a cavity in tiie midst of higher lands. 

The vast mass of fossil wood could not ail have 
grown there, but must have been transported by 
water from a more elevated surface, and lodged ip 
what was then a hollow. The basalt which covers 
the wood must also have flowed in a current from a 

« ;her site, but the soil over which both the wood 
d the basalt passed has been swept away, leaving 
'this mountain as a solitary memorial ^to attest its 
existence. Thus, also, on the side of nlount Jura, 
next the Alps, where no other mountain interposes, 
there arc found vast blocks of granite (some of 1000 
cubic yards) at the height of more than 2000 let t 
above the Lake of (Tcneva. These blocks arc 
Ibreign to the rocks among which they lie, and hate 
evidently come from the opposite chain of the Alps ; 
but the land which constituted the inclined pJane 
over which they wcie rolled or transported, has 
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Phyaicki been worn awsy, and the valley of lower Switzer- 
Oi'ngraphy. (and With iu lakes now occopiea its place. Transport* 

mawfs of primitive rocks, of the same description, 
are found scattered over the north of Germany, 
which Von Buch ascertained, hy their cWacters, to 
belong to the mountafau of Scandinavia; and which, 
therefore, carry ns back to a period when an elevated 
continent, occupying the basin of tbe Baltic, con* 
nected Saxony with Norway. (Daubnisson, Gmg. i. 
«S0.) 

At tbe {welcnt day, we see rocks worn away by 
the action of rivers and the sea, or crumbling down 
by the agency of air, heat, moisture, and frost; we 
aee samb thrown up by the ocean at other points, 
and carried by winds over the face of the continent; 
we find new lands forming at the bottom of lakes 
and the mouth of rivers; we find beds of solid mat¬ 
ter thrown out by volcanoes, loose sand agglutinated 
into bard rock on the shores of the sea; and new 
stony deposits forming by calcareous sedutions. 
Can we attribute the great dianges of whidi we see 
traces, to the same causes which operate these efiects 
under our eyes, or have mightier agents been em* 
ployed i These are questions which geologists have 
not yet been able completely to resolve, and into 
whiim it is not necessary here to enter. 

Organic He. But the Most interesting memorials of the past 
.naiiA. history of the globe are supplied by those myriads 
of remdns of organised braies which exist in its 
outer crustsi In these, we find traces of innumcr* 
able orders of beings, existing under different cir¬ 
cumstances, and succeeding one another at distant 
epochs, varying through multiplied changes of form, 
yet, even in their most dbsimilar appearances, ex¬ 
hibiting a constant analogy to one another, and to 
the organised bodies which still exist. What is not 
less interesting, the varM^ in the character of these 
extinct beings are not Spriciously distributed, but 
correspond pretty distinctly with the order of their 
position. Thus, as we pass from the oldest second* 
ary formations to the newest, we find thc'forms of 
the animal and vegetable remains approaching more 
and more to those of tbe living bodies which now 
exist on the surface; ao that, while tlie most ancient 
arc but faintly allied by a few gencrid characters 
to the present animal and vegetable tribes, the most 
recent can scarcely be distinguished from them. 

If we examine the secondary rocks, beginning 
with the most ancient, the first organic remains 
which present themselves are those of aquatic plants 
and large reeds, but of species different from ours. 
To these succeed madrepores, encrinites, and other 
aquatic zoophytes, living beings of the simplest forms, 
ivliich remain attached to one spot, and partake, 
some degree, of the nature of vegetables. PbstermF 
to these arg orthoceratites, ammonites, and other 
mollusci, still very simple in their forms, and entirely 
different from any animals now known. After these 
some fishes appear, and plants, consisting of bam¬ 
boos and ferns, increase, but still different from those 
wliich exist. In the next period, along with an in¬ 
creasing number of extinct species of shells and 
fishes, we first meet with amphibious and oviparous 
quadrupeds, such as crocodiles and tortoises, and 
some reptiles, as serpents, which show that dry land 
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now existed. As we approach the newest of the' 
soiid rock formations, we find lamantin^ phocac, 
and other cetaceous and matnmiferoua sea animals, 
with some birds. And in tbe newest of these 
formations, we find the remains of herbivorous 
land animals of extinct species, the paieotherium, 
anaplotherium, Ac. and of birds, with some fresh 
water shells. In the lowest beds of loose soil, and 
in peat bogs, are found the remains of the elephant, 
rhinoceros, hippopotamus, elk, Ac. of different spe* 
cies from those which now exist, but belonging to 
the same genera. Lastly, the bones of species which 
are apparently the same with those now existing 
olive, are never found except in the very latest al¬ 
luvial de^sitions, or those which are either formed 
in the aims of rivers, the bottoms of ancient lakgii 
and marshes now dried up, in jpeat beds, in the fis¬ 
sures and caverns of certain rocL, or at small depths 
below tbe pment surface, iu places where they may 
have been overwhelmed by debris, or even buried 
by roan. (Cuvier’s Essay, S, 29, Daubuisson, I. 362.) 

Hutnaii, bones are never found, except among those 
of animal sfkecies now living, and in aituations which 
show that they have been, comparatively speaking, 
recently deposited. 

From these phenomena we arc led to infer, ^^foonlogicel 
rocks now buried at a great depth, constituted^ at Hutory. 
one time, the surface of continents, and the seat of 
organic life; and that many brders of beings have 
been called into existence, and afterwards destroyed 
by great revolutions, which introduced new classes 
of mineral deposits, accompanied with new tribes 
of organic beings; we see farther, that among the 
variety of vegetable and animal forms which peopled , 
these successive continents, aquatic p]ants>Bnd ani¬ 
mals, which appear the earlirat, show that tbe sur¬ 
face was long covered with water. The appearance 
of amphibious animats and reptiles at a later period 
indicates the first existence of dry land; but long 
poste4br to these, and among the newest of the solid 
rocks, we find herbivorous quadrupeds, which shows, 
so far as our present knowledge extends, that it was 
only at a late period, speaking geologically, that the 
earth’s surface was clothed with herbage, and ren¬ 
dered in other respects analogous to what it is at pre- 
sent. We find also, that, since the surface assumed 
this form, it has been subjected to at least two great 
catastrophes, apparently by irruptions of tbe waters. 

Thus tbe fossil remains of the herbivorous animals 
found in the Paris gypsum (the paieotherium, Ac.^ 
are covered by deposits^ containing sea-shells, and 
are not found again in any beds nearer the surface. 

Hence the waters, after tlie irruption which destroy¬ 
ed these animals, had again retired ; and upon the 
new continent thus left diy, we find the remains of a 
different race of herbivorous (quadrupeds ^ (the ele¬ 
phant, rhinoceros, Ac.}, of species which are also ex¬ 
tinct, but allied to the existing races in their generic 
characters. These animals are again covered by 
loose soil, intermixed with marine substances, which 
shows that a new irruption of the sea bad occasion¬ 
ed their total or partial destruction; and when the 
waters retired once more, the land bad been left dry, 
as it now exists; for the only class of animal remains 
above those in question belong to the species now 
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liviog on owfaeo, and are jn utmtiow' now adtoen tbe bect.adMiled for nan, and having 
f* where their appe 8 ranoeiaaa«%A 0 «gwde<f^r«‘ Ipa fi^^^red a long^ria aC<d>aogiM, such M geology 
among then laat that the rgmhjiu' tf^cJiumao, rfivwi to os, the west theaiM «r briagilig b to 

ciwarefoan4{,ao4nore^gea^C^9;)Pe>^4n{aor MatOi 4hi, from the ifopaUe of that bewvplence 
goua to man in •triKbtttji'hfve ^mCb^ diatiovcyea whifh Jta* peopled every leaf with aentiept beings, 
amoqg older depi^'ts.,* , , ceqide bribes iiTug creatures at each snccessive 

From an attentive comieetetloaof the pbe 4 nip^ adapted to'me exutiag order of thing*, and 

now referred to, WaPre lad to eonclpde, thatthp.ap« terminatiqif wfth it. Nor^hi there any thing In ^is 
poarance of man upon the bme of the jg^epo it, ueo> conjeeture inconaisteat witli revelation. It has bwn 
logically inking, a. very rec^^ ovaniji; heforp which aiiimed, that die word ** day," in the Mosaic acObupt 
die earth hod been l^abi't^ (iff thousands of of d»^,crfiiatioDt^y pMgn a period of mdefinite 
years, by wious fitmUies of pbintfc.and tribes of Ipogth; apd t^awihgLPiOfA neepsaary to remove 
animals, which had been destcoyed and renewed ^vpiiy eisoatial d|jik^y« fipvier ^uces, from ccr> 
in a long series of succeasiooi. Farther, the re- tain projgessivh ch^gna on the earth’a surface, as 
searches hitherto made favour the aiqipositiDn diat wm aa,rrom the cohewgppt traditions of many na- 
the tribes of Using beings existing at each epooh tioas, that tbedmt appearance of man on the face of 
Were not a remnant of those destroyed by the pre- the gioh^ mr at least the renewal of the human race 
ceding revolution, retaining the same forms, pt after rmnih^et catastrophe, .cannot be referred 
changed nnd modified by exteroai couse^ but rpthec to a poriw mrtber hack tbap> tdiont 5000 or 6(X)0 
a new creation, adapted, we may presume, to the w- years fihm, the preset time. {jSuay, Sect. 84.) The 
tcred situation of the surface. It is possible, but rewarcbes science in this respect oflbrd a striking 
rather improbabic, that the present racos of Animals confirmation to tbe testimony of the sacred histo* 
may have existed along wtUi the mastodon of.Ame- rian. 

rica and the momnioth of Russia; but we are almost Th«patt|i’s surface may be dividad into dry land Virutwi at 
certain that they did not exist, at least In this part of aod subma^M land. The dry laiu^nsists of Iti^^ die Surface, 
the globe, with the preceding order of beings, tfie country, that is,, of mountains and hills, with the ele- 
paUothcrium, anaplothcrium, &c. 'fhe continual ap- vakd.vallpys between them; and of low country, or 
proaches which toe newer orders of fossil animals the extenstvaMplaios which lie et tbe foot or the 
make in their forms to those now living can, there* mountaiait. epa has also its plains,g^ouatains, 
fore, only be regarded as a proof that the climate, and valieya. %gh or Alpine country sometimes de* 
sod, and circumstances to which the nature of the scends io the sea by a succession of valleys below 
extinct spcclos was adapted, approached more and one another, some^mes by one large plain. Elevated 
more to those under which animat life exists at the and exteosive plains, however, with opposite dcclivi- 
present day. ties, do not terminate in one another, but are almost 

As nevf orders of beings have been introduced at always divided by land of a mountainous character, 
each change, and the most perfei^ have appealed Single detached mounlaiRs are rata, except in vhl* Mountnm 
the last, have we any reason to believe, from the con* canic districts, and in those where tlap rocks abound, 
sidcration of these phenomena, tliat some future con* Mountains are generally found in elevated bands, con¬ 
vulsion of nature may bury tbe present races of men sisting cither of one central chain, witli branches run- 
and animals, and usher in a new creation, of a still ning ofi'at right angles, or of several chains or ridges 
more perfect kind, over which some intelligent be- running parmlel to eachothcr; and in both cases often 
ing. of a higher class than man, may preside ! Wp accompanied by subordinata or dependent chains, of 
Uiink not. The great revolutions, which bava so a smaller elevation. Thus tbe Cevennes, Jura, 
iificn ovGi whelmed and new-peopled tbe face of the Vosges, with the mountains beyond the Danube, are 
globe, seem to have been continually decreasing in considered as dependencies of the Alps. Mountain 
die magnitude of their efiectt 4 from those which de* chains have generally a great length, compared with 

posited the vast masses of the primitive rocks, to thoir breadth. The ends or extremities pf a chain 

those which left behind them the Paris gypsum and and the outer ends'of its branches seldom decline 

other superficial beds', like a slight sediment in tua ga^dually into tbe level country, but rather term!* 
cavities of preceding formiytions. They may be oqu>* mte abruptly. In principal chmns, tbe highest point 
pared, in fiict, to the motions of a pendul urn, which is generally near the middle; but in depenomt chains, 
descubes a smaller arc at each vibration, till it ulti- the highest part is that which is nearest the pricfiiu 

niately settles in a state of rest. Tbe progressively pal. Peaks or elevated summits, rising far above the 

diminishing extent of these successive changes give ^ther parts of the mountain, such as Mount Bianc, 
us reason to believe, that the system of our globe lias fk the ^Ips, are generally placed on tbe principal 
nearly reached this sute ^f repose. Perhaps, wifti* rid^, or that which parts the waters, and at the 

out an improper licence of conjecture, we may cx* point where two opposite branches join. To this, 

plain the phenomena which the past history of the however, there are exceptions. Colt or nccLs, 

globe presenu, by supposing that the Deity, having which are the lowest parts of ridges, and serve 

deemed that state or the earth's surface which we aa passages from one country to another, are al* 


* Some human bones are said to have been found in loom in gypsum caves, associated with the remains 
of the rhinoceros and fossil horse. JamesoD’s Manttol pf Mutenlogjft p. 445. 
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piiyiirid iBMt alwEvs pUcod at the joining of two oppoiite the dip aild direotioo Of the ttrata; for these rireljr PliyOad 
valJcys. The Col dc Brenner, the levest of these in corre^ad with tho'declWltlei of the aorftce. On 
pnM Alpine chaft, is 46^0 feet ebore the sea. the eoatany, we^Bnd the latml and wbordinete 
The other four principal paisas through the great veilejrs in tnr *1des.M mountohn Oottiflg distinctlj 
chain are from 6500 to 8000 (eet high* The Idirest through the strata I'm that, when the width is not 
passage in the chain of the t^neesis about 3400, very great, we can generali)r trace the aame beds in 
and in that of the Andei ofQuito 18,3^, ihet above' the same order at toe oppoiite sid^ In short, the 
the see. The eantmits of great chains sometiines aspect of a nountainoua region, on the great scale, 
presquDt a Sharp Hd^, like the Swiss Alpl; eome- is very siodlar to that of a hillock of soft clay or 
times a letal track, like Mount langfield In Norway, earth which has been cat and worn away by heavy 
which it ten of twelve leagues broad t sOhte^es a rains. The fbrfOws made by the water, ramifying 
vast plain, like die table land of Mexibb in N^h into others smaHtor and smaller, with the little ridges 
A mericig 150 leagues brOkt^ and bounded by Valleys of earth between thetb, present a very accurate 
with steep sides. Where many chebis run parallel to image of an Alpine track, with its system of valleys, 
each othw, the steepest sides of the outer chains its mists and pmiuides, its long chains, and its late- 
are genmiiy turned toward the central chain; and rat and suhordinale ridges. Had the mountainous 
in the dependent diains, the steepest sidet ere turn* district, idth some siighr original inequriities of 8ur> 
ed towards the prinefeal. In general, idso, moan- face, been subjected, ror a long series of ages, to die 
tains that surround lues or barins prenfAtt tfadir i^nis which act upon it at present, or wliat is more 
steepest sides to the water. Thai the ecarpi Of the probable, to agents of the same kind, but of greater 
hills which surround the Basin of Bohemia are tutb> power, we have reason to believe that the configure* 
ed inward; those Of tho Aills which lurroond the tion of the surihee would have uldaoately been very 
Lakes of Geneva end Cobstetice face these lakeei similar to whet we see. It does not follow, however, 
those of the md^j|lt#int round the Meditenranean also that mounlaiDS haW really received their form from 
generally ihoe the| sea find &e hig^ lands which ex- such causes. (Daubuisson, I. 85—94, 245.) On ^ 
tend along the coaate of Africa, Asie, and America, the other hj&d, a debade, or great current, suchu '** 
from the Cape Of Good Hope to Cape Horn, hive some geologists have supposed, sweeping over the 
their ateepqst sides to the great basm which forms globe, or a particular district, could not scoop out 
the Itfdian4nd Pecifio'Oeean. ODaubirisson, I. 60— valleys which are almost universally shut at one ex- 
gg.) ' ^ tremlty. 

Viiicvt The form mid arrangement of v^leya correspond Hilts are less re^Isr in then- direction and form 
to those of mountains. A great mountain chain than moiuibtins. ihiey exist more frOUently in 
sends out branches at right angles to itselfl which are groups than chains, and often appear as toe last un¬ 
called lateral chains; these lateral diains send cut duiationsof the mountainous sutrace. (Daubuisson, y 
other smaller brandiea at right toeles to themselves, L 108.) 

and parallel to the great chkio, and which are called Volcanoes occupy but a email portion of the Vnkanoe!, 
subordinate chauu; and sometiiOes these last send out earth’s surface: but, in consequence of riie gran- 
others still smaller. The valleys which separate one deur of the phenomena they present, they have 
prfadpai chain iVom another, such as the valley of aiwajis arrested the attention of mankind. About 
the Rhone above Geneva, are called " priWcipal val- 805 are known, including only those diat have been 
leysthose which separate one lateral chain ftom acrive within a period to which bistoiy or tradition 
another are called ** lateral valleysand those which reaches. Europe contains thirteen or fourteen, and 
divide the subordioate chaibs from one another are of the whole number, it is computed that 107 are in 
called “subordinate vaneys.” The subordinate valleya islands, and 98 on the great continents. Very few 
open into the lateral, the lateral into the principal; of these are in constant activity; the greater num- 
the whole forming a connected system, in the order her slew for long 'periods, and some of them for 
of trunk and branches. Valleys often contact and agea. In general toelr activiqr is in the inverse, ra- 
enlarge their breadth, as if they formed 'a aeries of tio of their siae, and of those 4hat are active, very 
basins rising above each other towards their sobrcest few throw out lava, the greater number only emit 
Lakes are most abundant at the upper extremhiel of smoke, or smdiw and aihea. 
valleys. ' A vast number of smalt lakM exist along In a volcano that bar bees in a state of repose, 
the nigp of the l^rcnees, some of them at aa eleva- smoke appears befbre' am eruption ; subterranean 
tion of 8000 feet: and along that of the Andes, noises are heard; the earrii shakes; then ashes, 
where th4y are ^so numerous, there are some a|| sand, stones, are thrown out; at last, the melted 
high as 13.000. In tbo Alps there arririso many; lava rons over the crater, or bursts through the 
but the largest, such as those Of Constance, Geneva, sides, idler vriiiob the eerthqoake ceases. The co. 

Como, lie at the foot of these mountains, and at ele- Inmns of smoke consist cblotiy of oquscus vapour, 
vations ftom 650 to 1600 feet above the sea. Some with carbonic sulphuric or muriatic gas. ashes, 
of the basins, formed by the contraction of the val- which seem to be lava in a itate ofvnnr minute divi- 
Icys, have obviously been lakes at one period, thonigh lion, have been known to be carrim by the wind 
now dry. But more frequently the sides of vaiieys, fifty or an hundred leagues. When deposited m 
instead of alternately contracting and receding, pre- great quantities, and impregnated with moisture, 
serve a very striking wrallelism, salient angles on (hoy form a volcanic tola, wmoh is sometimes solid 
one side being opjposeii to re-entering angles on tlw enough to serve as bididtagetoae. Tiie sands which 
other. Nor is this the consequence of inflections in form the major part Of the (^ected matter, and the 
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HiiriiM pripci|>il 9 »u of |«Re viilfipio vMniwm, (iqDritc jCP 
Gcagikpiqr. g|< migmb pwUoB* of Urn fl o j gg m nk'tju Pjp 
of ll»0»el-jicori»i Th^«r»M^pdfritbieni^tili 
of ftugtaB And felipar, *<H|||ff^ Gi^ati Rif tin 

portioQi of (be srrio lORMert nw ^4be oppewwoe fkn94 tp proofed-gOMrsUy.firoia beRyjf. toinf fiiUiag 
of (be alw of fortoe* Along theie and Ibo oq (be exterior of the moontein, aiiduibe«llaned by 
tare ore often tbinq^B otlft untwed fitagimmU of tbe die eudden obai^ of teeiperatuie ronod the crater; 
rook, which fenac,tbe vjiUe of ibe#elcaao.' The te^ Jo m oti pw q J ItoitreTer, ;frpai reaervoira in tbe iquiriur: 

Ipcity of projeetioft it fboggbt to equal that of II aoadetuaaa ^ 0 , uf indicMad by the fish thfo^n put, 
cannon-biul, and tbc. iSirce la protb^^pualy OPftt. ftipo- fbe *ad 0 r of brpcdit Snaiw ita way into iftp 
Vesuviaa throwa op Inwe ttottea<ldOO yarda pnovo of the (ppoiitaiq. _ SpalAnnani tntnka that 

the crater, and Cotopaxfhaa iaiwcbed K ftagment of part of the tidha of Iialjp owe ti^r origio to erop- 
an httndr^ oubio yarda (weigtHOg not iaaa«^ 800 d^tof nuid* In 09topaxU.frhicb risea above the 
tona) to a diatance of three leaguea. Ibp nf perpRtiud frplt) the mel^og of tbe feat mataea 

The lava which flowa out of volcanoea ia a dark of Jaoar, wj|iea Jgidtl^takea place, producea moat 
atony aubstance, raaembiing baiait, ooiopact or po* deatruerivoJ^rrcpta, on^pf vbich avept Rway a vil< 
roua, or witlt imbedded ciyataia. It ia aeen lying in lam Jddrty,lRa|llie| araoj ae crater- 
the bottom of the crater fa) a atate of incandescence TV oaineoT ifir or M«d Fglfa»oei baa been given Air 4nd 

like melted metal in a furnase. Ithaa a motion like oertaip apota trVrn ^aaaV* -duida, or mud, or ^<>1* 
boiling; and ia aeen to awell up ftom time to tiise water (gRO^caUy aalt}* iaaae out of tbe earth, bttt'"'’‘^‘ 
twenty or thirty feet; oa it riaea, biAblea, aoipe (bet tbeae JiCini ao eonoe^n with aubterraneoua fire- 
m diameter, form on ita aurfece, and explode with m UVoloDba, in Sidly, largo bubblea of gaa, con> 
noise like a clap of thunder, buratiog intoo diouaand aiatiiig pbiefly of hydrogen, termed at aome depth, 
fragmenta, which are accompanied with ampke and 'im taJnAnndnpo, where Uiey explode, and acaiter 
spnrka. It then ainka in atlence, to riae again in « (bf left qidd >0 which are generated round tbe 
little time. Theae alternate swellinga alp aidsaidiofa oppine- Keaa p^eaa, (hew ere a number of 
arc evidently produced by (he disengagement of cVoa Trom which, at times, hydrogen gw issuea, 
elastic fluids. The force of the fluids, however,, ia • with ejqrioiiionf which reaemble anuUI earthquakes, 
rarely sufficient m the largo volcanoea to raise tJw whHe atones of Seteral hundred WRigbi are launcbed 
lava to the surface; and hence, in audh cares, it ge> to tbe diatance of some yarda, and currents of mud 
nerally happens tiiat the flank of the mountain is <ure voaoVd forth lOQO yards in length. In some 
burst threigh by tbo pressure of so vast a column, cases, die goa issues pvure from chinks or caverns, 
and the lava escapes letwally. Of ten eruplioaa of ^d, Mdung fire, exhibita columns ef flame 1 ^ yar^ 

Mount Etna, nine have been by the flaxdt, but Ve> in bright. Tbe fire-worahi^ra ip feraia built their 
8UVIU8, and other small volcanoes, habitnelly throw temples over tbeap feuntww of ftame t and the 
out their lava by the crater. On the other band, Chimer^ with many odtp fables of the Greeki, had 
the gigantic volcanoes in the Andes, having their their origin in (he Wine onbucal phenomena. Erup> 
sides compressed by tbe immense inasa of tbe Gor« tions of mud and gaseous exhaiatioda have been oo- 
dilleraa, are never known to throw out leva now in served in the Crimea, in Javq, ii) the American pro< 
either way, though lava ia found in the country, vince of Ca r t h i y in n , and many other {daces. 

Scorj<e end ashes, however, are atiil ejected. The In the district of t{ie Cevennes, in the south of 
current of lava descends in general riowly, but some- Fraooo, there exist ahow 100 conical hflla, which 
times with a velocity of five or six miles an hoar. Are known to bo volcanic by tbpir form and cpmpo- 
The surface cooling first, forms a sort of tube or rition, conaisting of mixed masm of lave, scoriie, 
tunnel, under which Ae liquid mass it BomaUmea And voicqnlo stones, and exhibiting in many places 
seen to flow upwards, in consequence of Aepreaaqre veiy ffiatincUy the appearance ot a craten But 
of Ae column behind. These tubes, pad incloiM they haya never bhen In-a sta(e of igmilon within 
portions of gaseous fluids, often form cavmrni. Whha the periods to which histoiy reaches, and are there- 
the Java first issues out, it is very fluid, but honouMs fere comsdered as extinct voloenoes. Many moun- 
more viscous as it cools. By moans of ita soUd taina in pAw countries present Ae same volcanic 
crust, however, it preserve iM heat an wtoniAing chamcltpf, though Aey have never been known to 
length of time. Spallansoni saw a piece of wood prqmwe eruptiona. * ^ 

take fire in lava Aree years and a half after it w» Recent observations strongly hvour the opinion 
Arown out, and at a distance of two leagues from Jhat iqapy pf Ae trap rocks are the prodnetions of 
Ae crater. It hw been seen flowing ten years, and ^nbterrwOmis fire. But if we confine our view to 
smoking twmity-six years, after its ejection. Tbe those mineral masses which aie recognued as vol- 
currenUareofverjkiiismAgnitndes. At Vesuvioapne canic at presdpti Aey Arm but a very tnfimgpartof 
was observed ei^t or ten* yards Aick, from 100 to Ae outer crust of tbe globe. Their formation is ob* 

400 broad, and Tonn-fiftfas of a cole loog; but Aerp viouily posterior to iMt of Ae other solid rocks, 
hav« been others much larger. In Iceland, A 178$, for Aeypre nlways found at Ae surfhee, and never 
there was a current twenty loMues A'leogA, by foqr enter into Ae framn-work of the earth. Vesuvius 
leagues in hreadA. So vast ihthe quantity of eject- has, peihaps, covered with its ejected matter twenty 
ed matter A some instances, that the mountain of square leimues, and Etna one hundred. Tbo 300 
Jorulio, A MmAo, 1600 or 1700 fbet big^, standmg existAg volcanoes, estimated aecordmg to Ajs scale. 


ipriy n plaA. was Aqpvo 
JT «wwp«i) 


^prents of WRter, RwoRiqmnAd wiA mad* AOrie- 
MS dmoend frooi voleanoes. The mter A bo- 
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ntrauMl besidUi dtiratlng their reipeetira cDO^j.tnij heve 
spread • coat of lava and soorba^ pitobabljr an huo- 
fired jrards thick, over 20,000 square leagues, that 
18 , over the twelve hundredth part of ^ surface of 
the globe. It may, therefUre^ be safely held, that vid- 
canoes, as they norr ba\^e exercised no geae* 
rat fnHuence on the state of the gl^.^ 

Thfiirv of A satislhctory theory of volcanoes is yer wantine ; 

ociouo. pirogress has been made in generalising 

the phporedna and circumstances coOneetdd who 
them wh|^ #I!en fidly fcaown, wiB certainly ionduct 
us to the knowledge their causes. First, water 
seecBs to be a necessary agent fn the production of 
voloaole fire. Columns of aqueous vapour asmnd 
fVom volcanoes; currents of salt water sometimes 
flW out of them, and heaty rains increase their ae> 
tion. It is only extinct tolcsnoes, like those of 
Auvergne, that are found ibr inland; the others mW 
always at no great distance from the sea {the mo^ 
active are in its immediate vicinity, and some are ac* 
tuafly submarine. The matter which feeds thOlfi 
does not seem to be universally diffused, but rather 
Loilected in particular spots. Hence, they almost 
always exist in groups. Tiias, Sicily and me south 
of Italy present ,us with one group, Iceland with 
another, the Air^pelago witb a third, the Canary 
Islands a fourth, and the greUt cones of Cotopaxi, 
Tungurahua, and Pinebiocha, in Quito, a fifth. This 
proximity of situation in the metnbets of the same 
group seems to arise, not from toy subtiitraDtous 
communication, but ikom the matter which feeds 
them being distriinitcd over the space they occupy* 
and accompanied witb tbo presence of the agents 
that excite combdstio^. llius, the action of one of 
the volcanoes belonging ta the same group, such as 
Etna, VesuviQs, Stromboli, Is found to be entirely 
independent of that of the others, one being asleep 
while another is active, and erimtlons of one pro* 
ducing no change in the others. Ime arrangement of 
some of theto groups is perhaps most consistent with 
the supposition of the matter being disposed in beds*^ 
but that of others, such os the volcanoes of Mexico, 
and the extinct vpicanoes of Auvergne, which are 
ranged in strait tines, rather suggest the Idea of 
the matter being lodged in veins. The distance of 
some volcanoes from the sea or from large lakes, 
with which analogy leads us to conclude that they 
have a necessary connection, the length of time they 
have burned, and their being the focus of earth¬ 
quakes, which are felt over a great extent of tuHkce, 
show thal the fire is seated at seme distance under 
the surface; on the other hand, we have every rea* 
son to believe, that wherever the source of the heat 
may be, the erupted matter does not come.from a 
very grett depth in the bowels of the earth. The 
quantity of lava is tpo trifling tb be thrown up by a 
central fire, or to restore the aquinfirium of nature, 
after it has been disturbed by convuMoni so dread¬ 
ful as those which precede an eruption must be, if 
their seat is really at a very great depth in the solid 
mass of tiie globe. Ntdther the supposition of beds 
of coal, nor of pyrites, in the interior of the volca¬ 
no, explain theforigin of the carl^onic generated so 
abundantly and miuntained so long. Perhaps the 
violent heat produced b some chemical processm, 
12 
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ta xdien^^ j(>ure metidlb based mf poteM and shfit^ Vby^i 
are^brotulbt bto contact with oxygen, chlorine, c«"ff »phy- 
or water,give uk aa Idda, thoagh only in the 
w«y of malogy, of 'file source wbeqce subterraneous 
fife b derived, (paubuiskon, 1.' ido, ifiS, 208, 

SIS.) ' 

fo an article like thb, We cannot atlfmipt a detail¬ 
ed descriptioa of the phytickl features of each tountiy, 
and must tildrefore restrict nunelves to a very gene¬ 
ral survey of the two grMt continents, the old and 
the dew. 

If we consider the old continent attentively, we cuimi 
shall find thkt its general form, the declivity of 
surface, and the course of its rivers, are chiefly de- 
termini by one great xonc of mountains which tra- • 

verses it from one extremity to the other, at the 
mean latitude of iOf* north. Th'S Alpine girdle bus 
its origin on the shores of the Atlantic between the 
paralldls of 80** and 42**, from which, in several 
chains, under the names of Atlas, on the south, and 
the Pyrenees, Alps, Mount Hemus, on the north, it 
passes into Asia; and there, under the names of 
Taurus, Caucfistfl, and Elbourz, it is continued east¬ 
ward to the TOtlf degree of longitude. At tins me¬ 
ridian it ^idcs into two blanches, one ot which, 
tlik Himaliy^Bb range, takes a direction south-east- 
ward, and terminates within 400 or 500 miles of the 
Qulf of Bengal; the other, Mount Altai and Yab- 
lounoy, passes north-eastward till it strikes the Paci¬ 
fic Ocean at the latitude of 55”. Its entire length to 
east longitude 140 is 8000 miles. Its breadth va¬ 
ries from 5po miles to 8000. The PyrAees, Alps, 
and Mount Hemus, ought evidently to be consi¬ 
dered as members of. one great group with Mount 
Atlas. Tb^ rise under the same meridian, and 
have a corresponding direction; they are not sepa¬ 
rated by open plains, but by a long and narrow in¬ 
land sea, which, from its steep shores, and great but 
irregular depth, has exactly tlie character of one of 
those profound lakes that occupy the bottom of val¬ 
leys between the parallel ridges of the same moun- * 
tain chain. ThC Sierras of Spain, the high ridge of 
Corsica and Sardinia, the Italian Appenines con¬ 
tinued through Sicily, end the mountains of Soutliera 
Greece, form so many transverse branches connect¬ 
ing the great southern and ndrthern chains of the 
band. Perhaps most of these transverse branches, 
where they meet the waters, are continued by sub¬ 
marine ridges. At least ^bb is the case with the 
connecting branch of the Appenines and mountains 
of Sicily : for, thou^ tiie If^itenranean generally 
is too deep for soundings, tiiere is no more that 100 
fathoms anywhere between Sicily and Cape Bon. 

Through the mountaips of the Morea, and Crete, 
and Mount Rhodope, the African and European 
chains are connected with Mount Olympus and 
Taurus. The Carpathians and Erzogebirge are de¬ 
pendant chains of the Alps. Mount Taurus, rein¬ 
forced by the chain of Lebanon, turns north-east¬ 
ward round the sourem of the Euphrates, where it 
onites with the lofly group of Caucasus. From this 
the principal chain passea round the bottom of the 
Caspian Sea, under the name of Elbourz, including 
the high pmdc of Demewend. A colleteral branch 
pastes south-eastward, along the basin of the Tigris, 
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i>h}nieri th«Aonli side of the Pertitu Gulf ttid lodiw See, Thktjrreeelfpditemuieu hdnd of luountidne itnur 
(.t-ngrapiiy. ti|( ^ jgto (],«plglm ^ j^Ui lof the be (nasHeiedes the spine oftbe ancient contineet. U 

Indus. Between these two run vfckioaHd^ in d{f> detennijpes the direetion and dev«tion of theSOTfhee> 
ferent directions, but sen«ndljs|^ a certwn degree over nine^tentha of Burope end Asia, and ohe-dfA 
of {laraUelisni to the outer dWtn, the whole of of Africa, the conrse of aJi the great rieers in the old 
which give the diaraetef of table land to the Sttrftea world, eatept the tfite and the Niger,, and in some 
of Portia. About 70" of east longitude the gimt measure the diinate of tlie different regions^ |t in* 
band parts into two brapehei, one of which, in sewe- closes withta ks extreme brsiiches Spab, BaiiMfjr, 
ral chains, runs touth>eaatwtu<d, forming a lufty bar* Ittlj, Swissertand, Sauthero.Oern)any, Hungaiy^ tibe 
rier to Hindoatan on the north, and giving him to Meditermneah Isto, Twtkey in Burope and A<^ 
tile Indus, the Ganges, and the Burranpootcr. The Persia, Bucharia, 'fbibet, and Cbinesie Tartam all of 
other, the Altai broach, proceeds notth*oastwrd to which eouatriea oonilBt ei^er of, table hud, or of 
the sea of Otchosh, sending off j^veral amaUbmnehas vi^yc placed between toe difforont chains. The enr- 
on both sides. FrOm Uda, in latitude dO", it shirts the tee of this mMuitetnoiie zone occupies a space of 
sea to Behring's Struts. These two gmi brsnohes 5,000,0(10 s^ume miles, and embraces Persia, Fite* 
support the h^h plateau of Thibet, within or peiur niefa, Awyrip, Asia Minor, Greece, md Italy, all the 
which ail the largest rivers of Asia have their source, early seats of civilization. Spain consists of a suc- 
Haght The height of this great Alpine zone is various, cesinon of vidloya’ from £00 to 2500 feet high, divid. 

Mount Atlas, according to Chenier, is covered wiih ed by rid^i and in the central parts, especially in 
eternal snow, and must therefore exceed 10,000 feet the basin of the Douro, approaching to table land, 
in elevation. The Sierra Nevada, in the south of Southern Swisierlarfd and tna Tyrof present us with 
Spam, is 1 l,G60 feet high | the loftiest summit of the prnfouadaalleyafrom^lOOOtoSOOOieetabevethelevel 
Pyrenees is 11,281 feet, of the Alps, 15,64Sfeet, of of the sea. Nprthern Swigserland, Wirtemberg, Bava- 
thc Cnipatiimns, 8610 feet. Mount Etna, lOjSfds feet, ria, and Austria, consist chiefly of irregular plateaux 
Mounts Orbelua, Olympus, and Parnassus in Greece, from }000 to 200(> feet highi'brolmn by mountain 
‘ from 6000 to gOOO feet* With regard^ the Ada* ridges. Italy egdWioeS mcrek the declivities of the 
tic mountains very few of their hughts have btefl ^A^MSkines, Barbary those of Mount Atlas. Greece 
measured. We know generally that Mount Taurus, eOBHsta of narrow littoral declivities, and bssin- 
in the soutii of Asia Minor, Mounts Caucasus, Ara* shaped valleys » and the Mediterranean Isles are 
rat, and Demawend, reach the limits of perpetual merely the summits and sides of marine inounuins. 
snow, and must therefore have an altitude exceeding Bohemia is a circular valley, the bottom of which is 
9000 feet. But the most elevated part of this moun* probably 500 or 600 feet nigh; and Hungary a stiil 
tarn band is the Himaleyab, the loftiest pummits of larger and more- level plain, whose bottom, accord- 
wliich, according to the estimate of Captain ^ia&e, iog to Huipboldt, is not men thaik SCO or 250 tet 
rise to the height Of 25,000 and 28,000 feet above the above the Black Sea, Aria Miner <a irregular 
level of the sea, and are therefore the most elevated elevated plateau, fenced on the south ny Mount 
land on the giobo. {Edinburgh PhUosophicalJourtud, Taurus, and declinii^ generally to rite north. Per* 

No. X. 408 ) Tiie Altai chain is but little known, sia, acdording to Oiirier, Is also a high plateau, sup- 
Various circumstances show that it does not general* ported on alf rides by mountains, and depresMki in 
ly rise to a great height above the surrounding coun* rite middle, so that tim waters never penetrate the 
try, but It stands upon a very elevated base, and the externri barrier, but flow inwards, and stagnate, or 
extreme rigour of the climate proves riiat its ahso* diu^paar hy evaporation. Thibet is a plateau of 
lute Iieiglit IS very great. Taking the whole Alpine the same kind^ but still more extensive and more 
band together, we shall probably not err far, if we elevated, Ibrming, in truth, the summit of te 
reckon its mean height in Eurc^e from 4000 19 9000 Aiiatto plains, and the most extensive and lofty 
feet, and in Asia from ,5000 to 14,000. range of table land on the riobe. Fteoi a single 

Apart from this principal system of mountains, we fact res]wcting its climate, Humboldt has inferred 
have two small and separate chains in the nprthera ri»t the height of this great plain is from 9000 to 
part of the old continent, Thrae are the Dofrines, 10,000 feet above the sea, Thibet, with the desert 
1000 miles long, with a mean height from 4000 to of Shamo, which is merely its continuation to the 
6000 feet, and of which the mountains of Scotland north.east, are supposed to comprise a sifffa^ of 
and England may be considered a detached portion; 1,500,000 square miles. From the litUe that n 
and the UiaU, 1400 miles long, and of a moderate known respecting these regions, tbcjr are believed 
but unknown height. Both of these chains run south to consist of lavm sandy or stony plaios, diversified 
and north, or nearly at right'angles to the grand by mountains of moderate height, and by pastures 
central band. Ihe Dofrkiei have a system of deeii* with incoosiderriile, streams, which seneraily Ipse 
vities and rivers deMo^t <m them, embracing the themselves m salt lakes or marshes. In Uie eastern 
wiiole peninsula ofScan^navIa. Thetlrais seem to part, the countiV of the Kalkas, though it rises per* 
produccialmost no effect on the general directiqnof the ceptibly from China, the elavation cannot be nearly 
Burtee and of the riverb in the great nordiero plains, so great as Ms Barrow supposes, Ibr some of the 


* Notes to Letlia^s Gtomeiry. Arricles Ewropx and Gbxbcb, in this SuppUment. 
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Hbyaini btlla jo UUuide 45^ aad 50<* ww fiorend piA wood, 190t^ of loosUi^; jdstadlof^^prtliierB ^frioti Am* n^viod 
tieoKiapby. ,rt,ieh d«M not grow on Caiu»Mi« <ia n fiomtpond* Cabui,Aw;1i«rb^ Thibet, nsd^tho 

ing Intiuide) at more than 6400 feet of obwlote mfputa pitrt ^ Ghlneto Tartar^r ^imd eodwacing an v •""* 

> VM of 6idOO,QOO of iqufra nill^ or nearly one* 

oiMt l^he region on the north, exterinr to thu greet fnnrth of the two cootinenu through, whitdi it pawea. 


PUin. simple and uniform ip- «ta character. Corameociog 
from the eeaterfl ihom of the North Sea and tho 
Baltic, it eiteflda in one veat plain, unbnAea bjr e 
single chain, pf mOuntaina. except the Urala, th the 
Nordt Boi^ Qtoeen. ,Tbia plaia, the laigfet on the 
globe, imditdkig geoeridlj the wlmle apace bMween 
the df^h end 70 th patallehi, has on average Areadth 
of 14100 milea, and a length of ahout 6000, and 
ccnqwdhenda on area of 6,600,000 square mites, or 
ratlw more than one*ibiuth of Ennqie end Asia, 
A embraces the irestern part of France, oU Holland, 
Nortbero Germany, Prussia, and the whole of ^us* 
sia. Of its western division, thet part which com¬ 
prises France has considerable inequalifiea of anm 
iace, coaau genwally rotky, and a good soil, which 
declmea to the west. From HoUand to Jutland it ia 
chiefly a heathy or marehy itefjw, very low and level, 
and with 64t Aores. From MecUenbucg to the 
Gulf of Fhdaod, oands aro more abundant than 
heath, the ahorM «m flat, the surfwe, which hi lew 
and abounding in shallow lakes, declines to the JBch- 
tic for a breadth of S60 miles- From the longitude 
of SO" to the eastern extremity of Asia, a vast plain 
extends, hne-fiflh of which declines to the Black Sea 
and Caspian, the other four^fiftbs to the Frozen 
Ocean. Between the paraileb of SOP aod 60" the 
sou is generally capable of culture, and in many 
places rich, but it ia intermixed with extenuve sandv 
deserts impregnated with salt, and abounding in sut 
lakes. Tiflre are large fore^ but the surface is, 
for the greater part, Utt|e wood^ preseoting exten¬ 
sive open poBtucea, which are denominated steppes. 
Beyond the 60 tfa parallel the ground ia' generally 
froxen during the who^ year, ara.inoapable of cof- 
ture, but produces some low and atunM wood aa 
for aa the parallel of es” or 67**, and grass or moss 
to the boraers of the Frozen Ocean. Tbp rivers 
eastward of loegitude 55" have all their coursea 
nMthwerd; they have little declivity, and are na¬ 
vigable almoK to thmr Bources, for the few weeka 
tlwy are open.f . • 

Zone of Amth irf the great central band of mountaloa, we 
Sami,. have an immense zone of sandy deserts, 900 miles 
broad, aod 4500 long, extending between the petal- 
lels of 18^ and SI" north, and between the west coast 
of Africa, and the mouth of the Persian Gulf. But, 
in realii^, the sandy zone includes also the eastern 
part of the great Alpine girdle. It io, dter^ore, 
more accurate to consider it at extending across the 
African continent in e band of 13 degrees in breadth. 
From the Red Sea it turns a Utue to the northward, 
and in the form of a tenneated triangle, resting upon 
this sea as a basi^ it r«Mhes obliquely actoss tN con¬ 
tinent of Asia to the 59lh degree of latitude, and the 


tile valleys, but it is characterized by vaat desert 
plains, jfmrmed of very }igbt moveable sands, wiu'dt 
aosomethe form of waves,-n4>ybarniDgand MtUen- 
tial winde,t^y an extraordinary aridity and want of 
rivers,—and by an abundant formatioD of siJt, some- 
times depowited like e crust on tho surface, some¬ 
times mixed with the inferior soil. Except the In¬ 
dus and the Oxus, there is not a river of any size 
within this immense region, which is twice as large 
a« Europe. The Sahara, or western desert of Afri¬ 
ca, the peninsula of Arabia, and the great Plateau of 
TIdbet, present the roost continued surface of sand. 

Oe^B, or fertile quits, are fbund wherever the 
rarings break through the upper sandy atratum. 

Iraete oases are comparatively numerous, and exten¬ 
sive, in the eastern part of Afl^; while in Persia, 

Cshul, and BucharA the surface is diversified with 
green mountsins, which give birth to fertilizing 
streams. Of the whole sandy zone, however, it is 
probable that three^fourtbs consist ^ irreclaimable < 
dasertk. 

South from die Sahara in Africa lies a compara. soutli Afn- 
tively tortile tract, the basin of tho Niger, the Sene- ca. 

f N, the Gambia, and the upper basin of the Nile. 

'his is bounded on the south by the ridge of Jebel 
Kumra, a mountain of moderate height hobind the 
coast of Guinea, but rising to. the re^on of the per- * ' 

petual snaw in Abyssinia, if the two are really parts v 
of one chain. XJtUe is known of the great southern 
extremity of Africa, extending from these’mountains 
to the Cope of Good Hope. Frpm the elevation of 
the coast, and the smallaess of the rivers, it may be 
conjectured to consist chfefly of table land, and to be 
dUunguisbed by its aridity. 

From the hei^ waters of the Ganges, a low and soutii Asi». 
level tract extends to its mouth, and from this to 
Cambodia, a series of long valleys opening into 
marsliy plains at the shore. The triangular pen¬ 
insula of India, and the riidi country of China 
on the opposite aides of this tract, are covered by 
considerable mmmtains, and have the character of 
table land. The group of-islands which extend 
from China and Malacca to New Holland are in 
general frdi of elevated mpuntaini, many of which 
are volcanic. New HaUnod hjti some of its shores 
low, and some elevated, but it is not known to pos¬ 
sess anjr veiy high mountains, or any large rivers. 

Of the innumerable small isles scatters in the Paci¬ 
fic, the greater part are merely the summits of coral 
re^. 

'i’he Now World fisrms two great continenu, south aiuc- 
united by a neck of high land. South America con- net. 
sists of one vast expanse of surface ^ small ekva- 
tjon, everywhere protected on tiw west by the great 


• See Bartow’s Trtuels- Gerbilkin's Jeurnies in Histoire Geaerale tie Pqyqger, T<m>> I^* 
■j* Walckeoaer, CosmoL 40S, 4IS. Sauers's Narrative. Pallas’s Traxels. 
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ranpttt of tho Andih Theta teowrtafot^ oihki^ 
pm BkMg the waitarn com, M dw <BiM»et^of 
30 to IM iriiei from the lOti tw/lD <&iH> ofthtiP 
sammitef to the hafght of’fi.OM feet, OOd in Pero 
hive « mean devotion of eboot f^,060 feet. ThoNl 
are small transverse ri^m one In Caraoeos, 
at tin latitude of 8* or 9*^ north r aootiier, vhiob 
divides Galana froiO the batiii of the AmaaMi t 
and a third, whioh 


m 

n^ieheUrts thteoaiti Ob tlw east aidOy they bdad Viqtdssi 
tlMfr tetimr to the nearest sea, over a ainfMe littli * **yjg^* 
incilaed, flomog to the norUHeaslt and aordcia ^ 
northern parts, «ad to the sontii^eaet and eontii in 
tbO'OtMiiiiem parts. On topking attetttivtfiy at tte 
rivers in |he k will be peroeifed dint tbe chain 
of Jabee dbove Lake &ie, the upper Bfiidke^ppi, the 
Missouri, the Arkansaer, and Red Riser, dl neiotdn 
one'diroctioo, to the soOth.«att, that is, ats£ditad> 


a third, whioh parts from the CordiiiOHti la _______ 

South latitude 18®, proeeediog eastward, sad sptoad- gins to tbe general Une of the oeost, reckoning Aom 
ing out into a range of tdiio land aait ipproaOhee Sbrs Seotia to the nortlMrest earner of the MiMri- 
the eastern coast All these transverse wains are 


of small elevatioD. The low region Of this cobtinoDt 
is divided into three great plains, rdiich Ibrm the 
basins td' the three principal nvers, the Orinoco, the 
Amazon, and the nets. In the baSin of the Oritan* 
CO, the eye is fatigued by the unvaried aspect of a 
boundless level, uniform as the surface of tbe occaa, 
without a plant, or any object a fool in bei^t, to 
break its monotony. Except on the borders at the 
rivers, these plains are destitute of trees. After tbe 
annual rains, they are clothed with a laxuriant her< 
base, which, during the heats of the dry season, is 
reduced to dust, and disappears. The soil then 
presents the aspect of a parched desert, in tiio 
chinks and fissures of which, the alligator and ^ 
great serpent remain buried amidst tbe diy mvid,' 
till they are awakened by the first showers. The 
Pampas of La Plata, which extend frmn 18* to 40* 
of south latitude, are plains of the same description. 
But the zone which divides these open plains, and 
forms the bosio of the Amazon, extending froni 6 * 
or 7 * of north, to 18® of south latitude, is one vMt 
and continu^ forest. On the easteiW side of tbe 
continent, this forest extends as far south m latitude 
S5*, and altogether embraces a surface of 110,000 
square leagues. This middle region is also the highest, 
but _ so low are all tbe three, that, if the sea were 
to rise 50 fathoms at the mouth of the Orinoco and 
Plata, and soo at the mouth of the Amazons, it woidd 
wash tbe eastern foot of the Andes, and submerge 
more than one-half of South America. The Llanos 


theMexi> 

cm Chilf. But; ks if tbe barrier cf the AUeghanies 
imd been thriNm up siAsequently to Uw geneinl 
level of the arirface being settled, sve find tbe St 
Lawrence and the MisAsippi, after running nearly 
paiytel till they were whbin fiOO mde* of the coast, 
soddenly deflected from their souilMMut course, and 
proceemmto the sea in dliecliotu almost exactiy op. 
posite. Tne mean -height ef tbe AUeghanies is from 
flOOO to 8000 feet. 

, The Woods are thickest on the eastern side of the 
Alle^anies. In ri>e basin of the Ohio, which aCcu. 
pies the western declivity of these mountains, exten¬ 
sive tracte caUed priuries, destitute of trees, but co^ 
vered with Irerbsm, occur. ■ The declivities of the 
rocky mounbutn ftom the Mliiistippi to the Pacific 
pecan are generally bare of waoi^ except along the 
rivers, mid within twenty leagues of the sea-coast. 
In truth, the whde of this vast region eonsisu of 
open stqi^ or savoMiaha, of a ridi soH, and afford 
ing exewent pastures, but mixed with stony and 
sandy tracts, especially towards tbe Mexican fron. 
tiers. Itelt springs are numerous, and in some dis¬ 
tricts the suiface is Incrustated wito a saiine e0ores- 
oence. The whole of the region east of tte Rocky 
Mountains, from the SQtii pawiel to the Arctic Sea, 
is generaHy low, abounds in lal(e^ and is tcsatily 
wowed as far as the 60 th degree of latitude, beyond 
which trees cease to grow, flrom the Gulf of Mexi¬ 
co to the mouth of Copperminn River, in latitude 
67®, the counliy may ne considered as one great 
plain, the tnmmit of whieb, about the 50th parallel. 


and Pampas afford pasturage to millions of cattle, and is probably not 1000 /eel high. The iqean height 
are, in truth, ttepmt like those of Southern RuNia. . .. ... . 

There are no real deserts in South America, except 
a narrow tract of rock and quicksanm on the coast 
of Peru between Coquimba and Lima, on which no 
rain ever fails. (Humboldt, Pm. Nor. IV, 899, 

Sll.) 

The North American continent, h1ce the South, ir 
distinguished by one great chain of mountains, whieb 
traverses it ftom south to nortil nearly tbrongh its 
wliole extent, leaving s large open leVel region to 
the east, and presenting a steeper and narrower de- 
riivity to the west. The chain of tte Rocky Mouto 
tains, which ascend coqsiderably above ittlbrior 
limit of perpetoal snow, at latitude 46*. baa proba- 
bl)r an elevation ofSOOO or 9000 feet. Ina^Crti 
point of view, these mountaitu determine the de^- 
vities of the soil* dnd the course the rivera over 
nearly the whole continent. Ote the west side of Ihs 
chain the slope is rapid, and the rivers, se far as 
they are known, flow directly to the Pacific Ocean, .^j^out 
pa^ng through a high, broken, intemqited ctiaiw , ^fjfr'ba 


of the great basin of the Mississippi and Miuouri, 
Humboldt tiiinks, does not exceed from 500 to 800 
feet. The interior of tbe country between Macken- 
zieVIUver and Behring’a Straits, and between Hud¬ 
son’s Bay and the coast of Labrador, n entirdy un. 
known i but the former is probabfy ftrtile and toler- 
aMy Wooded, as the whole of die r^ion west of the 
Rowy Mountains has a mild mid humid dimate. 
The fate discoveries of Captain Parry and Coptabi 
Frimklin have rendered it probable that the northern 
limits of the American Continent run generally along 
the 67 th or 68 th parallel, «nd tiiat the space between 
this and tbe lalitnde.of 78 ^ or 80® is occupied by a 
numerous gtwiqi of islands, of which Greenland 
may be conitiderad a part. The isthmus which con¬ 
nects tbe two Aoicrican contineou coasisu of a 
prolongation of tbe chain of the ^ides, of mo¬ 
derate bsjgbt, and wbidi, about the latitude of lb" 
north, spreads out into a vast plateau of tsbie land, 
7000 feet above the sea. From thn elevat- 
some detached vokanio mountains ascend 
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Phyueal 10,000, reaching an abiolute eleraUon of 17,000 feet. 
(War^ei^’a Ameriea, Chap. 81,33,33. Wdckenaer, 
CemoL Chap. 14.) 

A coniparikon of the great contincnta of the Oli] 
apd New World showa that the advantages are great¬ 
ly on the side of the latter. All the -interior parts of 
Mth the Aroertcao continents have the advantage of 
being nearer the sea than the interior parts of Asia 
and Afsica. Thera are in America no great deserts 
like those of the Obi World, which not only with¬ 
draw a vast portion of the soil from the use pf man, 
but, by the burning winds they generate, render the 
neighbouring regions scarcely habitable, and, by the 
wild beasts and robbers to which they afford shelter, 
oppose a more formidable barrier to the intercourse 
of nations than stormy seas or snow-clad mountains. 
But the grand advantage of the New World is its im¬ 
mense facilities for inland navigation, in cuuseouenee 
of the little elevation of its surface and its multitude 
q& noble rivers. The St Lawrence, the htUsissip- 
^ the Amazons, and tiie Plata, penetrate the heart 
of the two American continents in a manner to wbidh 
there is notiimg analognus in the Old World. By 
means of these great streams, and their branches, 
there is scarcely a district of any extent, however 
remote irom the sea, which Itas not a more easy and 
rapid communication witli the rest of the world than 
the countries withtu 200 or 300 miles of the coast in 
tlic greater part -of Asia and Afiica. Mexico, the 
only considerable region in the New World without 
navigable rivers, has the adiaiitage, by the narrow¬ 
ness of its territory, of being everyw here near the 
sea. We may add, os an accidental advantage of 
the New W'orid, that its aboriginal inhabitants, from 
tho smallness of their numbeis, present almost no 
obstacle to tiie establishment and growth of a civil¬ 
ized population; while the Old World is too thickly 


PHYSIC;AL GEOGRAPHY. 


.ed. 


the mtdtt trunk or liyer* wbUd^ conveys die watns Viijriksl 
of the whole to the sea. Au these descend over In* 
dined planes, so that th* lowest point of each brook 
is Uiat where it joins the rivnlet.—the^ lowest point 
of the rivulet that where, it unites with Ute main 
Stream—and the lowest point in the whole ayittnn of 
inclined planes, is that where the river falls inifo die 
sea* These basins form natural divisiona in physical 
geography. Thus the basins of the Rhone, Ga* 
ronne,' Loire, Seine, and part of the basin of the 
Bhine, comprehend nearly all Prance; Northern 
Italy consists chiefly of the basin of the Po, and Bo¬ 
hemia entirely of the basin of the Upper Elbe. 

Tiie form and appearance of river courses leadChannck 
to tho concluuon that their channels are gene-i’"*' Pon"* 
rally the work of their own currents. We never ‘ 
find them flowing in cavities which retain their na¬ 
tural shape, but always in beds cut below tiie ad¬ 
joining surface, and corresponding to the quantity 
of water; Uic bed of the main stream being larger 
than those of the great branches, and the beds of the 

J ieat branches larger than those of the small. They 
o not accommodate themselves to the inequalities 
of the country, but flow near the surface in low 
plains, and cut through a high ridge when it comes 
in the way ; preserving a pretty uniform rate of de¬ 
scant, however great may be the undulations of the 
superior soil. The deep ravines that iiavc been cut 
through bard rocks in tliis way, by an agent that 
operates so slowly, impresses us with a conviction 
that immense peiiods of time must have elapsed 
since tho operations commenced. Before this took 
place, the courses of rivers must liavc consisted 
chiefly of a series of lakes communicating by cata¬ 
racts. The waters flowing down from the liigh 
grounds in one district would collect and form a 
lake, which would increase till the flood found a 


peopled in n^ost of its parts to admit of being easily passage over the lowest part of the bounding ridge, 

•« A _ .t i*_1l _____I I 


colonized, and by tribes who discover no aptitude for 
civilization themselves. 

The extent of the four great divisions of the world 
is as follows: 

Sq. Eng. Mites. 

But ope with its Isles, - - 3,^3,000 

Africa with Madagascar, • - 11,420,000 

Continental Asia, - 16,890,000) 

I'hc Isles, including New Hoi- ^ ^ 31,0Sp,000 
land and Polynesia, 

South America, 


North Do. 

Islands, 

Greenland (supposed). 


4,20O,O0O) 

6,420,000 J 

8,100,000r ^ 

160,000' 

630,000 


I 


51,343,000 

Eiverg. Uivers are natural drains which convey to the sea 
that portion of the waters falling upon the earth, 
which does not pass off by evaporation, or go to 
nourish organic bodies. They invariably occupy 
the lowest parts of the surface of the diiUricts from 
which their waters are derived, and these districts 
are called their basins. The basin is bounded by 
high lands, which are sometimes mountainous. The 
water descending from these collects into brooks, 
the brooks unite into rivulets, the rivulets united foi^ 


and fell into a second cavity, in which they would 
again accumulate, till they were discharged by an¬ 
other cataract into the next natural hollow. By a 
twofold chain of operttions these lakes and cata¬ 
racts disappear. The bottom of the lake is constant¬ 
ly rising by Uie earth and gravel carried down by 
the torrents and spread over it, and the level of tlic 
waters is conbtantiy sinking by the action of the 
stream in deepening the outlet. At length the lake 
becomes a dry level plain, with a, gravelly bottom, 
add the cataract a deep cleft or ravine, through 
which and the plain above, the river flows with a uni¬ 
form and gradual descent. Many of the haughs or 
holms seen on river courses have undoubtedly been 
lakes of this kipd. 

The surface of the giobe everywhere presents chsngw m 
traces of these changes. The celebrated passage of River 
Ecluse bay exactly the dimensions and appearance 
of a channel cut by the Rhone itself, and exhibits 
marks of the action of'the water far above the pre¬ 
sent surface. Three distinct basins are observed in 
the course of the Rhine. The lake of Constance oc¬ 
cupies the first, the second extends from Basle to 
Bingen below Mentz, and the third from this to the 
sea: and each of these basins is separated from the 
others by a narrow rocky strait. In the Danube 
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nuybadlito^jaUiqltbebii&of 2MpnjlB/Aa9trit» 
Hui^ry, from mch of eicapM 

« mounttinoia defile. The o^mtnl 4efilsof 
Tempain Themfy, the dM end jn^lged cMU by 
widen the Potewmjic» Soi^tiMieBiwh, ero Oelewere, 
penetrate the ef the Alleghaoie% ftH bear 

decisive marks of the aetion of'^e stream. In mai^ 
casesj the subaidfoce of the water can ha traced 
from one ievd to mmtfaer by terraces of navtd left 
on the sides of the mouauiaki In the ratteyof ttm 
Rhine these are seen to. the aundrar four or flra^ 
at the distance of twentyi Afartn or forty fiwftelow 
one another, and from them noAeeer Fleyihir ai> 
certained that thja river had once flowed at> the 
height of 860 feet idiove its present bed.* 

In the greater tttnnber of river courses we see 
those chanees completed, bot in the chain of Norfo 
American Takes on the St Lawrence, we see them 
still in process. On the rocky sides of some of 
these lakes Mackenzie observed marks of the ictiOa 
of the water considerably above its present level. 
The Niagara falls have been observed to rece^ 
about eigiitecn feet in thirty years, by theavter's 
wearing away the limestone rock. This roidt foton 
a large level platform, from the outer edge of which, 

' SIX mites below the falls, the cataract has receded, 
and worn out a deep channel of that length by foe 
constant attrition of iu enrrent. Had the surface of 
this rock dipt rapidly to the s^utbirard, the lake 
would have been emptied long ego. The ftet is in* 
tercsting la another point of view. Supposing the 
rate at which the rock it trotted away by the stream 
(eighteen feet in thirty years) to be well ascertained, 
and to have continued uniform, since foe foil has 
gone backwards six miles from the position it must 
hare originally occupied, it may be ittforrod, from 
calculation, that 50,000 years have elapsed since 
the waters of the St Lawrence began to flow. If we 
could depend upon foe smaller unit—the annua! 
waste of the rock, m should consider this as a to-. 
lerable criterion for^timating the antiquity of foe 
present physical arrangement of the earth’s suriace. 
(Hail’s Tratflt, p. 235.) 

MluviklDs- Where rivers which pass through low and level 
pouts at Ri-tracts are subject to annual inundafron, the earth, 
virs gravel th^ bring do^n, deposhed most 

abundantly on their banks, rane thm gradual¬ 
ly above the surrounding country, white a part of 
foe matter carried to the sea enlarges the coast, 
or forms sand or mud banks frhich rise, by degrees, 
above the water. It is thus that the Ganges, Po, 
Nile, Mississippi, and many other rivers, flow on 
the top of ridges. During floods, the elevated sides 
are sometimes burst throm, and the waters which 
escape either stagnate in takes, or return into foe 
main stream lower down, forming islands, or travel 
to the sea by a separate mouth, and form a delta. 
Hence the Amazons, Orinoco, Mississippi, Nile, Da¬ 
nube, Wolga, Gahges, abound in islands, and have 
deltas from 50 to 200 miles in breadth, at their 


moitfok. In foe traetit ef new gimind which, ira niyiiaa 
fotn gaioed from foe sea,’foe sm auiyheston efr“ ^ |^ 
t even degree of solidity, from soft Bsad to firm land, 
foe bread ^s&i at foemohfo of foe Ganges, be* 

IsAmu'' foe Tippmah bffls and BaidwiD* wherever 
the ground fr pwetrawd, no virgin toil la fitoad, but 
•a alloviat dmosif of wmd and mud atnaaged in 
•tnua. The fiatot soil transported to foeaea ran- 
dera foe water muddy to the distsnee of twenty aiiw 
from foe coast. The Mizsissippi is supposed te *dd 
about two leagues to foe Coast hi a century, or 900 
ibet Mr aiiiurm, at fh# paint wbekwits main stream 
Adis fn.^ (Warden'a Ammeat IL 402.) But the in¬ 
crease, if eqnaHy distributed ever the whde delta, 
would not exceed two or three Aet per miHum. 

Yoinay chlmflated, but on very loose data, that foe 
Nile 1 m advanced four niiles at Beietta, and tea at 
DaBiMb.itince foe timeof Herddotost a quantity 
fkr too gfOa^ amounting to rixteuir feet per annum 
ever foe whole delta. But Gfrard ascertained, that 
foemenal floods of foe Nile bad raised the surface 
of Upper Bgjipt dbont foe Aet four inches (English) 
since foe Bomstonettoent of the Christha era, or 
four infoes in a ceutory- Now, aa foe sea deepens 
on foe cosfoi at the rate ef a Atbem in foe mile, 
supposing foe deposit to flavu boob at great along 
foo iHkm thora as in fote Tbababf, the addition 
would amount to no more than one mile and a quar¬ 
ter since foe time of Herodotus. The great error in 
1 estimates of this kiod lias arisen from confound¬ 
ing foe changes that belong to geological with those 
that beloDK to historical periw. The Po, which 
sweeps ra^dly through n rich railtfy, transports a 
vast quantity of alluvion, and kr fonnd to eooroach 
upon the Adriatic, at the astonishing rate of 228 Aet 
per annum, at iA two principal mMiths. Adria was 
once upon the sea, and a circular spaee ef twmity 
mileC m diameter must have been fifled up with 
solid soil since it wu built. Assuming foot 2500 
years have elapsed since the buildiiig or Adris, and 
allowing the new ground a depfo w twelve feet, it 
ffoows, that foe river mint haye Mposited 45,000,000 
of cubic feet annually at its mouth, exclusive, per- 
hape, of as much more floated away by the sea, or 
spread over the banks higher up. Even this raan- 
tity of alluvion is a trifle eompiMd with that of the 
Yellow River of China, which is 2,000,000 of cubic 
Aet per hour, if Mr Barrow's estimate may be ere* 
ditem Great as these effects seem to be, they sink 
into inaignificance when compared with the whole 
extent of foe ocean. Assuming that the mean dppth 
of foe sea is two miles, and that each district of 
land, of foe same extent aa the basin ot the Po, 

Arnishes an equal quantity of alluvion, it may be 
shown that ft would requira 400,000,000 of years to 
fill up the present bod of foe ocean, f 
Ail rivers are subject to occasional or periodical I’cnodiai 
floods. Those ’of the Nile, observed in a country 
where no rain flilb, have bhm a subject of specula¬ 
tion since the time of Herodotus, ^fnthin the torrid 


* DaubuKson, Gear. I. 105. Hail’s Traveli in America, p. 268, 846. PlayAir's If'oris, I. Ivi. 
t Volney’s Trav. L 28. Edinburgh PhU, Jour, No. V. p, 53. Cttvwr’s Geol, Etmy, S’lppl, Barrow's 
Trav. 4£)1. 
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niyiieai Konei th«e floods are produced by the aanual raioi, 
oeagwphy.nnci ocouT during the summer mooUia t but, beyond 
~^tlie tropiOB, they occur at ▼atious seasons, and io 
high latitudes, chiefly in spring, when the snow and 
ice melts. As the season of rains at each parallel 
within the tropics commences generally when the sun 
passes the zenith of the place towards the pole, and 
continues till he pass it again on hie return, or a little 
later, the floods, of course, last longer as we adrance 

farther wHbin the torrid zone, and at the equator are 

perpetual. Hence, the Amazons, which derive* its 
waters from both tides of the hquator, may be said 
to be always in flood; but as its largest branches be¬ 
long to die southern hemisphere, its greatest iuunda* 
doM are during our winter monthst Those of the 
Plata take place during the same season, but are of 
shorter duration. These floods cover a vast but un- 
Icnown range of coimtry. The Orinoco begins to 
rise in May, overflows its banks in June, and returns 
into its bed in September, but, like the other tropi. 
cal rivers, continues to fell till March or April next 
year. The Nile, which is really a tropical river, be* 
gins to rise in June, reachra Hs maximum height of 
24 or 28 feet about the middle of August, and con- 
dnues to fall till May next year. lu increase is ir¬ 
regular, two or three inches a day at flrst, and some¬ 
times, when near its height, as much as three or fbur 
feet. The long valley of Egypt, from three to four 
leagues broad, with the delta at its extremity, is now 
covered by the water, except some elevated spots, 
and the higher parts of the river’s banks, which rise 
above theadjoiningsurflice. In Northern India, where 
the seasons depend chiefly on the monsoons, the 
Ganges begins to swell in April, when the rains fall 
on the mounUdn^ and increase at the rate of one, 
two, or three indies a day, dll it roaches the height 
of feet before the showwta have commenced in 
the piaina. When the latter begin in July, the river 
rises at die rate of five inches a day, dll it reaches 
ite maximum of SI or Si feet, about the same period 
as the Nile. In the end of July, the low country, 
for a breadth of 100 miles, presents a wide expanse 
of water, whose surface is diversified by the trees 
that everywhere rise above it, and by the multitude 
of villages standing like islands, between which, the 
peasants are seen naseing in boats. The rains cover 
the low tracts before the bed of the rivmr ia filled, 
and its banks, which rise above the rest of the coun¬ 
try, appear like long mounds which separate the 
waters of the inundation from the stream of the 
river. Tbc^ floods are computed to advance over 
the low region at the rate of half a mile per hour, 
and when at their he^t, cover a large tract of 
country to the depth ot twelve feet, 'f be floods of 
the Indus fertilize a district reachi^ thirty or forty 
miles on each side of its coursei ney attain their 
full height, like those of the Ganges,^ in August, but 
they begin rather later, end sooner, and are probably 
smaller. The celebrated Euphrates, which has its 


'f 


source* in i^he high mountains of Annenia, begin* to Phyiiixi 
swell in March, reacbea its mUreme height in April, 
and, from tbia period till June, during which heavy 
showers fall eveiy day attioon io Armenia, it remains 
neatly stationary. After Jane it fitUs rapidly. Its 
extreme rise is twelve feet in Mesiqiotamia, and ao 
level is the country, that, with this small elevation, 
it coven nearly the whole plain between it and the 
Tigris, in the latitude of Bagdad. The Mississippi 
is lowest in Oetriier; in some of its remote branches 
the floods commence in Fri)ruary, with the melting 
of the snows, but they are not much feit in the low 
country rill March, from whidi rime they mount ra- 
pMiy till Jane, and then fail again till October. 

From the junction of the Missouri to that of Red 
River, the great volumes of water thrown by the 
Mississippi over its western banks, spread out into 
shallow lakes, which are dried up by the autumnal 
heats, and become parched and solid plains. Below 
Red River, where ^e delta commences, the ground 
is a wide swamp, rising very little above tlie level of 
the tide. The only soil capable of cultivation is the 
long stripe qf elevated land which forms tiic bank of 
the river, and is dry during eleven months. Con¬ 
sisting of fine travelled earth, it is luxuriantly fertile. 

Its breadth is small, sloping downwards as it recedes 
from the stream, and at a distance, varying from 
half a mile to a mile and a half, terminating in the 
swampy level. In the rivers that water the northern 
parts of the new ana old continents, the floods, which 
almost invariably proceed from the melting of the 
snow and ice, are violent bat transitory; and occur 
in Moroh, April, May, or June, according as the 
sources of the river arc farther from, or nearer to the 
arctic circle. In some of these rivers there are 
three successive floods,-—the first in March or April, 
when the thaw takes place in the low country,—the 
second in May, when the thaw has reached the mid¬ 
dle regions, and heavy rains and the third near 
.the end of summer, when the glaciers begin to dis¬ 
solve. Thus in the frigid, as tml as the torrid zone, 
the season of floods is generally the four months 
nearest the summer solstice. * 

As water cannot be heaped up where it is not con¬ 
fined on all sidea, it follows that the floods in rivers 
will gradually sink as they approach the sco, and 
assume the form of an inclined plane at their upper 
surface. Thus the ruw ia the Mississippi in the 
height of the inundation, at the distance of 1000, 

300, and 100 miles from ita mouth, is 50, 35, and 12 
feet respectively. The Ganges, which rises 31 feet 
at Custee, rises no more riua 14 at Dacca, and 6 at 
Luckipoor. The extreme height of the Nile, whiclr 
is 24 or 28 feet at Cairo, is on^ 4 at Rosetta. From 
the great additional rapidity thus communicated, 
when the depth is only doUbwd, the discharge is of¬ 
ten madrupfed. In tM cote of the Nile, where the 
depth is trebled,'the discharge is probably augment- 
ed tenfold during the hei^t of Uie flood. The 


• Humboldt, Pm. Nor. V. Shaw’s Trav. II. 221. RenncU, PAiL Trant. 1781. Kinneir’s Geog. Mm. 
of Per*. 228. Monet’s/wraqr in PerHa, I. 342. Kerr Porter’s Trot, in Balmkmh, II. 404. Warden’s 
America, II. fl06. Darby s Geog. DetcHpt. of Louisiana, 126,236. Tuckey’s Marit. Gecg. I. 251. 
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quantity of water ddivwed into the lea by therireiv 
MweeD the equator and tfie partflel of nord^ 
^ iaperhapa at great in dw dngle ntobth of July, at 
during the eight tnontha from Setttetnber to Apm. 

The following table, tririeh w« hare prepay with- 
oontiderable labour, exhibite tome interesting oaicu* 
iatioos with regard to the niott cObtideraUe rivm of 
the globe. The flrtt coiainn of figuret giret their 
proportional lengthti measured always to their re» 
motett branches, the length of the Thames be»g 
reckoned unity. The second'column gives the area 
of their basins in Square English miles ; die third-the 
proportional maspntude of those baiins; and the 
tourth the quanUty of water which each ditoharget, 
that of the Thames being unity. The last colomny 
which is necessarily hypothetical, is constructed on 
the following basis. The fall of rain is found to bear 
a certain relation to the latitude, and is anumed to 
be equal (though it is not strictly so) along all the 
parts of the same parallel. It is fkrther assumed, 
that of the rain which falls, a certain fixed propor- 


don is received by tbp rivttn. It is evident, then^ Pbydwl 
thet, having the extent of the river iu 
vl^tnde, UM the depth of rain at that. I^tole, 
hava the eletneata for computing the prcfMrtional 
discharge of the rivers. In the iagcidoua article 
HroaoMBTRT, in the Edinburgh En^dopadio, the 
author deduces, firom dtUa partly theoredcel, die 
amount of rain for each fiO of latitude. But, fiiom 
CotteV Tables, Captun IVuny's observations, and va¬ 
rious foots stated by Hiwdiold^ we have been led to 
conclude, that the mean depth of rain et the eqoatpr 
is m least 10 indies more, and at the pole conrider- 
abl^ less than givoo in the article reimred to. On 
ibeae and oth« grounds wq bare endeavoured to con¬ 
nect the results of observation by an empirical rule. 
Assuming the annual deposit of rain and dew at the 
equator to be SA inches, and at the pole 8, we find die 
intermediate terms by Ae foitowing formula: 

75* (Bad.—Sine of Idit.) -f 6 a depth of water 
in inches. 




Europs. 


Africa. 


' Thames 
Rhine 

Loire . . 

Po . . . 

Elbe ... 
Vistula 
Danube 
Dnciper 
Don 
‘Wolg- 
Euphrates 
Indus 

Ganges . . • 

Kang-tse, or Great River ) 
of China 3 

Amour, Chinese Tartary 
Lena, Asiatic Russia 
Oby, ditto 


rSt Lawrence (i 
I lakes) 

A.,...-. I Mississippi 
America. VV 

] Amaxon, not ii 
Arogua 


I (including 


Ant of Batb in 
Enplith Mfiei. 


5,500 

70,000 

48,000 

87,000 

50,000 

76,000 

810,000 

200,000 

205,000 

580,000 

330,000 

400,000 

480,000 

760,000 

900.000 
960,000 
1,300,000 
r 500,0001 
[ uncertain. J 

' 600,000 

1,968^000 

1,24(^000 

8,177,000 


Propattioofel 
Msgoltadt nt 



To deduce the approximete lengths of tho rivera what propordon of tlje raio, snow, and dew, which OuAtrge of 
in miles from tho proportipnol lengths, we may moU foils on the ground, passes off by tho rivers. Mr 
tiply the latter by I80b thia being pretty neatly die Dalton, computing the annuri deposit of moisture in 
dutance between the remotest source of the Thames, England to be^Sl inches of ndn, and 5 of dew, con- 
and its mouth at the Nore, foUowhia the sinuoritiea eludes that Is inches, or more than one-third, is 
of the river. To convert the proponunal disritoige drained off by tho rivers. ^Manehetter Trantactions, 
into known measures, we would multiply by 1800 to Y. S59.) But this is founded entirely on a conjectural 
obtain the number of cubic fitt per second, w by -4 estimate, not an actual measurement, of the depth 
(or iV), to find the annual dlaoharge iacubkmiies. and velocity of the Thames, in the basin of which 
It is a question of lome diflkmlty to ascertain the fUI of raii\ is only 22 or 23 inches at London and 
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fhvriwi Oxford. Since it it tbowa, bo*eter, bf the obter* 
'’**v^7vTatioiit of Dr Dobton, Dr Wattoa, and Mr Dahon 
hifflialf, that the evaporation from irater it about 
equal to the fail of rainr~4iiat from agratty plot in a 
dry aeaaon, it ia loraadmet 0.7 incbet in a day, or f 
of what pure water yi«ldt,«><i^ that from oraiaaiy 
toilt, 30 incbet out M S8 etcape bjr evaporatioa, 
leaving only ^ for the atreams, there ia aurely Inore 
than a preaumpUon that the rivert cannot carry off 
IS out of S8 ii^M for En^md, and itill leu 13 out 
of S8 or tS incbet in the bi^n of the Thamea. 
{PhiL IVoM. Aird., XIV. 187. Manetn ZVoOr. V. 
S59.) ■ Th* Mitaiaaippi, which dmnaonethe larg* 
eat'i^leya on the globe, waa found-by Mr Darby to 
have a breadth of 3400 ybrda not for above New Or* 
leant, with a de^ of 158 at high, and 130 at low 
wmter. ( Geog. Detcrip, ef LoutMna, p. 186.) The 
aectlon considered aa a semiellipte ia 28(^000 square 
feet, and the diachaiige, with the mean velocity of 
one mile an hour, which he aiatgna to it, ia 41(^000 
cubic feet per tecond, equal to 88 eubio milea per 
annum. Aa we have taken the high water level with 
the mean annual velocity, tho difference of 23 foet 
may stand aa eouivalent to the loss of water by the 
bayoua, or onueta, of Ibberville and Atchidhiava, 
and the temponury lakea farther up. Now this dis¬ 
charge, distnbatea ovee the baain of the Miasitaippi, 
amounts to no more than four inches of water in 
depth. If we add onerbalf to it, on the anpposition 
that hit eatimBte of the vebcity is rather tow, even 
thia will onjk mite the tain water to six inches upon 
the area of the baain. But the depth at rain cor* 
responding to the mean latitude of the baain of the 
Miasitaippi (41*) ia by the 'rule 84 indiea, and at 
Cincinnati, in latitude 39*, if has been found, by 
observation, to ba 86 inahn. Thia ia exelnaive of 
dew, end from what we know pf the eKmate of St 
Louis, and of Columbia river, we have no reason to 
think that the avnage for the wholh baain can be 
much lets. (Warden'a Armiea, II. 287, III. 121.) 
We would be entitled, from these foots, to etUmafe 
the depth of the watery deposit at 40 inches; but 
ai^oae wo reduce it to SO, the proportion drained 
off by the rivers amounts only to one-fifth. From 
the nature of the basin of thia great river, which 
avoids all extrmnea, having a moderate elevation, 
and conaiating neither of a continued forest, nor of a 
sterile dbaert, but of a mixture of the moat common 
varietiec of soil, it affords probably as fair a criterion 
as could be obtained for deciding a quealfoa of this 
kind. We think, therefore, that bodt theory and 
observation warrant tho condusion, that, in the cose 
of large rivers flowing over extensive and tolerably 
level surfaces, the water oarried to the sea does not 
exceed one-fiiUi of what fiilia in rain, dew, and snow. 
Where the basins are amall, the auriacea steep and 
rocky, and where heavy rains continued for months, 
keep the soil in a slate of saturation with mois¬ 
ture, tho diacharge may be greater. In oflier 
c^, where the baain is long and flat, the water- 
eekrae broad and shallow, foe temperature high, 
and foe aoil sand or gravel, foe loss of the river by 
direct evaMration, and by infiltration, through its 
bed and aides, may be very great, and does in some 
cases (aa hi that of foe Platte) absorb foe whole wa¬ 


ter. Thejrttla, of oooraa, ia not meant for extreme, Phjrtiesi 
but for ordinary caseia Founding then on foe rate 
of diacharge of foe Miaaiasippi, that of the Thames 
should be about 1800 qubio fe« pet second, or ^ of 
• ouble mUe par omuiR, equal to nearly five imfoea 
on foe surface of its baain. This may serve when it 
is consldeiod aa foe unit of the acm, but, in point 
of foct, the discharge is probably larger, as foe ba¬ 
sin ia amaU, and the d^pfo of ram greater than be¬ 
longs to the parallel iu general. 

/ If we estimate foe mean fiill of rain, not for foe 
whole globe, but for foe dry land, at 2y% feet, or 81 
inches, it wilt amoSnt to 85,800 cubic miles per au‘ 

HUM, of which, according to our calculation, the sea 
receives, by the rivets, ^ut 5100. Of this quanti¬ 
ty, foe Amaxon diaehargea foe Plata the 
Miasiaaippi foe Ganges the Danube and 
foe Thames tT.We port. The water thus delivered 
into foe ocean, if not countethalanced by evapora¬ 
tion, would raise foe level of foe sea two inches in a 
year. It amounts to part of foe macs of the 

ocean, supposing it to nave a mean depth of two miles. 

In other words, foe water discharge by the rivers 
would fill the present bed of the ocean in 56,000 
years. We may infer farther, that foe greater part 
of foe supply of water belonging to each region 
drcidates between foe atmosphere and the earth, 

Buflhring a loss of one-fifth every time it falls upon 
the latter, and receiving an equivalent addition 
from foe vapours of the tea. The smallness of this 
supplementary portion, compared with the wholt- 
quantity, ia a circumatance which consisu well witli 
the genera] regularity of foe annual supply of mois¬ 
ture, and the stability of the order of the seasons. 

As very large rivers, with numerous tributary DicUvui oi 
streams, necessarily occupy the lowest situations in Rnci- 
all countries, it foliows ^at their courses have a very 
smaM declivity. The surface of foe Amadous, at 
Jaen, 3000 miles from the sea, has only an elevation 
of 194 toises, which gives five inches per mile fur the 
mean fall; and over the whole of this space, the na¬ 
vigation of that majestic river is not interrupted by 
a single cataract, in the last 200 leagues of its 
course, the inclination is believed not to exceed 11 
feet, or ^ of an inch per mite. A series of tides, 
felt to the distance of 600 miles from its mouth, ex¬ 
ists in its bed contemporaneously, following one an- 
ofoer up the channel, and giving its surface the form 
of a waving line. The Ganges, reckoning its siouo- 
siUet, hat only a fall of four inches per mile, from 
Hnrdwar, where it leaves the Himalayah chain to 
foa tea. Hiimboldi thinka the declivity in the lower 
conrae of foe Missiuippi it still smaller. The Wol- 

f i, from its loarM tn foe Caspian Sea, falls 957 
reach feet, ce about five English inchra per mile. 

The Nile, though it fidit from a height of 10,400 
feet at Its head (barometer 82 inches^, if Bruce may 
be believed, has s very small inclination in foe lower 
part of itt course. The edebrated cataracts of Syene, 
which were saiii^by foe anemta to produce endemic 
deafness, consist merely of ten successive steps of 
six inchra each, dispened over two-thirds of a mile, 
and which are cajole of being passed by boats. 

There is still one singdiar pbmiomenon connected 
with large rivers, which hal been little attended to. 
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Miywni Their bede, «t «ori« placet, like the kdc^ of aMR»> 
tahMut regiont, fatre • greater abtetnte depth than 
lliQ adjoining teat. In the Ateetoe, ebote the Rio 
Negro, about 1000 milet firon iu loaoth, Cooda* 
mine found no bottom trith e Use of 109 fittbonu. 
Now tbe height of its turfiKo here eould not be 
above 70 fathoma, and be bottom moit, tberrfon, 
bare been at least 100 foot below that of the see on 
the coast At h aoudl dfstaace tkow New Orieaos, 
where the height of die sur&ee of the Misdssiiifi 
ruuld not exeeed 40 er SO Aet, Mr Daibf fonnd 
the depth to be ISS Slil|| and hence the bettoamust 
have reached 50 or betow that of Ac ebaUow 

sea at its mouth. * 

i.akcs. Lakes are among those natural ol^ets which cob> 
tribute, in the highest degree, to the pictureaque 
beauty of the earth's suriSec. Like the sea, they 
exercise a beneficial influence on the elimate and 
soil, by moderating the extremes of heat and coM, 
and by diffusing humid rapotnra over ihe land. 
When they occur in the courses of rivers or at their 
fountains, they serve as back reservoirs, to equalise 
the discharge, and to prevent those sudden inundn* 
tions which are often so destructive. Of all the 
great natural features of tbe globe which are subject 
' to mutation, lakes ere probably the least permanent. 
The waste of mountains, and tbe raising of the bed 
of the great ocean, are operations of wMeb the 
effects can scarcely become sensible in milihmB of 
years, but in the tilling up of lakes, striki^ changes 
are often produced within the liAttme ofan indtvi* 
dual; and within the periods to which history retches, 
several have entirely disappeared. 

Lakes are chiefly of two kinds; those whidi ere 
formed in deep hollows between the ridges, er at the 
foot of mountains, and which are fed by springs or 
torrents; and those which are formed in low and 
level oountriey by the turplus water of rivers,^ or in 
consequence of the went w a general deeUvity in the 
ground. We have thus two grand systnns m lakes 
in the old continent The one accompames tbe 
great Alpine girdle, and includes tbe lakes of the 
Pyrenees, Alps, Appenines, those of Asia Minor, 
Syria, and Persia, with the Caspian Sea, the Aral, 
Balkash, Baikal, and all the serisa of lakes found at 
the foot of the Altaic diain. The other begins at the 
low shores of Holland, and extOnda along the sotiA* 
east coast of the Baltic and Gulf of Bothnia, and 
thence in smaller numbers along the Froesm Ocean 
to Behring’s Straits. Except in caatral Afrioo^ the 
regions south of the great mountain band, so Ar as 
they are known, contrast ramarkably with those of 
the north, by the fhwnees of tbeir laken A ohaiu 
of lakes, but generally smaller than the Bwnntaiii 
lakes of the old world, accompanies the Andes from 
their southern extresOity, tbtrongb the isthmus and 
Mexico, to their northeni terminatkw. In the levd 
part of South America, as in the southern reg^ns of 
the old world, lakes are comparativriy rare; gnd the 
coincidence is no less striking in tito norm, where 


Ihe rsttions reund Hudson’s Bay present a imiltU niysimi 
tod* of lakes, eorreapondiog in numbers, eharaeter, p— 
aadgeogn^icalsitaation,‘iwith those which skirt the 
riKMret of too Baltic and Froxen Ooen. 

The Caspian) nhich is the largest Jake in theTheCRi- 
world, and has really tbe diaraeter no mAad ora, 
meriu pacticular notice. Its lengdi ia 750 miles, 
bcaedtb about MO} korabraoes an area ^170,000 
square miles, and receives tbe waters of a sur&oe 
about ff ve times sa hii^. Its general depth ia 60 or 
70 Atboms, but, near tbe south end, no bottom has 
boon fimnd with a lino of 380. li is salt, and, like 
the neaan, io sul^ect to atormsi and, either from the 
eflbot of itinds, or the unequal discharge of the 
rivOTs, it isaitbject to inregiuar elevations, varying 
fiem Ibnr to eight feet. Ibe Caspian is distinguish¬ 
ed from iril other lakes and sou in toe world, by tbe 
remarkable tewneu of its turfime, which wu found 
by Enndhardt and Parrot to be 994 feet beneath 
toai of too Black Sea. The inhabitants, therefore, 
of Astracan, and other plaou on its shores, live at a 
lowerdevel by SOO or 300 fiiet than any other people 
ontheriobe. (Tuekey, Merit. Gng. L 457. Edtn. 

Phit. Jwr. No. VI. 409.) 

Ldecs «re salt only when they are placed in du- Saltntbs. 
uiett where toe soil eontainsaemie matter, and their 
saltnest is invariably gnator when they have no ei. 
flax.^ Most of toe nkes of Enrope are either fresh 
er sliifotiy satiae} but toe Caspian Sea, tbe lakes 
Aral, Baikal, and etben that accompany toe Altaic 
chain, m well u toon of Persia, being situated in 
toe midst of plains foil of sal^ or in regions where 
aah springs diound, ore elmost aniversiufy impreg¬ 
nated with tois rnin^. The most bi(^y aaline wa¬ 
ters inown are found tn iaku whito receive streams 
Imt give out none. Tbas the lake Ourmieb, in Per¬ 
sia, and toe Dead Sea in .ladea, receiving cootinual 
suppliw by toe streams from toe neighbouring sol], 
which Is every where foil of salt, wbue notoing but 
iVoto water is carried off by avapomtion, the mine¬ 
ral accumulates, and their watem aie found to con¬ 
tain, ia toe one case six, aadiatheotoer emht times 
m mooh salt u those of toe ocean. {E&i. Phil. 

Jour. No. IV. 956.) When the quantity carried down 
by tbe streasu exceeds what toe water will hold in 
Cnutimi, toe surplus is deposited ia beds at the bot¬ 
tom } and hence the numerous layers of salt iriiich 
are found mixed with thin strata of mud at the bot¬ 
tom of dried up lakes. Large shallow lakes, like toat 
near Tcbmn, in Persia, whidi is 150 miles long, 
often lose their waters in toelieat of summer, and be¬ 
come sak marshes, or fdains, covered with a salt 
crust. .(Kinndr's Geog, ^Penia, 1 17 .) 

The Mpth of iaku io moontainous districts is of- Depth, 
too remsrktoly great That a£ Loch Neu, on toe 
lino of the Cdedonian Canal, is ISO fathoms in some 
parts, which is four tones the mean depth of the 
German SeO, and its bottom is actually SO fathoms 
below tiie deepest part of that sea between the l.)ti- 
tudes of Dover and Inverness. The bottom of tht. 


* Humboldt’s Pert. Nor. IV. 310, 455, V. 57* Edin. PM. Jmr, No. V. 409- Benncll, Phil. Ttam. 
1781. Hittaire Gen. des Voyages, Abr. XU. p. S30-i..980. 
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Phjril(»l Lake of GeneTt, at the depth of l 6 l fiathomi, reaches 

f.sognidijr- from the high plateau which surrounds it to within 
200 feet of the level of the Mediterranean. It is dif* 
ficult to account for the existence of such deep lakes 
among mountains whose debris are spread abundant* 
ly over countries much lower; but perhaps the pro* 
found cavities discovered in the beds of peat rivers, 
like the Amazons, may lead us to suspect that they 
owe their existence to the agency of debacles, or vast 
currents of water, at'some recent geolt^ical period, 
but anterior to the existence of man. 

Timima The temperature of deep lakes presents what we 
should at first view consider as an anomaly. The 
heat of the waters at the bottom is never that of the 
containing solid strata, as we should expect, but in 
temperate climates always much lower. In Loch 
Katrine and Loch Lomond, Mr Jardine found the 
temperature about 41" at all depths below 40 fa* 
thorns, while that of the surface was 57* or 59°, and 
the mean heat of the climate is 47°. The dc^ wa* 
ters la the Lakes of lliun and Zug have a ten^ra* 
ture of 41*’ aod 41^*, and those of the Lake of Ge¬ 
neva 42", though the mean heat of the climate u 
49°. In the Lake Sabatino, near Home, where the 
annual temperature is about 60", the thermometer 
indicates 44^ at the depth of 80 fathoms. This ap¬ 
parent anomaly in lakes is accounted for by the phy¬ 
sical constitution of water. As this fluid attains its 
maximum density at 40°, the upper strata, if cooled 
down to this degree, descend to the bottom; but if 
heated np ever so high, remain at the top. The cold 
impressions received at the smface are thus carried 
below by the internal movement of the water, while 
the hot impressions can travel down only by the con¬ 
ducting power of the fluid, which is remarkably 
small. The variabte influence of the seasons is little 
felt below 15 or 20 fathoms, and disappears entirely 
at 40 fadioms. In all fresh water limes, exceeding 
this depth, there must, therefore, be a constant ten¬ 
dency In the io^or waters to approach the tempe¬ 
rature of maximum density. To a certain degree 
this must be controlled by the heat of the strata 
which form the basin, and this may perhaps ac¬ 
count for the slight diflerence in the temperature 
of the deep waters in the Italian lakes and those 
of Swlsserland and Scotland. C^o the Art. Cu- 

MATE.) 

Tilt Ocesn. The ocean, though it presents to the only the 
image of a watery waste, sustains a most important 
part in the physical economy of the giobt. It is 
the great fountain of those vapours which* replenisli 
our Iskes and streams, which dispense flsrtili^ to 
the soil, and clothe the surftce with all the pomp 
aud pride of luxuriant vegetation. By its salutary 
action on the atmosphere, it tempera the extremes 
of opposite seasons and of opposite climates. It af¬ 
fords an inexhaustible supply of,animal food, and^ of 
salt, a substance of the utmost value to human life. 
As the greet highway of commerce, it connects th# 
most distant parts of the globe, and s&rds the ad¬ 


vantages 6 f free and abundant communication to no- PbTital 
tions which mountains and deserts seem to have 
separated from each other. Its shores have been in 
every age the great scats of civilisatbn; in all the 
great continents, rudeness and barbatum grow upon 
us as we advance into the interior! and it requirOa 
no gr^ sagacity to discover that the central regions 
of Asia and Ames, fram their want of inland seas 
like the Mediterranean or Baltic, or navigable rivers 
like the Amazons, will be the last portions of the ha¬ 
bitable globe over which Bie arts wtU extend their 
empirei A 

The ocean, with all its inlmd b^s and seas, co¬ 
vers an area 1 ^ 1 45,600,000 square English miles, or 
nearly three-fourth of the surface of the globe. 

About -If of the grmt body of waters lie in the 
southern hemisphere, and in the northern. In 
the one, the ocean Is to the land nearly as 7 to ^ 
and in the other as IS to 2. Li^lace has calculat¬ 
ed that ite mean depth is but a small fraction of the 
difference between the axes of the earth,* which is 
25 miles. If, therefore, we suppose the mean 
depth to be two miles, the cubic contents will be 
290,000,000 6 f cubic miles. 

Geographers divide die entire mass of the ocean 
into five great basins. The Pacific, the largest, se¬ 
parates America from Asia; the Atlantic separates 
Europe from America; the Indian Ocean separates 
Asia and its islea from Africa; the Arctic or North 
Polar basin encompasses the North Pole; and the 
Antarctic'the South. 

The Pacific Ocean, 11,000 miles in length from pacific, 
east to west, and 8000 broad, occupies a superficial 
space rather larger than tlie whole mass of the dry 
land. From Cape Horn to the head of the Bay of 
Bengal a rampart of mountains, containing the high¬ 
est chains in the world, is arranged round this sea, 
at a less or greater distance from its shores. But 
an inner and brekmi chain extends Trom Alyoska 
throiuh the Aleutian Isles and Kamtschata, Japan, 
the Phillipines, Borneo, Celebes, and New Guinea, 
to New Holland; and this chain, with the Rocky 
Mountains and Andes, seem placed on one continued 
vein of igneous mutter, for they include in their 
wide circle the most numerous and active volcanoes 
in the world. From the Sea of Otchosfc to Cape 
Horn its coasts are cldsely girt by the great Ameri¬ 
can and Asiatic chains, which leave only a stripe of 
low shore, too narrow to admit of deep gulfs or large 
rivers. But from the Sea of Otchosk southward, 
the great Asiatic chain recedes from the shores, and 
wens an extensive coontry, which inclines to the 
radfic. Yet though this basin forms more than 
one-third of the whole ocean, it certainly does not 
receive more than one-eighth of the whole river 
water. On the western side and between the tro¬ 
pics. its surftce is studded with inuumerablo groups 
of islands, all remarkably small, and consisdng gen» 
rally of cond reefs, rising up like a wall from un¬ 
known depths and mnerging but a very little above the 


* A determination in more precise terms would have been desirdile, but we take the statement as given /I 
by Daubu^on (GeogHotUt I* S5), not having seen the Memoirct of the JtutUute tor IfilS, to whi^ he 
refers. 
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Ph/rioal kb. Thp^ itlMdi Br« the mirk mtpMt ot »i> 
o^nph/. Qyif inaeotf, vrhou inctiMUit tabwi^are thlia gi^ 
" “ ' dually creating neir laadt bowin of the 

ocean. On the weaterU aidei it cotHoHinicides with 
the inland mm of Otckodc otd Japan* the Yillow 
Sea. and the Cfaineia 8 m. Tkeic aad) the tnlOtt of 
California and Queen Cheelotte'e Sound ire tfaaU 
not (top to doKribe. Ike PaeiSo' Ocean, in conBO- 
quence of the wills ej^aoM of its aur&co, ia re* 
markably exempt firoia atortna, except near its 
mountainouaahorea, and benee the name. ^Jtaamall 
isles, in which the fervid heat of die torrid xone is 
mitigated by the preseoee of m oast a bdAy of wa¬ 
ter, enjoy perhaps the most delioioua climate in the 
world. 

Atlantic. The Atlantic basin axtenda from 70" of north to 
and 50" of south latitude. Ita length is about 
8500 miles ; its breadth, idiich in the latitude of 58" 
north is 1800 miles, and near the equator 8100, at 
the northern tropic apreads out to 5400, indoding 
the Mexican Gulf. It covert abont 25,000,000 
square miles, exclusive of inland seas, which is near¬ 
ly one-half of the extent of the Pacific Ocean. Its 
southern division does not contain one single deep 
inlet,, nor one islaud of any magnitude; while its 
^ northern division abounds in large islands, and in 
' deep and numerous inland seas on each tide, which 
penetrate far into both contintnu, and have render¬ 
ed it the seat of the most extensive commerce in the 
world. Few largCtrivers fall into this Ma on the 
cast side, but on the west it receives the three 
largest river ^^ n the globe, the Plata, Amaaon, and 
Mississippi.' 

Indian The Indian Ocean extends between 40" south and 
o-oan. 2.," of north latitude, and from tiio Cape of Good 
Hope to Van Dieman’s Land. Its length is about 
4500 miles, its mean breadth is nearly the same, 
and it covers a surface of about 17,000,000 of 
square miles. Its shores are generally mountain¬ 
ous ; it contains many islands, two large open bays, 
those of Bengal and Oman, and two deep inlets, the 
Perbian Gulf, and Red Sea. A particular system 
of winds, culled Monsoons, prevail ia> the nerthem 
part of this basin. 

Mitarctic. The Antarctic basin, which surrounds the south 
pole, joins the Pacific in the latitude of 50", and . 
the Indian Ocean in the latitude 40". It em> 

* braces an area of about 80,000,000 of square miles. 
This sea is generally covert with floating ice as far 
north as latitude 60". The apueannee of a fiited 
* barrier of ice, filling nearly all me space within the 
Antarctic cirde, has led geographers to infer the 
existence of a mass of land near the Mle, hot no 
land was seen by iwvigaton in a higher iantu^e than 
60°, till the discovery ef New iMuth Shetland in 
ISI9. This country lies between 55" and 65" of 
west longitude, and rebebes north to the 68d paral- 
Id, but how ikr it extends southward, and whenier it 
is one large region, or a duster of islands, is un* 
known. (See Edin. i*4t& Jour, No. VI.) 

Afctie. The Arctic basin, or F\rozen Ocean, comprises a 

f reat part of the space within the 70th parallel. 

'he discoveries of Captain Parry, and the very re¬ 
cent observations of Inr Sconsby in East GhMn- 
land have gone to to prove that the tracts of land 


#ithin this polar tone cMsisls tather of dusters of Hiyferi 
'itiindi than of a continent^ What propoiiionof *he.** ^™f; 
^ce the sea and land respoctivdy oecupy, it is im- ^ 
potiibln to edentate. Of the amav do^ which 
open into thb basin on the north coMts of Europe 
and Asia, the White Sea is the only one of «iy im¬ 
portance to navigation. The rest are dint almost 
constantly by the ice. 

A detailed description of dl the great inland seas Meditern- 
wadd be oat of plsiee in this brief sketch; but theoMn. 
Baltic and the Mediterranean, on account of their 
superior bnportaDce. merit a speeid notice. The 
Mediterranean, the finest inland sea in the world, 
is 8550 tniles long, from 100 to 650 broad, and with 
the Adriatic, but exclusive of the Black Sea, em¬ 
braces ttn area very nearly of 1,000,000 of square 
miles. lit depth, which is generdly too great to 
afibrd sobodiDgs, diminishes to 100 fathoms between 
Sicily and Malta, and to SO between Mdta and Cape 
Bion in Africa. Placed in the midst of high mountafns, 
its shores ate steep and narrow; and, if we exclude 
the waters of the Nile and the Black Sea, the dis¬ 
tricts irhase rivers it receives do not quite equal 
its own surface in extent. Adding 500,000 miles 
for the basin of the Nile, the space which may be 
called the river demain of the MaoitarraneBO, amounts 
-t» 1400,000 square miles. But its inland position 
gives this Maa proximity to a vast range of country; 
and, since vapour difiiises itself by its own elasticity, 
independently of the winds, were each portion of the 
adjoming land to draw its moisture from the neartiBt 
sea, to mr as the natural limits of evaporatbnpeimit, 
we may calcidate that tlievapottisof the Medjter- 
ranean would be difibsed over a apace five or six times 
larger than the basins of its rivers; and that it expends 

f robably three times as much water as it receive*. 

Is surface, depressed by this constant drain, is said 
to be 84 feet lower than the Bed Sea; and hence, 
powerful'carrents ruth in from the Black Sen by the 
Dardanelles, and from the Atlantic by the Straits of 
Gibraltar to restore the level. Its supmior saltness 
is also accounted for by the constant influx of salt 
water from the ocean, while fresh water only is car¬ 
ried off by evaporation. Like ril inland seas, which 
open to die west, it hMiio general tides; but local 
tides are felt, which rite three feet at Venice and at 
Manala in Sicily, one foot at Naples, one to two at 
Toulon, and six inches on the Syrian coast. A cur¬ 
rent ciraulates round tlie line m its coasts, entering 
the &raits on the south side, setting aipng the 
AAican ^ore to Syria, wliere it turns north-west¬ 
ward, and, joined by the current from the Oarda* 
nelies, it makes the circuit of the Adriatic, then of 
the coasts of Tuscany, France, and Spain, and ulti¬ 
mately returns into itself at the Straits. (Tuckey, 

11.128, 365.) 

Hie Black Sea, and Sea of A soph, are properly bjkIi Si». 
inland lakes (like Ontario and Erie), which dis¬ 
charge their sui^os waters into ths Mediterranean. 

These two seaaocedpy asuperficisl space of 170,000 
square miles, and receive the waters of a surface 
more than five times as large at their own, or about 
950,000 square miles. Hence they have a constant 
wux: their waters are turbid with floating soil, 
and so fresh, that ice appears in the boys of the 
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Physical Black •Sm» «nd coven tb^ Sm of Asoph for &iu 

{.eognphy moBth* every winter, though they ere pleoed under 
the taffiB (Murallela with Italy end the aouth of France. 
The channel of the ThracUm Boaphorw, from 600 
to 2000 yarda wide, haa undoubtedly been excavated 
by the current, which dowa at present with a velo* 
city of from three to 6ve anilea an hour; and tr8,ceB 
of a connecUon between the Sea of Azoph and 'th» 
Caapian exist in the low sandy tract along the 
course of the Manitch, which abountb in salt lakes, 
and marine exuviae. * 

Bdiiic. Tlie Baltic, 1200 miles long, embraces an area of 
175,000 square miles, including the Cattegat. It 
oco«q>ies the bottom of a natural basin, wmch ex¬ 
tends Aram the Dofrines to the Ereegebirgc,. and the 
heights of Valdai, and it receives the waters of a 
anrface nearly five times as large as its own. Hence, 
like the Black Sea, it has an efflux current, and its 
waters, which are remarkably firesfa, are partially or 
entirely frozen over, for three or four months in its 
souUicrn parts, and for five or six in the Golfs of 
Bothnia and Finland. The tides advance no ftrther 
than the three panagea Of the Sound, and the Great 
and Little Belt, which hove a breadth of If, of 8 
and of { ffljica respectively, with a depth varying 
from 19 ta 87 fathoms. The mean depth or 
Baltic is 60 fathoms. Its currents, which vary vdth 
the state of the wind^ and the fteshes of the rivers, 
begin in the Gulfs of Bothnia and Finland, and set 
outwards on both sides, through the Sound and 
Betts. At the mouth of the Baltic, as well as tihat 
of the Mediterranean, an under current has been 
suspected to exist in an opposite direction to the 
upper, and iprobably ssnaller in magnitude. T^ 
difference or speeine mvUy between the Atlantic 
waters and thm of these two seas render the ex¬ 
istence of the under eerrent credible. (Tnckey, I. 
21J.) 

The other amst remarkable inland seas are, in 
Europe, the North Sea, 160,000 square mUes in ex¬ 
tent, reaching from Calaia to Orkn^. Its mess 
depth is 31 fathoms, its greatest 190. It is deeper 
at the north than the south end, and at the sides 
than in the middle, where vast sa^-banks cover its 
bottom. In America, there are, on the west side 
the Atlantic, the Gulf of Mexico, 580,000 square 
miles in extent, whose western shores are remarkably 
destitute of ports, and are covered by anmisUy in¬ 
creasing sand-banks. FarUier north are the Chesa¬ 
peake Bay, 200 miles long; the Gulf of St Law¬ 
rence, shut ill by Newfoundland; Hudson'e Bay, in 
the same latitude with the Baltic, but twice as large, 
and loaded with ice even in summer i Baffln's Bay, 
almost constantly shut by the ice,c<nnmunicatiiig,we 
have reason to think, with the Polar Sea and Hod. 
son’s Bay, and surrounded chiefly by large islands. 

In the Indian Ocean the only deep inland bays 
are the Persian Gulf, 600 miles long, with patched 
sandy shores; and the Red Sea, iSOO miles long, 
wliich abounds in coral reefs, and,'unlike every o^r 
sea in the world, does not receive a single river. It 
considerable tides, and, as might be expected, a 


• Tuckey, II. 357. Pallas's Trav, 


current i&wardi firom the Qce«><’ It hat a partlcidar nijniesl 
system of winds, wfaidi biowxIiriqFS dther up or down 
tuchbnnffl. (Tuckey, 111.67,86;) The Inland seas in 
the PiHiifie (^an have alreiffly been briefly noticed. 

The temperature of the ocean, like that of the Tempera- 
land, variee widi the latitude; but the variations,tureof 
whe^er d^ending on the situatioB or the season, 
are less grt^, lest sudden, and lest frequent. The 
diurnal beating power ttf ^ sun is spent in the one 
case on e sheet of water ten or twelve feet in thick¬ 
ness, while, in the other, it does not penetrate 
more than one or two Inches into the land. The 
mean temperetute of the sea at the equator, ac¬ 
cording to Humboldt, h from 78" 8' to SI**; it is 
tolerably uniform for every meridian as far os 28** 
of latitude; and dimiaishea at a corresponding rate 
in both hemispheres as fhr as the 48th parallel. 

Beyond this the cold is greater in the southern 
hemisphere. Froid the effect of currents, bow- 
ever, and the want of continued registers, it is 
difficult to state nmnerioally the temperature of 
each latitude. The recorded observations of naviga¬ 
tors exbibjt strikii^ anomalies. In general, the 
temperatura of the ocean at the surface does not 
adapt itself to temporary changes, or to the diurnal 
variation, but follows the mean monthly temperature 
of the parallel, without, however, reaching the ex¬ 
treme points to which this temperature goes in the 
(^posite seasons. This may be inferred from the 
phenomena of insular climates. . (Humboldt, Pers. 

ATor. JI. p. 50, 65, 87.) 

In the ocean, as in lakes, we find the water colder 
as we descend farther below the surface. This de¬ 
crease of heat is neither uniform for the same paral¬ 
lel; nor does it bear -any constant relation to the 
depth; nor are its variations capable of being con¬ 
nected with the distance from the ec^uator or the pole. 

At the depth of 100 fathoms, the diflcrence ts some¬ 
times no more than 1°, and sometimes so great as 
20^; and this, too, when the heat at the surface was 
about the mean annual heat for the parallel. Some¬ 
times the coldness attains its maximum at 100 fa¬ 
thoms, and sometimes it Increases to 400 or 500. 
Humboldt thinks that, on a mean, the change is about 
six times more rapid than in the atmospliere, or about 
, 1** Fahrenheit in 50 feet; but the facts are too ano¬ 
malous to be easily brought under any general rule. 

Perhaps they agree best with the supposition that 
strata of different temperatures and densities, preserv- 
ing themselves pretty distinct from each other, move 
slowly in difibrent directions ha the inferior waters; 
while the lowest and coldest, gliding over the unequal 
bottom, deoeend to greater c^ths, or mount nearer 
the aui&ce,”acoordIng as the absolute depth of the 
sea is greater or less. Hence tbe coldness of the 
waters on sand-bankiand shoals ; and hence also the 
changes prodfuced in the temperature of the sea by 
storms, which mingle the srater of different strata. 

The law that connects diese ehuiges, when rightly 
understood, may perhaps afibrd a measure of the 
depth for parts that cannot be sounded. *10 the 
coidnesB of the inferior strata, however, there is one 


t» Souik Ruttia, I. 78, 490, 506. 
10 
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Phyucai remarkable exception. It was ascertained \xf Mr 
•rogxphy-^ Scoresby, and is confirmed by the observations made 
in the late polar expedition, that in the Greenland 
sea the temperature increases with the depth. The 
increase of heat does not follow any determinate ra« 
tio, being from I** to S'* in 100 fathoms; but it is 
constantly progressive, and at the depth of 730 fa^* 
thorns (lat. 79 *’, long. 5|* E.), it was found to be 8*. 
In fact, the bottom waters at Spitsbergen, as Mr 
Scoresby observes, are from 16 * to 20^ above the 
mean temperature of tlie climate. The most plaosi* 
blc explanation of this anomaly is, that Uie westerly 
current from Nova Zembla, rendered specifically 
light by the fresh water of the great rivers of North.' 
cm Asia, may rise above the branch of the Gulf 
Stream which penetrates to these latitudes; and the 
warm waters of tho latter will thus be found at the 
bottom. The specific gravities observed by Mr 
Scoresby, however, do not tend much to confirm 
this hypothesis.* 

cr. A permanent zone of ice surrounds each pole, the 
bieadth of which vaiies with the seasons. On the 
west side of the AtlanUc, the extreme point of open 
sea, in winter, is found on the coast of Greenland at 
latitude or 67'’; but in the longitnde of 5* or 6* 

• east, the sea remains open to lat. 76*' or 79*. In 
• summer navigators have penetrated along the margin 
of liafiiii’b Bay as high as 77*, on the coast of Spitz. 

^ bergtn to 81*, and at Behiing’s Stiaits to 7 I*. In 
the southern hemisphere the utmost point to which 
Cook was able to penetrate was 71^ in summer; but 
navigation was very difficult beyond the parallel of 
6(1* ; floating ice oveispread the sea nearly as far os 
50*, and detached icebergs are carried by currents 
m both hemispheres as low as 40*. (Cook’s Voyaget. 
Scoresby, I. 262.) In a general point of view, the 
ice-bound seas and lands are nearly conterminous 
witli the .irctic circle m die .north hemisphere, and 
with the paialkl of 60* in the south. In the one 
case they occupy about one-twelfth, and in the other 
about onc-seventh of tho hemisphere. 

NsUnew. The saltncss of the sea is affected by currents, 
storms, heavy tains, the discharge of rivers, and by 
ovapoiution. Ilencc there is often little consistency 
in detached observations, but the results upon the 
great scale agree with theory. According to the ex¬ 
periments of Or Marcet, the mean specific gravity of 
die main ocean is 1,02777. The Southern Ocean, 
which receives a less proportion of river water, is 
saltcr than the northein. Inland seas, like the Bal- 
tic, Black Sea, and White Sea, which receive more 
lain water than they expend in vapour, and have an 
efflux cunent, are fresher than the ocean. On the 
other hand, the Mediterranean, which IK a sort of 
natural s<i]iern, from which die waters of the Adan- 
tic, poured in with their salt, are drawn off fresh by 
evaporation, contains more saline matter than the 
mam ocean. We may infer fVoni theory, that the 
same thing holds true of the Red Sea. There is no 
proof that the sea is salter under certmn meridians. 


or at certain depths, diaq at others j but in general, * Physml 
the’sea is saltest where it is deepest and'iaost remote 
from land. Salt water parts with Its salt on freezing, ' 
and hence the dissolution of ice freshens the sea. 

The following are some of Tlr Marcet’s results: 

. Sp. Grsv. gp. Cnv. 

Arctic Ocean, - 1.02664 Black Sea, 1.01418 

North Hemisphere, 1.02829 Baltic, - 1.0I52S 

South do. 1.02882 White Sea, 1.01901 
Mediterranean, - 1.02.930 

{Ed, PfuL Jour. No. IV. 3o6.) 

The tides are periodica! oscillations in the waters TmIm. 
of the ocean, which take place twice every twenty- 
four hours, and are produced by tho attraction of 
the moon and the sun. In the open sea, they are 
at their height three hours after the moon has passed 
the meridian of the place, and the meridian opposite. 

They are smallest towards the poles, and greatest at 
the equator, where, however, they do not exceed two 
or three feet in the great ocean. Their greatest ele¬ 
vation takes place in narrow seas, where the action 
of the moon is aided by winds, currents, the posi¬ 
tion of the coast, &c. The highest tides known are 
in the Gulf of St Malo, where the flood, driven back 
by the coast of England, rises to the height of seven 
or eight fathoms. Inland seas, whose entrances face 
the west, have rarely any tides, becaufcc the moon 
acts on all their parts at once, and there are no la¬ 
teral waters to flow in and produce a local elevation. 
(Tuckey, 1. 34.) 

Independently of the motion of the tides, the wa-runent.. 
ters of the ocean are found to be scarcely anywhere 
stationary. Local or temporary currents are pro¬ 
duced by winds, the discharge of rivers, the fusion 
of fields of ice, the evaporation of inland seas, and 
other causes. But, exclusive of these, which wc 
shall not attempt to describe, there are certain per¬ 
manent and general currents, which are supposed all 
to originate in two great movements,—that of the 
tropical waters westward round the globe, and that 
of the polar waters towards the equator. The move¬ 
ment of the tiopical waters westward is aCetibed to 
the agency of the trade winds, which, blowing con¬ 
stantly in one direction, must impress their own mo¬ 
tion on the sea to a certain extent. But the result¬ 
ing current is necessarily modified by the position of 
the great continents. The motion of tho polar wa¬ 
ters towards the equator is not so well accounted for, 
nor perhaps is its general existence so well ascer¬ 
tained. It is supposed, that the copious evaporation 
at the equator, reducing tho level of tho sea there, 
the more elevated waters of the polar regions flow in 
to supply the loss; and, farther, that the fusion of 
ico in these seas mtist produce an accumulation of 
water, which naturally seeks a level by moving to 
the equator. But it is reasonable to believe, that the 
loss of the equatorial seas by evaporation is balanced 
by the greater fall of run; and -f the melting of ice 


• Forster’s OburvatiotUt p. 60. Scoresby, Account Arctic Bfgiont, I. 187-210. Edm. Phd. Jour, 
No. XI. 166. Humboldt, Pert. .Nar. II, 56 . Dr J. Davy, Phtl. Tram. I 8 I 7 . 
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Phyiicai produce ft current from the pole during one eeasoD, 
Ocogrqihy. ooDgclation of the water should produce an op< 
'■‘•OT'^Jposite current during another. 

Uulf strram. The great tropical current which flows round the 
globe prevails gcoerolly between SO'’ north and south 
of the equator, and haa a mean velocity, according 
to Humboldt, of nine or ten miles a day. In the 
Atlantic, it separates into two branches, one of which 
constitutes the well known Gulf Stream. This branch 
flows northward, through the middle of the Atlantic, 
till it reaches the Cape Verd Islands •, it then turns 
west, passes through the Caribbean Sea and the 
strait between Cuba and Yucatan, winds round the 
Mexican Guli^ and rashes out by the Bahama Cban> 
nd; then, spreading out to a greater breadth, it 
sweeps along the shores of the United States to New- 
foun^and. At this point it is deflected south'eastward 
by a southerly current from Baffin's Bay, and, pass¬ 
ing the Azores and Canary Isles, returns into itself, 
and repeats its circumgyration. The waters of the 
North Atlantic between and 43^ thus form a 
continued whirlpool, performing a circuit of 3800 
leagues in about fliirty-four months. Its velocity is 
inversely as its breadth. In the B.ibBma Channel, 
its breadth is fifteen leagues, and velocity from three 
to five miles an hour. In its rctrogi;ade course, 
from longitude 50*’ to the Azores, its breadth is l60 
leagues, and velocity seven or eight miles a day. 
A zone of motionless water, 140 leagues broad, se¬ 
parates the direct and retrograde courses. This 

E .t current sends off one branch near Newfound- 
, which proceeds north-eastward, and sometimes 
deposits tropical ftuits on the shores of the British 
Isles and Norway. A second branch, escaping at the 
Azores, enters the Straits of Gibraltar. The Gulf 
Stream preserves a temperature of 71^* in the latitude 
of Boston, while that of the neighbouring waters is 
63.5. It is not improbable that the westerly part of 
this current, invoiving by accident in its course the 
canoes of the early inhabitants of Western Africa or 
the Canary Isles, has hurried them to the coast of 
Caraccas, and thus been one means of transplanting 
the human race from the Old World to the New. 
(Humboldt, Pen, Nar. (. 46—60.) 

The other branch of the great tropical current is 
supposed to set along the coast of Brazil and double 
Cape Horn. In the Pacific Ocean, a general cur¬ 
rent, westward, is said to carry tlie waters away 
from the coast of Peru. It is less perceptible on the 
west side, till it enters the Indian Ocean, when 
strengthened by the northerly currents there, it flows 
along the eastern coast of Africa, and round the 
Cope in a rapid stream, 130 miles broad, and 7^ or 
S'* warmer than the contiguous waters. A current 
from the South Pole sets along the west side of New 
Holland into tho Bay of Bengal.' It is supposed that 
other portions of the general polar current deflect 
the great westerly current northward, after it has 
passM the southern promontories of Africa and 
America. * 

In the North Atlantic, in tlie space comprised be- 
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tween Greenland and the coasts of Britain and Nor. Fbysioa 
way, and between labrador and Spitzbergen, g great 
body of waters, acted upon by three or four lateral 
currents, is supposed to perform a perpetual revolu- 
tion. These waters receive their impulse eastward 
from a branch of the Gulf Stream, which passes from 
Newfoundland along the north-west coasts of Scot¬ 
land and Norway. At the North Cape, a great west¬ 
erly current from Nova Zembla turns the waters 
north-westward, along both sides of Spitzbergen. 

Beyond this island, being met by a current from the 
Pole, they turn south-westward, and pass along the 
coast of Greenland to Davis' Straits, where they are 
deflected southward by a fourth current from Baffin's 
Bay, and at the Bank of Newfoundland rccommen(% 
their revolution. Thus two great whirlpools, connect¬ 
ed with one another, touching at the Bank of New¬ 
foundland (which seems to be a bar cast up by their 
conflicting waters), and revolving in opposite direc¬ 
tions, occupy four-fifths of the North Atlantic. The 
small current which sets from the Bay of Biscay 
across the mouth of the English Channel, and through 
the Chani)el of St George, is most probably a branch , 
of the Gulf Stream which parts from the revolving 
current about the Azores. It is reasonable to be¬ 
lieve, that great vortices of the same description will 
be found in tho other parts of the ocean, when they 
have been as minutely examined as the North At¬ 
lantic. (Scoresby, I. &06.) 

The value of any part of the earth's surface to ciunate. 
man depends not merely on its extent, position, and 
soil, but also on its dimate, which regulates the 
tore and variety of its productions, the degree of its 
fertility, and, to a certain extent, its salubrity, and 
its capacities of improvement. With no essential 
superiority but that of climate, the small island of 
Ireland supports, and probably will always support, 
a greater number of inridbitants than the whole north¬ 
ern section of the plain of Siberia beyond the 60 th 
parallel. 

The climate of a country is chiefly influenced by 
its distance from the equator, and its elevation above 
the level of the sea. But it is affected in a smaller 
degree by the nature of the surface, the abundance 
or scarcity of humidity, the proximity or remoteness 
of the sea, of lakes, of mountains, of arid or frozen 
plains, and perhaps also by the internal heat of the 
earth. 

The mean temperature of the earth at the equator, Mean Tcm- 
which is pretty uniform under every meridian, is esti- 
mated, by Humboldt, at 81^.5 of Fahrenheit's scale. ^ 

The decrease of heat, as we recede from the equa¬ 
tor, on eithpr side, follows different laws in the two 
hemispheres, and in the same hemisphere under dif¬ 
ferent meridians. On the west coast of Europe, 
about the meridians of London and Paris, tho cold 
increases much more slowly upon us as we go north¬ 
ward from the equator, than in any other part of the 
world. In North America, at the meridian of 80" 
or 90" west from London, and in Asia at the same 
distBQce east, the increase of cold is much more ra- 


• Vorenius's Gen. Geog. Chap. XIV. Tuckey, 1.43. Dr Davy, Phil. Trane, I 8 I 7 . 
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Phyriod pid as vh Approach the pole. In Um aortheni he* 
tqisphere, generally the cold ia greatM on the cast 
fcide of both the old and at* contlneati, and least 
on the west. Humboldt has generalited tbte fliet, 
and inferred, that all continents and large islands 
are warmer on the west side than die east. The 
following table, extracted from Humboldt's admira* 
ble Essay, exhibits die different gradations of the 
mean annual temperature in Western Europe and 
North America, continuing the scale to the equator. 


Mean Annutd Temperature. 


Lat 

Old World. 

s 

1 

1 

|gt 

0 

81”.5 

8I”.5 


SO 

mmM 

77 .9 


SO 

KiBfl 

67 .1 


40 


54 .5 


50 

50 .9 

38 .3 

12.6 

60 

41 .0 

25 .0 

16. 

70 

S3 .0 

0”.0 

35 


Wc have few observations for the east coast of 
Asia; but the following shows that the climate of 
y * this region approaches to that of Eastern America 
rather than Western Europe. 


Europe. 

Asia. 

America. 

Naples,' 
Lat. 41. 

Temp. 
■ 63.8 

Pekin, iTemp. 
Lat. 40 / 54.8 

Philadelphia, ] 
Lat. 40 j 

Temp. 

53.4 


Thus the mean annual temperature of North 
America is 9" lower than that of Western Europe at 
the latitude of 40”, 16” lower at lat. 60^, and Sa” 
lower at lat. 70”; a similar difference obtains between 
the climates of Western Europe and Eastern Asia. 
By comparing places under the same parallel, we 
find that this change is not sudden, but progressive. 
Petersburg, on the same parallel with UpssJ, is S” 
colder, and Moscow ia 5” colder than C^enhagen. 
The annual temperature of West Greenland in lat. 
70”, which is 17” or 18”, according to Sir C. 
Gickekg, is very nearly the mean b^ween that of the 
' North Cape and Melville Island, as its intermediate 
situation would lead us to expect—^Edm. 

Jour. No. IX. SOI.) These difibrences are render* 
ed more sensible when we connect the places having 
the some annual temperature by lines, which Hum* 
boldt has named isothermal lines. Hius die IsodieN 
mal line of dfi” (Fahrenheit) passes along the iati.' 
tude of 43” in Europe, but descends to m. 96^ in 
America. The Isothermal line of 413 paases fimtn 
the latitude of 60” in Europe, to that of 48” in 
Amorica, showing that the same annual temperature 
which is found at the 60th parldM on the e as tern 
side of the Atlantic, is only found at IS” farther 
south on its western shores. Tiie western coast of 


North America again is warmer than the east; and Fhyued 
hence if we were to trace the Natfiermal Uam round 
the northern hemisphere, they would all have coo" 
eave summits at the east sides of Asia and America, 
and convex sudimits at the west sides of America 
ond Eurcqie. 

The difference of mean temperature between sum- Summer 
mer and winter (reckoning each to consist td three””** Winter, 
months) is nothing at the equator, and constantly in* 
creases as we approach the pole, as shown in tliefbl* 
lowing table: 


HI 

Lititude. 

Mean Temperature. 

Diffcrenee. 

Of Winler. 

Of Summer. 


37” 

61 ”.5 

80®.2 

18”.7 

Buda, 

47| 

34 .0 

70 A 

26 .5 

Upsal, 

60 

25 .0 

60 .2 

35 .2 


The extreme differenco of the seasons is smaller 
under the warm meridians of Western Europe than 
any where else, and seems to be greatest where the 
mean annual temperature is loweat,~-iiear the east 
coasts of Asia ana America. 


Place* on the Same Parallel. 



Laiitiido. 

Winler. 

Summer. 

Diflerenee. 

Copenhagen, 1 

551” 

30”,7 

62”.6 

Sl”.9 

Moscow, J 

55| 

10 .8 

67 .1 

56 .3 

Rome, 1 

42 

45 .8 

75 .2 

29 .4 

Pekin, > 

40 

26 .4 

82 j6 

36 .2 

New York, j 

41 

29 S 

79 .2 

*9 .4 


Places having the &tme Mean Annurd Temperature. 



MesnAn. 

Temp. 

Winter. 

&unmer. 

Oifl^renoe. 

St Male, 

54” 

4S”.3 

66”4) 

23”.7 

New York, 

.54” 

29 .8 

79 -2 

49 A 


If we draw a line on the map in a Dorth.«a8t di« 
rection iVom Bourdeaux to Warsaw, and mmtinue it 
tffl it strike the Wolga in latitude 33”, all the places 
situated under this line, at the same elevation, will 
have nearlv the teme summer temperature of 69” 
or 70” of Fahrenheit’s scale. The lines of equid 
winter temperature decline id an opposite direction, 
and deviate much farther firom the plane of thi pa¬ 
rallels. Thus a straight line drawn from Edinburgh 
to Milan, almost exactly at r^t angles to the line 
of equal summer temperatures, would pass over 
{daces, all of sdiich, if equaHy elevated, would have 
nearly the same winter temperature of 37” or 38”. 
The otbev lines of equal summer and winter tempe. 
ratures have a direction corresponding td these, but 
not exactly pariMd. 


- — . —- •• -- - ■ > ...... ■ ■ 

* Deduced by interpidatlon from the tem(ierature of Natchez, Cincinnati, ChurehOi Fort, and Melville 
Island, reckoning that of Melville Islands Fahrenheit. 
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Physical On comparing the climate of the two hemispheres, 

Gcy aphy. gg j southern is rather colder than the 

northern, but is more remarkably distinguished by 
the greater equality of its seasons. This last effect 
may obviously be referred to the influence of a 
greater surface of sea upon a smaller extent of land. 
In the southern henflsphere also, the temperature 
seems more uniform under different meridians. At 
Port Jackson, Buenos Ayres, and the Cape, all 
neatly under one parallel, the annual mean tempera* 
ture is almost exactly the same. 

Bfli. t • 1 The second general cause that affects the tempe- 
BIcvatioii. rature of places is their elevation above the level of 
the sea. The following table, by Humboldt, shows 
that the ratio of decreasing temperature, as wc as. 
cend in the atmosphere, is not the same at different 
latitudes, nor is it uniform at the same place for 
equal successive altitudes. 


Height in 
lingliah feet 

Kqiutor 
tioin 0° 

isl Bone 
to 10“. 

'I cniptrnte Zone 
firom 45” to 47°. 

^ean 

Temp. 

Di0er* 

cnce. 

Mcnn 

Temp. 

ence* 

0 

3195 

6392 

9587 

12792 

15965 

81.5 
71.2 
65.1 

57.7 

44.6 

34.7 

0 

10,3 

6.1 

7.4 

13.1 

9.9 

.53.6 

41.0 

316 

23.4 

0 

12.6 

9i 

8.2 


This table shows, that, at the equator, the thermo* 
meter sinks 10 ^' in the first thousand yards of ascent, 
or 1 *’ for S 10 feet. In the next thousand yards it 
sinks no more than 6 ^ or 1 ” for 524 feet. In the 
third and fourth stsfges, there is a remarkable acce* 
leration. In the whole column of air to the limit of 
perpetual snow, at 15,965 feet of elevation, the de¬ 
crease is 1* for 341 feet. Humboldt ascribes the 
smaller rate of decrease in the second and third stages 
to die large clouds chiefly suspended in this region, 
which intercept the radiant heat of the earth. In the 
temperate zone the atmospheric cold increases more 
rapidly. The decrease of heat for the first thousand 
yards is at the rate of J ^ for 253 feet, but to the li¬ 
mit of perpetual enow (at a temperature not of 8S^, 
but of 23*'.3) it is for 317 feet, or, in round num¬ 
ber, 1 ° for 100 yards. Observations made, however, 
in the free regions of the air, may give different re¬ 
sults from those which were made on the sides or 
summits of mountains. But generally in the tern- 
* perate zone, of two adjacent places, if the one is 
1000 yards higher than the other, it will have a cli¬ 
mate 12 ° colder. For smaller heights the decrease 
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is proportional. In the upper regions of the atmo*. Phytitsi 
sphere, the difference between the beat of night and ***^*^ ' 
day, summer and winter, is smaller than at the sur- 
face of the earth. This law of decrease explains to 
us the extreme cold felt in the elevated plains of Si- 
beria, and the mild temperature enjoyed in the tor¬ 
rid zone, on the table land of Mexico, the plateau 
of PastoB, and other high lands. Humboldt calcu¬ 
lates, tliat in the tempei;ale zone, every hundred me¬ 
tres of ascent (110 yards) diminishes the heat as 
much as a change of of latitude. 

The temperature of countries is affected by the Local'teir- 
proximity of the sea, and the nature of the adjacent pc'at«r« 
land. The extremes pf temperature are always com¬ 
paratively little felt in small islands, remote from 
continents. In the United States intense cold is ex- 
perienced as oflen as the wind blows from the frozen 
plains round Hudson’s Bay. (Warden's Amirka, 

1.154.) From high mountains, gusts of cold wind, 
called snow winds by mariners, rush down and cool 
the circumjacent plains. (Volney’s 7Vav. in St/ria, 

I. 340.) At Calabozzo, in Venezuela, the tempera- 
ture, which was from 87° to 90° in March, rose to 
104° or 105^, whenever the wind blew from the parch¬ 
ed and dusty surface of the Llanos, or great plains. 
(Humboldt, Pers. Nar. IV. .325.) 'I'lie heat accu- ' 
mulates to an astonishing degree, ivhcn the wind 
passes over extensive deserts of fine and almost im¬ 
palpable sand, which rises in the air, and hangs over 
the surface like a fog, or mounts in whirling co¬ 
lumns to a great height, mixing its burning par¬ 
ticles with the mass of the atmosphere, and com¬ 
municating to it an intolerable heat. (Kinneir's 
Geog. Mem. of Persia, 216, 222 .) In Europe, 
where the proximity of the sea cools every part 
of the surface by the agency of the winds, the ac- 
cumulation of heat never proceeds so far as in Asia 
and Africa. Even in low plains, sheltered on 
the north, the temperature scarcely ever exceeds 
100°; but at Bagdad and at Dushire, where the south 
wind arrives, heated by tlic burning sands of Arabia, 
the thermometer sometimes stands at 120° or 125°; 
and on the west coast of Africa, where similar causes 
operate, it is said to rise to 130°.* Though the 
mean annual temperature is highest at the equator, 
the extreme summer beat, so far as it proceeds direct¬ 
ly from the solar action, is greatest at the tropic, and is 
even rather greater at the latitude of 45° than at the 
equator. ( Art. Clisiati, in this {supplement, p. 182, 

Table.) We may therefore conjecture that the hot¬ 
test summer climate in the world is to be found in 
the western parts of the Sahara of Africa, under the 
northern tropic, wnere the winds blow over a zone of 
sandy plains 4000 miles in breadth, unbroken by any 
considerable mountains, or by any surface of water 


* Morier’s Jwrney, II, 97 . Edin. Phil. Jour. No. V. 197. Tuekey, II. 442. Humboldt repeatedly 
observed the temperature of the soil in Equinoctial Amerioi at the hottest time of the dw. It varied wiUi 
the nature of the mineral substance. The highest he haa recorded, we think, was that of a coarse granitic 
sand at Magpures, whose temperature at two P. M. was 140°.5. 'Fhat of a fine granitic sand at the same 
place was 126 °.5; of a granitic rock, 117 °. 6 . We mug hence conclude, that the air, though perfectly 
stagnant, could in no possible circumstances be heated above 140°, and this only wkhin two or three feet 
of the ground, Humboldt's Ptts. Nar. V. 165. 
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Phjrdoi) except the narrow inlet of the Red Sea. At 
BeognjAy. |),q {j ], ponibie that a much narrower 

surface than this may suffice to communicate the 
maximum effect of the aoiar h^at (a the atmosphere, 
and the actual heat generated may depend more 
upon the nature of the surface and its low elevation, 
than upon its extent. 

It appears that within the tropics seas have very 
little effect in jtemperiog the accumulating heat of 
the land, when situated to the westward of a conti¬ 
nent, but a great effect' when situated to the east¬ 
ward. In the sltppet of Caraccas, which are open 
to tlie sea on the east, the heat rarely exceeds 
but even in the wooded regions of Senegambia and 
Guinea, much nearer the coast, it rises to ISO". * 
In the temperate zones, on the other hand, it is clear 
that the sea exerts its influence in a direction pre¬ 
cisely contrary. When the land lies to the eastward, 
the sea mitigates the extremes of heat and cold very 
much; when to the westward very little. This is abun¬ 
dantly proved by the difference of temperature al¬ 
ready noticed between the east and west coasts of the 
two continents.* Now, the sea can exert very little in¬ 
fluence over the temperature of the land, except 
through the agency of the atmospheric currents; and 
^ the phenomena in both cases seem to be accounted 
for by the prevailing direction of the winds. Within 
the tropics, these are almost constantly from the 
cast: but from the tropics to the latitude of 60" 
north (and probably much farther), the prevailing 
winds are from the west, f Within the torrid zone, 
therefore, wo should expect to find the extreme sum¬ 
mer heat constantly accumulating from the east side 
of continents and islands to the west; but in the tem¬ 
perate rones the extremes both of heat and cold will 
as regularly increase from the west to the east. This 
is foundtobethe case, and whatever other causes may 
be conjoined with those now assigned, there can be 
no doubt that the latter have realiy a great influence, 
iiiuinsi temperature of each zone has such a eprre- 

III At of thr spondence with the amount of the solar imprenions, 
I'lui). as to lead to the inference, that the heat of. the 
globe is entirely derived from the sun ; and Profes¬ 
sor Ia'sHc has calculated, that, upon this hTOOthesis, 
die mean heat of the interior ought to be 66".8. 
Humboldt has ascertained, however, that, in lati¬ 
tudes above 45", the mean beat of springs and eaves 
generally exceeds that of the atmosphere. The difl* 
fercncc, which amounts to 6" or 7* at the parallel 
of 70°, he esoribes to the covering of snow In the 
higher latitudesy which prevents the loss of heat dar¬ 
ing the winter months by radiation, or the contact of 
cold winds. But there are facts which indicate Aat 
this heat may be derived from another source. To 
say nothing of volcanocf, we have hot springs in all 
parts of the world, at all temperatures below boiling 


water; and evidence still leas equivocal is affbrded Pbysi^l 
by tBe high tensperature of deep mines. The follow- 
ing are examples t 

At Giromagny, in the Vosges, annual temjierature 
at surface, ; at 110 yards depth, 33?.6 ; at SS6 
yards, 65".8 ; at 472 yards, 74".o. 

In Saxony, in four of the deepest mines, annual 
temperature at surface, 46".4j at 170 to 900 yards 
depth, 54° 5; at SSOyai^s, ; at 360 yards, o9".6. 
(Daubuisson, Ga^. 1 . 444.) 

In the coal mine of Killingwortb, the deepest in 
Britain, annual temperature at surface, 48"; at .SOO 
yards, 70" t at 400 yards, 77". In seven others of 
the deepest coal mines in Britain, a corresponding 
gradation was observed. (Mr Bald, EJiai, Phd. 

Jour. No. I. IS 4 .) 

In these British min^, the increment of tempera- Rate of la- 
ture is about for 15 yards of descent. In theciuuc. 
Vosges, it is about 1" for 20 yards, ond in Saxony, 

1" for 22 yards. Taking 20 yards as a mean, if the 
increase follows the same arithmetical ratio to a 
considerable depth, we should find the temperature 
of the Bath waters (116") at 1820 yards below the 
surface, and that of boiling water at 3300 yards, or 
nearly two miles. The frequency of hot springs from 
^80" to 120^, the rarity of those that approach the 
boiling point, and the constancy of temperature in 
them all, are circumstances remarkably consistent 
with this hypothesis. The facts, if they do not'esta¬ 
blish, at least strongly support three conclusions; 

Ist, That the heat of the interior of the earth is 
ways greater than at the surface; 2d, That this heat 
augments progressively as we descend, in a ratio 
bearing some relation to the depth; 3d, That, even 
at moderate depths, this heat is gretfter than the 
mean heat of the globe ought to be, if entirely de¬ 
rived from the sun. Such an interior heat, if it ex¬ 
ists, must be constantly diffuring itself towards the 
surface; and at the surface it may be kept down, so 
as to affect the temperature derived from the soEsr 
action very feebly, by the greater or less rapidity of 
its dissipation. But as it is very improbable that it 
should be diffused with perfect equality round the 
whole exterior shell of the globe, it may be the true 
source of some of those anomalies of climate (such 
as the discrepancy in the annual heat under the same 
parallel) which cannot be easily referred to other 
known causes. ^ 

The atmosfffiere is an elastic fluid which surrounds 'rin Atmo. 
die globe on all sides, and serves the most irtiporlantiphcrc. 
purposes in the econoipy of nature. It sustains the 
life of an immense variety of organic beings, spreads 
the moisture of die ocean over the land in fertilizing 
showers, rec^ves, dissipates, or decomposes, the in¬ 
numerable mephide vapours which are continuaiiy 
exhaled from the surface; and is the grand i^nt 


* Humboldt, Per». Nor. IV. 315. Tuck^i II. 442, 444. 

t Cotte, Rediercket sur let Venti Dominant, Journal de PHytique, Tom. XXXIX. p. 267. 

( As nearly the whole of the preceding view Of climate has been taken fVom Humboldt’s excellent Et- 
my on Itothermal Liner, and the Didr^utum of Beat over the'Globe, particular referenres were not thought 
necessary. The Engtuh transladon, given in the Edinburgh Pluk^hical Journal, No. 5—9i Im" 
coosuited. 
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wMch, by lt« inoMsant motion, tempen the extremes 
of beat and coJtl, and enables mao to support faim-> 
self in eveiy climate from the equator to the vicinity 
of the pole. 

The fluid which forms the atmosphere consists of 


per and counter current dotri back ftom the equator Physlcsi 
to the pole t and thus the atmosphere, while it per- 
forms a constant revolution, tempera the extremes of 
climate, by transporting the cold of Uie frigid xone 
to the equator, and carrying bock the heat of the 


two gaseous substanoes, oxygen and nitrogen, united equator to thefrigid sone. These great south andnorth 

a_*t-_ .1^^._____ 1*^_a.l_^ _•_ 


by a weak affinity, in the proportion of 21 parts of 
the former to 79 of the latter. The vital functions 
of animals and plants depend chiefly on the presence 
of oxygen, though nitrogen also enters into their 
composition. With these two are intermixed a very 
small quantity of carbonic acid gas; a variable por¬ 
tion of aqueous vapour, and in the highest regions of 
the dtmosphere, where meteors are common, hydro¬ 
gen has been supposed to exist. Air from the tropics 
and the polar regions, from the most lieaithy and 
the most insalubrious countries, exhibits no sensible 
difierence in its constituent parts. A hundred 
cubio inches of air at the surface of the sea, 
when the thermometer is at 60°, weigh SOJ 
grains. The whole atmosphere is o^al in weight 
to a sheet of mercui^, SO indies, or to a sheet of 
water, S4 feet deep, and were its density every 
where the same as at the surface, would reach no 
higher than 27,000 feet, or five miles. But its 
extreme elasticity causes the upper strata to expand 
indefinitely, and the phenomenon of meteors show 
that it exists in a state of extreme attenuation, at a 
height a hundred times greater than this. Consider¬ 
ing the incessant currents which agitate its whole 
mass, there is a surprising uniformity in Its pressure. 
The annual range of the barometer, which indicates 
the variation of the pressure, does not exceed fVom 
to ^ inch in die torrid aone; it about two inches at 


^iveipool, the same at Petersburg, and was found by 

Captsiin Pairy to be 1 inches at Melville bland in oil the temperate aone. From the greater 
one year. * The extreme variation, which no where lation of air in the higher latitudes, and fn 
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exceeds Si inches, is not ^eater than one-ninth part 
of the total premure. It u greater in the temperate 
zohe than at Uie equator or the pole, and in winter 
than in summer. The density of the air decreases 
in a geometrical ratio as we ascend, and in temperate 
climates is diminished to one-half at an elevation of 
miles. We are henoe enabled to' measure 
heights by the variations of die barometrical column. 
Changes in the atmospheric pressure, when they are 
great, have been observed to take place aimultaneous- 
ly at Edinburgh, Paris, and Geneva, and must, there¬ 
fore, affect a great range of country at the same 
time. 

The unequal distribution of heat over the aurface 
of the land and water necessarily disturbs the equili¬ 
brium of the atmosphere, and produces currents of 
air, or winds. These currents, however various, have 
bom supposed to result from two general movements, 
pervading the whole mass of the atmosphere. The 
heavy and cold air of the polar and tmperate re- 
f^ons having a tendency to oisplaco the warm and ra- 
rifled air of tho torrid zone, generates a current in 
Mch hemisphere towards the equator. To replace 
me air abstracted fVom the higher latitudes, an up- 


currents, which are to be considered as the primary 
winds, receive various modifications. The under 
current, which proceeds from the polar regions, hav¬ 
ing impressed upon it the slow rofary morion of 
these regions, does not acquire in its journey the ve¬ 
locity of die parts it passes over. Instead, there¬ 
fore, of proceeding directly along the meridian, it is 
deflected to the westward. It pursues this lateral 
course more and more as it approaches the torrid 
zone, and tlie impulse south and north being de¬ 
stroyed when the currents from the opposite hemi¬ 
sphere meet at the equator, the motion westward 
alone remains. This constitutes the well known 
trade wind, which blows from the east at the 'equa¬ 
tor, from the north-east at the northern tropic, and 
the south-east at the southern. The upper and 
counter current again, carrying with H the rapid ve¬ 
locity of the equatorial regions, does not travel 
right along die meridian, but deviates more and 
more to the east as it advances; and when its pro¬ 
gress towards the pole is stopped by the accumula¬ 
tion of air from the opposite meridians, the motion 
eastward alone remains, and it settles into a west 
wind. Thus a constant east wind should prevail at 
the equator, and a constant west wind near the poles; 
but the latter, being primarily an upper current, may 
not be invariably felt os a west wind at the surface. 
It does not follow, however, that the upper and un¬ 
der currents preserve their relative situation over 

accumu- 
frora varia¬ 
tions of temperature produced by local causes, the 
upper current will often be bent down to the sur¬ 
face, and tho lower current ascend. This inter¬ 
change will take place occasionally at all parts of 
the temperate zone. Hence, in high latitudes, storms 
of wind, which mingle the warm upper current with 
the cold air below, always produce an increase of 
heat, as Captain Parry found.—(Fbyogc, p. 118.) 
In tlie northern hesiisphert, then, when the cold 
current from the pole sweeps the surface rapid¬ 
ly, we have a north wind; it becomes a norths 
east wind when ita morion southward is retarded; 
an tttti wind whem it is checked, and a touth-east 
when it is deflected bade, by mingling with a cur¬ 
rent from the south; all of which, except the last, 
are generally found to be cold winds. When the 
warm current from the sourii descends and sweeps the 
surface, we have a iouth wind if its motion north¬ 
ward is rapid; a rov/A-weii when its motion northward 
is retarded; a uwri wind when it is checked; and a 
north-m»t when it meets and minglea with a current 
from the north. All these, except tho last, are ge¬ 
nerally warm winds, as experience proves. The 
line of division between the upper and lower cur- 


• Manck. Mem. IV. 55*. Edinb. Trane. II. 213. Parry's Voyage, 26ff. 
4 
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phytleal rent* tbould be where the mercury lUnds at 15 

ceogri^^ inchest which is at the height of Si miles. This 
should be the region of clouds; ana otouds do ge« 
nerally approach to this elevation. 

Trade theory, upon the whole, agrees trembly well 

Wiodi with the facts. But the variable surface and tempe¬ 
rature df the land greatly affect the course and velo¬ 
city of the winds. In the torrid zone, within the 
parallel of 25* or SO”, on each side of the equator, 
the trade winds blow constantly from the east. From 
the superior warmth of the northern hemisphere, the 
line that separates the opposite trade winds is not the 
equator, but the 2d or Sa parallel norU). To a certain 
extent, also, they follow the course of the sun, reach¬ 
ing a little further into the south hemisjdiere, and con¬ 
tracting their limits in the north when the sun is on 
the south side of the equator, and making a reverse 
change when he declines to the north. In a zone 
of variable breadth in the middle of this tract, calms 
and rains prevail, caused, probably, by the mingling 
and ascending of the opposite aerial currents. High 
lands diange or interrupt the course of the trade 
winds. Thus, under the lee of the African shore, 
calms and variable winds prevail near the Cape 
Verd Islands, while an eddy or counter current 
of air from the south-west is generated under the 
coast of Guinea. The lofty barrier of the Andes 
shelters the sea on the Peruvian shores from the 
trade winds, which are not felt till a ship has sailed 
80 leagues to the westward; but the intervening 
apace is occupied by a wind from the south. In 
the Indian Ocean the trade wind is curiously modi¬ 
fied by the lands which surround it on the north, 
oast, and west. The southern trade wind blows re¬ 
gularly from the east and south-east, from lO^ of 
south latitude to tlie tropic, but in ^e space from 
10° south latitude to the equator, north-west winds 
blow during our winter (from October to April), 
and south-west in the other six months; while, in 
the whole space north of the equator, south-west 
winds blow during summer, and north-east during, 
winter. The cause of these remarkable winds, 
which are called monsoons, has not been very satis¬ 
factorily ascertained. (Varenius’s Gen. Cteog. Cb^. 
xxi.) 

V nahi region of constant winds is confined within 

the SOth parallel on each side of the equator. Oa 
the outer side of these limiu, calms prevail pretty 
generally over a narrow space, beyond which the 
region of variable winds extends to the pole- la 
the open sea, where the true direction of the winds 
is best known, navigators have repeatedly observed 
that throughout this region the prevailing wind is 
from the west. Mr Forster observes, that beyond 
the tropics, the west winds are the meat univeraal. 
That east winds have an aactndancy within the 
Antarctic circle, as he thinks, may be questioned; few 
observatiods having been made there, and those few 
not to be depended on, in consequence of the local 
influence of the ice. {Ohtervationt, p. 127t ^ sey.) 
According to the author of Lord Anson’s i^sm, 
*' a westerly wind almost perpetually prevaiia in the 
southern parts of the Pacific Ocean” (he speaks of 
latitude 6o°), and a similar wind in the northern 
psrta carried tlie Sptinish galeoas from Japan to Ca- 
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lifornia, along the parallel of 35® or 40*. (Book L Fhystorf 
Chap. ix. II. Chop, x.) West winds prevail ia p**^**!*"^, 
KamchaUca; they blow three-feurtha .of tM year in 
Hudson's Bsy; tlie west and north-west winds pre¬ 
dominate greatly at Melville Island ; and it is a fa¬ 
miliar fact among mariners, that, by means of these 
winds, the voyage eastward acr^ the Kwth Atlan¬ 
tic is generally accomplished in about half the time 
of the voyage westward. . ( Scoresby, I. 411. Parry, 

Vogage, 299.) On the west coast of Europe, too, 
the west and south-west winds are the most general. 

It is remarked also, that in our climate, south and 
south-east winds are the most rare i that winds between 
north and cost are almost invariably cold; those be¬ 
tween south and west warm; and those between 
north and west of a mixed character. So far the 
facta correspond generally with the theory, though 
many anomalous circumstances may be found. 

The change of the seasons which a^cts the local i^ocai 
temperature so much, necessarily influencea the at- Wimli. 
mospheric currents. Accordingly, the most violent 
tempests arc about dieequinoxes,and in every countiy 
there are prevailing winds pecidUr to certain seasons. 

It maybe suspected that most of Uiewinds observed on 
land or in confined seas are merely local eddies, or re¬ 
flex currents, produced by the irregularities of the sur- 
fece. Thus, wnHe the south-west wind prevails almost 
dne-half of the year at Dover, London, and in the west 
of England generally, it is scarcely felt at Liverpool, 
which lies in the gorge of a valley, where the western 
(diain of hills is interrupted; and on tiie other hand, 
the south-east, so uncommon in the rest of England, 
it the predominating wind here. (Munch. Trans. 

IV. 601, 615.) In the long basin of the Bed Sea, 
the wind blows in no direction but right up or down. 

In Lancaster Sound, Captain Party round the wind 
to blow always either cast or west. For ten months 
* of the year a wind (#bich is probably a smaller 
branch of the north trade wind) blows constantly up 
the valleyB of the Mississippi and Ohio, preserving a 
breadth in the latter of twelve or fifteen miles* (Tuck- 
ey, IIL 70. Warden’s Amer, I. 155.) In the list of 
Vents 'Domnans for the interior of Europe, collected 
by Cotte, nothing like a system can be diseoverei— 
nothing but local currents running in every possible 
direction, according to the position of mountains and 
valleys. Winds, iMeed, even when strong, are of¬ 
ten confined to a space surprisingly amalh In the 
temperate, but still more in the mgid zone, two or 
Uiree winds are often acen blowing from, or to, dif¬ 
ferent points within a few leagues; nay, of two sjiipa 
within sight of one another, one is sometimes becifim- 
ed, while the other is seen struggling witli a storm. 

In the northern seas even strong gues, when they 
have eaitied a ship into frozen water, invariably de¬ 
sert her, or give place to a wind which blows fnmi 
the ice. The e^t ’can onl^ be attrfeutod to the 
comparative coldness of the toe, and warmth of Bie 
water, generating a local descending current over 
the one, and an ascending current orer the other. 

(Scoresby, 1.408—409.) 

The Meditemnean has a system of winds pecu¬ 
liar to itself, which we hare not room to explain. 

AU woim oountries, where sandy deserts^ abound, 
give birth to pernicious hot winds. Such is the Si- 
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ilirvKiii moom or hot wind of the desert, and the Sirocco, so 
OeogHtphy. fcno^n t|,g and along the shores of the 
Mediterranean. For the description of these, as 
> well as the sea and land breezes, and other peculiar 
winds, we refer to the Article Meteokolo&y. 
itain Bain, so essential to the fertility of the soil, is 

very unequall} distributed to the dinerent regions of 
tlie globe. Nature has arranged it so, that Uie sup¬ 
ply of the atmospheric moisture is most abundant 
in those latitudes where evaporation is most rapid. 
Or rather the processes of precipitation and evapo¬ 
ration, depending partly on the same principles, 
and exerting a reciprocal influence, tend to adjust 
themselves to each other, though this tendency is 
perpetually disturbed by local causes. Rain is 
produced by the mixture of atmospheric currpnte of 
different temperatures. Tlie power of air to hold 
water in solution does not increase in the same ratio 
with the increase of its temperature, but in a much 
higher ratio. Hence, when two masses of air, i>atu- 
rated with moisture, and of different temperatures, 
are mixed, the resulting compound is not capable 
of holding the whole water in solution, and a part 
of it is precipitated in rain. As the whole atmo¬ 
sphere when saturated is calculated not to hold in 
solution more water than would form a sheet of 5 
inches in depth, while the mean annual deposit of 
rain and dew is probably 35 or 40 inches, it is ob¬ 
vious that the supply of atmospheric humidity must 
be many times renewed in the course of a year. 
The quantity of rain at any place is affected chiefly 
by three circumstances. It is greater at the equator 
tlian towards the poles,—at the sea coast than in 
tiic interior,—and on mountains or high grounds 
tlian on plains. The winds, too, exert a certain in¬ 
fluence, which, at any particular place, depends on 
tlieir temperature, and on their travelling to that 
place over a dry or a humid surface. Where so 
many causes interfere, whose effects are scarcely 
capable of estimation, it would be difficult to de¬ 
termine the depth of rain proper to each parallel, 
even were our observations more numerous and ac¬ 
curate than they are. In a former part of this ar¬ 
ticle we gave as an approximation 83 inches for the 
equator, and 8 inches for the pole. We have since 
found the following estimate by Humboldt, to whose 
authority wc readily defer in ever^ question of this 
kind. Except within the tropics, it corresponds ge¬ 
nerally with that which wc gave. 



Lat. 

Enp. Inches. 

Ltt. 

Eng. Inches. 

♦ 

O'* 

96 

45® 

29 


19 

80 

60 

17 


Run at Sea. Since the supply of humidity is greatest in the 
(oatt. vicinity of the sea, the rains must be generally more 
abundant there than in the intbrior. On the other 
hand, we know that currents of air fraught with vapour 
move with great rapidity, and that the atmosphere is far 
firom needing an entirely new supply flrom the ocean 
, It^r each precipitation, because three-fourths pro- 
twbly of the rain that falls soon rises again into the 
air, and continues thus to drcnlate between the 
clouds and the earth. These circumstances lead 
us to conclude, that the difference in the annual 
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depth of rain, between inland places and those on Phynesl 
the coast, is not so great as might be imagined. We 
find, accordingly, that a small increase of elevation 
compensates for a great distance from the sea. 

Thus 29 j inches of rain fall at Puy at the sources « 
of the Loire, while 24^ only fall at the sea-port of 
Rochelle near its mouth, and at Geneva the depth 
is 40 IVench inches, while at Paris, 300 miles nearer 
the sea, it is no more than l.Q^. If we compare 
Toulouse, Paris, and Gottingen, inland places not far 
from the coast, with Buda and Prague, places in the 
heart of Europe, and, like thaothers,not much elevat¬ 
ed, the mean fall of rain at the three former is 20.4 
French inches, at the two latter 14.1. (Cotte, Joar. 
de Pk;gs. T. XXXIX.) These facts are cited to support 
the idea of a decreasing scale of rain, ratlier than to 
mark the ratio of decrease. The latter is a pro¬ 
blem for which we are yet unprovided with data. 

We may infer from theory, that the decrements, so 
far as they are ailected by mere distance, will form 
a geometrical series. If the atmosphere, for instmee, 
loses one-third of its moisture in tlie first 400 miles 
from the sea, it will lose one-third of what remains 
in the l^ext 400; and so on. 

The elevation of the land has a much more marked Ram m 
effect on the quantity of rain than its distance from the 
sea. Mountains precipitate the humidity ot tlie atmo- ** ^ 
sphere, not so much by attracting it to tlicir summits, 
as in consequence of their rocky or grassy sides, when 
acted upon by the sun, heating large masses ol air in 
the cold upper regionsofthe atmosphere. TIusewarm 
masses of air, which abstract moisture from the aerial 
columns around them, stream upwards and mingle 
with t^e cold strata above, or come into contact with 
cold currents moving laterally, nr suffer sudden and 
partial changes of temperature from the vicissitudes 
of night and day, and thus incessantly generate the 
circumstances which cause precipitation. It is evident » 
that snow-clad mountains, from the constancy of their 
temperatine, hIII serve much less peifectiy tiiaii those 
whose sides are bare as nuclei for precipitating the at¬ 
mospheric humidity; and that, in tcmpeiatc climes, 
the rains will be more abundant on all mountains in 
summer than in winter. Along the shores o( the 
Adriatic, and in the valley of Lombardy, the annual 
fall of rain is from 26 to 3.5 French inche«; but in 
the Carnic and Julian Alps, it amounts to 100 inches. 

From the effect of Uiis great barrier in intercepting 
the aqueous vapour, and producing desiccation, Fcl- 
tre, on the east side of the first chain, has one-half 
more rain than Trent, which is higher, but on the 
west side; and Coire in the Grisons, 19 OO feet above 
the sea, has less rain than the champaign cities of 
Vicenza and Verona. (Cotte's 7WMes.) In England 
it is found that Keswick and Kendal, situated among 
the mountains, have 67 and 59 inches of ram re¬ 
spectively, whHe places in the level interior country 
and on the sea-coast have only about 24 inches. 

But though more rain falls- in mountainous than level 
countries, the depth is greater at tlie bottom of a 
mountnn than at the top, and close to the surface 
of the ground than at any distance above it, in all 
cases. 

In the torrid zone, a small thick rain falls every Ram m 
day on that side of the equator oh which the sun is, 

11 
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but^^IjiBtcrniiti daring When It 

cemef in the one hemisphere'* It oemieeqees in the 
other, and is neariy perpetaid in a sene of two or 
three degrees hi bceadtb, which sepsrstes the two 
systems. When the rains begin,' the heat increases, 
and the tirade trind subsides. Tet^ even in the 
torrid cone, there are tracts where rain seldom or 
never falls, such as the Sahara of Africa, the low 
coasts of Coraccas, w>d the desert lAore of Peru, 
between 15° and 30° ^ south latitude. In many 
parts there are two wet and two dry seasons in the 
year; and in somit regiotss, hwm the eftset of moun* 
tain ranges and winds, plaeea an^r the same 

paraiicl nave their wet and dry seasons at opposite pe* 
riods.* Though the annual depth of nhi hi greatest 
within the tropics, the number bf rainy days follows 
an inverse order, and diminishes as we advance from 
high latitudes to the torrid zone. According to 
Cotte, the mean number of rainy days from 12* to 
’ 43* of latitude is 78, while it is l6l from latitude 
519 to 60*. More rain iaUs in summer than winter 
in all latitudes, but in the temperate sones the rains 
of winter are more frequent than those of summer, 
Utoogh less in quantity, (Cotte, uM tupra.') 

Mr DaICbn reckons the annual deposit of wMer in 
England to be 31 inches of rain, and five of dew. 
His e^tlroate is perhaps rather hig^. The distribu¬ 
tion of the rain through the difierent seasons is so 
much oSccted by local circumstances, that it is dif¬ 
ficult to ascertain the mean result In general, the 
fall seems to be least in spring, and greatest in au¬ 
tumn, and less in the sty winter monws than in the 
summer. The following table affords an Interesting 
view of the connectioa between tlte phenomena m 
wind and rain in this country. It givOT, for one 
year (1775), die number of days each wind prevailed 
lit London; the quantity of rain that fell during the 
prevalence of that wind; and the humidity of the 
winds, or the relative quantity of moisture Which 
eacli would deposit in the same space of Ume. 


Winds. 

± 

S' 

Q 

Rain. 

Humidily. 

1' 

F" 

& 

i 

lU 

• * 

if 

1 

N. 

22^ 

0.337 

11 

N.W. 

S9i 

2.391 

48 

S. 

24 

0.251 

9 

8.E. 

321 

0.944 

22 

B. 

11 

0#68 

12 

N.E. 

72 

2,148 

23 

W. 

I8J 

1.907 

82 

s,w. 

148 

18.975 

100 


The whole quantity of rain for that'year was 
27,11 inches'; of which it will be observed that 
two-thirds fell with Ae south-west wind. The pre¬ 
vailing winds are the south-west and^north-asst, the 
primary winds of our/ hemisphere. The least fre« 
quent are the east and west. The soudi and north 
winds are the driest, and the south-we«t and west 
the most humid, as might be expected, f 

(ieographi- Hic geographical distribution of plants is a subject 
Rul Distri. 
button t)t 
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of subh extent, that oue nhmne h'quta' compel ua to npiai 
dismiss it with a fisw general nemaiw, extracted from 
Humboldt's Prol^omena de V^rSbHtime Qeogr^i- 
ca Plantartim, Each plant has generidly a determinate 
dimate, to which it u best adapted; there are other 
dimbtes, however, in which it Can he raiiled, though 
less advantageously; but beyond certain limits it 
either ceases to grow altogether, or is supplanted by 
odiee [plants betteri^qpted to the sItuaSon. Since 
eertiem elevaltoii hw the same effect on climate 'as 
distance from the equator, there arc properly no 
(dents which are peculiar to the frigid zone, because 
the roottotaiDS of the torrid aoue, embracing between 
their base and their summits every variety of climate, 
either produce, or are capable of producing,'all the 
vegetables of the temperate bnd poler regions. 

Plants are absolutely most numerou*, and exhibit 
the greatest variety of species, and the mo*t luxu¬ 
riant growth, within the tropics, where natuic has 
auppli^ most abundaotly the heat and humidity 
which contribute, chiefly to die developemeot of 
their vital iunctions. Ibey duninish in number, va¬ 
riety, and magnitade, as wo recede flrom the tropics; 
and ill Greenland, Spitsbergen, and the plains of 
Northern Rusria, the wealth of the vegetable king¬ 
dom has shrunk to a very small number of mosses 
. and stunted shrubs. The lines that limit the growth , 

of certain plants depend en the average summer 
temperature, Ibr plants which require a long and 
moderate heat; on the temperature of the wannest 
month for those which require a short but great 
heat; and on the temperature of the coldest month, 
for those which are unable to resist a considerable 
cold. Thdr growth is aifocted also by the foggyor se- 
rmic state of die atmospiiere, bemiuse the direct sti¬ 
mulus of the solar light is as essential to the success of 
many plants as a certain determinate temperature. 

Instead of losing ourselves in the labyrinths of ge¬ 
neral botany, we shall illustrate these principles by 
a few foots drawn from the history of cultivated 
plants. 

The plantain {Platam htaion), which furnishes a 
primary article of food in tropical America, requires (.'uiuvated 
a mean annual heat from 82° to 73*, and its proper Plsnu. 
climate is therefore from die equator to the 27ih pa¬ 
rallel. In the equinoctial zone (tat. 0*—10*} iu/ruit 
does not ripen at a greater altitude than AO toiscs 
(534 fothoms). The sugar cane (Socedaratn o^<- 
Roruffi), whi<» has nearly the same range, dirives 
where the mean annual temperature is fropi 62* to 
73*, and is euldvated, but with less advantage, in 
the old world to die latitude of S6|*, where the an- 
niml temperature is about 67*. In North America, 
it is cultivated as for as latitude 31*, beyond which ' 
it does not succeed, for, though the summer beat is 
sufficient to ripen ks, produce as far as 85* or 40*, 
the rigour of the winter destroys foe plant. It suc¬ 
ceeds on tbe table land of Mexie% at foe altitude of 
900 toises. The cotton plant (gosi^ptiim) has its fa¬ 
vourite cUmate between ladtude 0* and 34*, where 


• Humboldt, Pen, Kar. IV. 898-1-410; V. 248. M'Fait’s New Svetem qf Qen, Geqg. 153—197- 
+ Manek. Trent. IV, 570—593, V, 846- Horsley, PhU, Tram. Abridged, XIV.'44. 
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the annual ^eot it from to 68 *. But it tucceedt but extends ffrtber. north oit the east. It if most Phytical 
wherercr, with a mean summer beet of 73« or 7«®, exte*i»cjy eulti*ated in iu native soil, the NewO«>iW“P>'y- 
^^'^thatwf winter is not below 40“ or 48». It is cultivat. WorW, where it forms the chief oourisbment of^^'"^ 
td as high as latitude 87 “ in America, beyond latitude man and domestic animals from Xa Fiats to the 
40“inEurope,ondgrowsatAstrakanioWeKeroAsia, Canadian lakes. Coming to malurity in four or 
latitude 46®. {Storcb, Tableau de h Awsie, II. 380.) five months from the time k is sown, and requir* 

The date pdm CpA«ai*) thrives best between lati* ing a abort but hot summer, it is tdroirritly adapt- 
tude 39* Md 88 ®, but on the shores of laljr, in ed to the climate of. America. There are few ai- 
places sheltered from the north winds, it is cultivat* tuationa undmr the laytude of 48“ where k wjH not 
cd at far as latitude 44", The citron (oVriis) has grow, but the paraUel of 88 * is that to which It is 
nearly the same range, and is culdvamd at Nice in best adapted. (Dprby'a LouuioHa, p. ISS, 144 .) 
spots 180 toises high. This tree, with tfao sweet The oak ceases to grow besond latituM 6 S“ in Nor- 
orange, grows in Lousiana, under latitude SO®, but way 1 it terminates at 60r or 61“ in Finland; and at 
above that it is injured by the frosts. (Darby's iow- 57*“ in the government of Perm. The Pimu eul- 
swan, p. 181.) The olive (ofc«) ranges m Europe be- vester (Scots nine} reaches the height of 60 feet at 
tween latitude 86 "and44|°. It succeedswheiever with the latitude of 70 “ in l.^and,aDd grows in situations 
a mean annual heat from 66“ to 88 “, that of summer 12 s toises above the soa. The Betula alba is found 
is not below 71 “, nor that of the coldest month below under the same parallel at 380 toises of elevation. 

42". This last condition excludes all the North Ame* la the eastern parts of AsiaUc Eussia trees are very 
rican continent beyond latitude 94“, though the ohve thin beyond latitude 68“; the Jarch, pme, birch, 

^ thrives 10 |“ farther north in Europe. The vine and mounUin ash, disappear about 66" or 68 “; wil- 
(vUii) thr.ves where the mean annual heat is from low and birch bushes, ei^t inches high, are found as 
62 “ to 80“, or even 47®.5, providmg that of winter far as 69“.. At Hudson’s Bay trees of all kinds ter- 
IS not below 88 ®, nor that of summer below 66 “ or mioate about latitude 60 “. (Sauer’s Account, Ax. 

68®. These conditions are fulfilled on soa-coast of 70 — 91 . Alackeneie's V^age, p. 404.][ 

Europe u high as latimde 47®, in the^ interior as high Let us now endeavour to make a general summary naik.. <jf 

as latitude 50®, and in North America only as high of these details, confining our view to the gieat Gon*eiiw t'nint 
M latitude 40®. But the favourite dimate ot the vine tinents merely, without regard to the islands. The 
in the Old Coa/iaeR/IS between latitude 86 * and 48®, flantain ot banana we find occupies a zone of 84 “ 
where it yields a generous and excellent wine. The in breadth on eitlicr side of the equator, wliicli em- 
Cerealia (wheat, tye, barley, and oats), so important braces about four-fifths of Africa, one-sixth of Asia, 
to civilized life, yield profitable returns m places and one-tliird of America, and excludes the whole 
where tlio mean annual temperature descends to 28«, of Europe. The climate of the sugar-cane, allowing 
providing that of summer rises to 52“ or 8 S“. In ft to extend to 80“ op each side of the equator in 
Lapland, barley comes to maturity whenever the the New World, and 35* or 36“ in the Old, includes 
mean temperature of the summer months rises to the whole of Africa, nearly one-third of Asia, and 
47“ or 48*. ‘Barley and oats, from the rapidity with two-fifths of America, and only touches Europe at 
which they germinate and ripen, adapt themsefvea to ito southern extremity. The efimato of tlie o/iwr 
the short summers of the north, and are found along consists of two zones on the opposite bides of the 
with the potatoe aa high aslatitude 69*“ in Lapland, equator, extending from latitute 35 " to 44 " in the 
In Eastern Ruuia, upon the Lena (longitude 120“), old continent, and embracing*very little of the new; 
grain of any kind refuses to grow beyond platitude thk tree being equajiy, injured by the excessive heat 
60®. (Sauer, p. 34, 187.) Wheat, which is a pre- of the tropical, andWe excessive cold of the extra 

carious crop, and little cultivated beyond latitude tropical regions in America.* The vine grows os 
58® in Western Europe, yields good returns at this far north as 50 " or even 52", but its profitable cul- 
part of the temperate zone, when the mean beat tore in Europe does not extend much beyond 48'. 
of the ifeven months from March to October is In Asia it succeeds at Astrakan latitude 4C", in Bueb- 
55® ; but if It 18 no more than 46®, neither this aria, and at Hamiin Chinese Tartaiy, latitude 43®.t 
grain, nor barley, oats, or rye, come to maturity. It, therefore, extends, we may suppose, to lat. 43 “ in 
The Cerealia generally, which succeed only In low Aria generally. Except in Wands, m elevated plain*, 
grounds beyond Isutude 60“ in Europe, are culti. it is probable there are few i^t,abie wines made at a 
vated to the height of 880 toises ou the sides of the lower latitude than SO*. The vine may hence be 
Alps in latitude 46® ; to the height of 1080 toisea considered as occupying a zone of 15“ in breadth 
(barley and oats) on Caucasus in latitude 48“ ; and on each side,of the equator (from 30“ to'45*) in 
un the sides of the Andes, under the equator, the the Old WmlA *uid two corresponding zones of 1C* 
proper climate of the Cerealia iq found between 700 in breadth in the New (from .80" to 40“). These 
ud 1600 toibcs ^ elevation (4480 and 10,340 (oet). zones embrace about onenrixth of America, one-third 
Matte accompanies the vine u the west of Europe, of Europe, two-«evenths of Asia, and one-tenth of 


* if Humboldt has accurately defined the temperature for the year, and the coldest month proper for 
this tree, there ought to be no ^rt of North, and perhaps few parts of South America, where it w ill thrive. 
It has no^,beeD introduced into the territories of the United States-iDarby’s 150. 

t TopographU det Ptgnobles, 489, Paris, 1816. PalJaa’a Traoeb, II. 4S0. 
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Aftica. Of tbeprodacdoM whkftifWTe for ili»< nfu tha aoitvenienae of a nund otiinbtf. Bl> Malte> njM 
dioary awtananee of aaan, nafoO'^ Bitro^ a late add very reapeetable aoahority, 

havo the widest range. The-eidttlre of th^Wo- duee* tbe amount to 6dQ,O0O,OOOt. Wa think his 
toe, as Humboldt observes, 'bxtends frotu the ex- eaumeralion for Asia, Afidca, and America, still ra- 
tremi^ of Africa to Labrador, Icelaoid, and Lap. ther high, and without detailing tbe grounds of our 
land. Afeize bears anybatural tmnpcrature, bOw. judgment, or pretending to aecuraqr, where any 
ever high, and the only drcumstance essential to thing better than loose approximations is unattain- 
its successful culture seems to be a mean summer able, we submit the following estimate as the result 
heat, not below 6S” or 70** Id censeq^uencrof diis of eor ibqiiiries. . 


heat, not below 6S” or 70** Id censequencrof this 
advantage, ita climate embraces the whole the tor. 
rid Boue, and reaches prebably to lat. in Ame- 


Burope, 


185,000,000 


rica, to 50^, or 8S«, in Bdrope,aad 46* m Eastern Asia (with Australia and Polynesia), 870,000,000 

Asia. It hence ineludei about fire-dghths of Ante- Africa,.55,000,000 

rica, three-sevenths of Bdrope, the whole of Africa, America,. 40,000,000 

and three-fifths of Asia. Ine Cereatia do not sue- — . . ■ ■ 

coed in the torrid zone in low situations. The cIU 550,000,000 


mate adapted to their culture, which begins about 
lat. SO", extends to lat. 50® in America, to 70" In 
Lapland, 68® in Pfolaod, and 60" throughout the 
north of Russia, generally including five-sixths of 
Europe, three.fiftii8 of Asia, one-tenth of Africa, 
and ,onc>fourth of America. Tlie region of forests, 
or the climates adapted to the growth of wood, em¬ 
braces the whole of tbe Old and New World, except 
a narrow zone on the north border of each, which 
includes one-tenth of America, one-tenth of Europe, 
and one-tenth of Asia. As the pi olihc powers of 
the soil depend chiefly on the stimulus of heat and 
moisture, it is reasonable to believe with Humboldt, 
that tho general fertility of the earth increases as we 
approach the equator. (Pert. Nat. IV, 106.) In warm 
countries, the produce not only bears a much higher 
proportion to the seed, but tbe husbandman has tbe 
advantage generally of two harvests In one year. We 
may probably assume, then, without any great error, 
that, with regard to plants which grow both in 
the warm and temperate zones, the productiveness 
of the sod increases in the ratio of the annual tem¬ 
perature, and the depdi of rain; and that for coun¬ 
tries under the same parallels, it is generally in pro¬ 
portion to the duration and intensity of the summer 
heat. The cosine of the latitude, or the distance 
from the axis, os it expresses pretty nearly the pro¬ 
portions of heat and moisture for each parallel, may 
therefore be taken as an approximate measure of 
the relative fertility. But when we take Into view 
the superior productiveness of vegetables which ai^ 
peculiar to warm regions, such as maize, rice, and the 
banana, there chp be no doubt that tho power of the 
sod to sustain animal life, augments in a much higher 
ratio* than tho cosine of tbe latitude, and that at the 
equator it is at least ten times as great as at the lati¬ 
tude of 60" In Europe. It is scarcely necessary to 
qualify those statemenu by saying, that we speak 
solely of low and level regions, and of ordinaty soils. 
There are warm valleys in the north, where tlie pro¬ 
ductions of southern otimes will grow beyond the li¬ 
mits we have assigned; there are elevated tracts in 
the torrid zone where every plant found in cold coun¬ 
tries can be raised; and in ail the zones, there ore 
deserts and rocks which bid defiance to the vivifying 
power of tlic sun, and tbe genial influence of the 
seasons. 

Popultuun llie number of human beinn upon tho globe has 
been variously estimated. A thousand millions have 
been mentioued, apparently for no other reason than 


The diversity of colour, stature, form, physiogno- vanetiM of 
mical expression (and we may add language), among Hunua 
difierent portions of the bumn race, have at all^P'^'^ 
times arrested attention; and have in many cases 
created, and in all inflamed, those foeiinga and preju¬ 
dices which have made nations the enemies of eadr 
other. Philotopliers have endeavoured to analyse 
and clast the characters which produce these diver- 
nties; and since migrations and eonqnests have blend¬ 
ed the distinctive |Kculiarities of difierent races, they 
have attempted (o ascertain those primary typ(>s, from 
the combination of which all the other vancfks have 
arisen. Wb have no room to discuss tbe many idle and 
fantastic hypotheses which have been built upon th.8 
subject, but shall merely give a brief outline of the 
system of the learned Blumcnbacb, who has prose¬ 
cuted the inquiry with the aid of a profound know¬ 
ledge of physiology. This philosopher has resolved 
tbe varieties of the human species into five primary 
classes,'—the Caucasian, Moogollaa, Ethiopian, Ames 
rican, and Malay. In the Caucasian race die skin ia 
white, the cheeks red (a character scarcely found in 
any other race), the hair brown, running into yellow 
and black, soft, long, and undulatlog; the head sym¬ 
metrical, and rather globolpr, the forehead m^e- 
rately expanded, the cheek-bones narrow, not pro- 
rainent, tbe face oval, the nose narrow and slightly 
SNiuiiine, the lips gently turned out, the chin full and 
round, the facial angle large. This variety compre- 
bends ail the Europeans except tbe Finns, Samoieds, 
and Lafflanders; the Western Asiatics, as far as the 
Oby and the Ganges, and the people of North A& 
rica. In tbe Mottgdtan variety, the skin is olive, 
the hair black, straight, and stiff, the head ahnost 
square, the cheek-bones prominent outwards, the 
face broad and flat, and its parts len distinct than in 
the Caucasian race, the eye-brows little archod, and 
the space between them flat, tbe nose smtdl and flat; 
the aperture of the .eye-lids narrow. This includes 
the remaining Asiatics (except the Malays), the Finns, 

Samoieds, Laplanders, Greenlandci^ and &quimaux. 

In the Eilmotan race, the skin is black, the hair 
black and crifo, the head compressed laterally, the 
forehead receding, the cheek-bones standing much 
forward, tbe pose flat^and biending with the cheeks, 
the lips thick, the chin rdtber receding, the jaws 
lengthened ftinrards, and the under part of the face 
prominent. TTiis includes all tho African nations, 
except those of tho Caucasian race in the north. 
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Phyticri In the Amrkm race, the tkiB fa of a ctmper a>> 
atngtitf^ lour, the hair black, stiff, and straigbt, the forehead 
rh uoi short, the cheek-bones and face br<m, the orbits and 
■ eyes deep, the nose rather flat, but still promineut. la 

this are included all the American tribes except the 
Esquimaux. In the Maiay race, the skin is tavny, 
the hair black, soft, cnried, thick, and abundapt, the 
head rather narrow, the forehead slightly arehed, the 
. parietal bones prominent, but not the cheek>4>onea, 
the nose full, broad, and bottle-shaped at the point, 
the mouth large, the face projecting forward io the 
lower part, but the features viewed in profile, more 
distinct than in the Ethiopian race. This variety 
comprehends the inhabitants of Malacca, the Marian, 
Philippine, Molucca, and Sunda Isles, and Polyne¬ 
sia. It fa to be observed, that it is only in some par¬ 
ticular tribes, or portions of each race, that its cha¬ 
racteristics are strongly marked. None of the lead-' 
ing \arietivs are absidutely pure, and all of them may 
be found passing into each other by insensible gra¬ 
dations, from the eflbcts of mixture. 

Tiic question has been long agitated, whether all 
the existing varieties have sprung from one parent 
stock. The arguments in favour of the affirmative 
appear to us to preponderate. 1. All the different 
races are capable of uniting with each other, and be¬ 
getting oflspring, which continue themselves by pro- 


This ^ held by Batanilfats to be ene qf niysiml 
thajjlfait decisive tests of idoMity of species. 2. There Oso^phy 
is nRsicntial difference of suncture in Uie various — 
races. None of them have penaanently a bone, a 
4>lood-vessel, or an organ of any kind, which the 
others want. There are no differences analogous to 
those of. the stag and'dm roebuck, or the one aod 
the two bumped camel, which clearly mark a diver¬ 
sity of race. 3. Tim differences which do exist 
among uankidd St large, such as those of com¬ 
plexion, stature, physiognomy, and mental eapacitv 
are analogous-to those which manifest themselves in 
one tribe, or nation, and even fat <»e flunily. We 
have, therefore, only to suppose that the causes 
which produce these minor and accidental differences 
are rendered general and permanent in thOir opera¬ 
tion, by peculiarities of food, climate, or habits, to 
account for the stronger aud more lasting distinc¬ 
tions among nations. This view of the subject is 
farther confirmed by the changes which climate, 
food, and different modes of treatment, produce upon 
domestic animals. 4. The affinities of language, 
which promise to throw much light on this subject 
when fully developed, have already afforded presump¬ 
tive proofs of a common origin in the case of nations 
whom physiologists class under distinct raccs.^ 

(n. B. B ) 
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I'liyuiiio^v pHysioLOGY, or the study of tho phenomena of 
differs from ail the other branches of pliilosophi- 
cal inquiry, by its involving the consideration of the 
^finol as well os the phtfiic^ causes of these pheno¬ 
mena. A new principle of arrangement is thus in¬ 
troduced, which is scarcely ever applicable in the 
sciences relating to the properties of inert and in¬ 
organic matter. Those sciences are formed by ap. 
plying to the subjecu they concern, the rules of 
philosophical inductitm. By comparing together 
phenomena, and uniting in one class such as arc of 
the same kind, we arrive at the knowledge of a Cer¬ 
tain number of general fects, which we regard as 
laws of nature, and from which, when once establish¬ 
ed, we deduce the exjdanation of a multitude of 
subordinate phenomena, resulting from the simple or 
the combined operation of these laws. By a scries 
of experiments we succeed in removing all extrane¬ 
ous circumstances, and in reducing each class of 
phenomena to its simplest conditions; and we are 
also enabled to vary the combinations, so as to com¬ 
pare the results with the appearances presented to 
us by nature. But the application of the same me¬ 
thods to tiie physiology of animal or vegetablo life 
is attended with peculiar difficulty. The immense 
number of species of living boiogs, the variety and 
complexity of tiie appearances they exhibit, and tho 
extended chains of conneciion that pervade every 
part of organic nature, are strikingly contrasted with 


the simplicity, the constancy, and the uniformity of 
operation of those physical forces which regulate the 
changes occurring in the inorganic world. The ex¬ 
tensive gener^izatioQB which nave been so success, 
fully accomplished in the sciences of natural philo¬ 
sophy and chemistry, can be effected only in a very 
limited degree among the diversified phenomena 
which constitute the science of physiology ; and w e 
have, accordingly, made but very imperfect ap¬ 
proaches to the knowledge of those laws to wliiih 
they are ultimately reducible, The resources of ex¬ 
perimental inquiry are here extremely narrowed, in 
consequence of the close connections which subsist 
among the powers concerned, and which preclude 
us from any opportunity of studying them in a se¬ 
parate or isolated state, aod of ascertaining distinctly 
their respective operatkins.. 

Amidst tliese obstacles wliich impede our progress siu<ly nf 
in the direct but thorny avenues to science, we na- Puncuuns. 
turally- turn to the more alluring, though circuitous 
paths, which open upen us on every side, in the con- 
teiqpiatiua the uial purposes of the changes we 
are examining. So stron^y is the character of design 
impressed upon all the phenomena of organic beings, 
that we are irreristibly led to associate the views 
suggested by their relative subserviency to particu- 
las purposes, with the more strictly philosophical re¬ 
lation of cause and effiict, by which they may also be 
connected. The relation of means to an end be- 


* See J. F. filumenbech,' De Omens Uumani Varletate Native Dissertatw, 1795, 8vo, and Prichard’s 
llesearchcs into the Physical History of Man. 
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phenpm^aA (iFeteitted to iMl,b)(^lfn(|g being|: u 
gives to tbo sdepee •tietv.aippet^ enA creates wt in¬ 
terest of a difiitrent» and eeeMupeilQr luad to that 
which mere physical relations 4ire calcolatttd ut in¬ 
spire. The study of the Anef/oMs of life> that i% of 
the purposes to which aoUaps constituting life 
ere subservient^ is genetally regar^d^ indsed» as the 
principal objectofphysiology; and ^1 tha facts re¬ 
lating to it are distributed according as Uiw tend 
to the acconpliAusent ef these pnrpeses* Paziled 
by the brilliancy of these ohjects, phjrsiriomts have 
often lost sight of the essential chatinction woicli sub¬ 
sists between theses and tbo more sober purposes of 
philosophical inquiry. In framing theories to ex¬ 
plain the phenomena ef Jifei they have most fre¬ 
quently satisfied themselves with pointing out their 
final causes, that is, the objects which are answered 
in the economy: and as the detection of this fine} 
cause often n'quired the exertion of considerable 
sagacity, the inquiry has teiminated here, and it haa 
not been perceived that the physical theory was le(% 
in as great obscurity as before. This pronenesa to 
substitute final for physical causes lias been the 
source of frtquent delusion, by insensibly leading us 
to believe that we are really in possession of the 
physical law on which the phenomenon in question 
is dependant, when we have merely given it a name 
u ith reference to the inttlligcut agency, by which it 
was adjusted to its object, In our eagerness to 
grasp at this kind of knowledge, we have too often 
nn-takuri the shadow for the substance. 

I'lnal, mis. Tliu wiitiiigs of the older physiologists exhibit 

'rh‘ii "l' conlmuol instances of this confusion of ideas. Thus 

(8u"? ^he iiotion of an archaat, or animat entertained by 
Van Helraont and Stahl, that Is, of a presiding spirit, 
to the opeiation of which were referred all the vital 
actions, although, perhaps, naturally suggesting 
self to the mind, was yet evidently an unphdostqilu- 
cal assumption, incompetent to explain the pheno¬ 
mena in question, and occasionally even at variance 
with those very phenomena. ‘Ihe vit piedicatria! ho- 
turo’, to which Hoffman and Cullen so frequently 
appeal in their pithological reasonings, and which 
supplied them w ith ready solution* for every obsqure 
morbid change that embarrassed them, was, in fapt, 
nothing more than a branch of the same doctrine. 
Nor h.ive the mioro sober theorists of modern times 
been sufficiently on their guard against this iiJusloib 
In the attributes which John Hunter ascribes to hia 
vital principle, we may continually traoe the sante 
want of discrimination between that Jotelligenoe, by 
which the conditions of animated nature were ori¬ 
ginally adjusted to a variety cnT contingent eireum* 
ktances, and those physical laws and agents, hy the 
instrumentality of which the intended objects ate 
attained. When it it said, for instance, in the huiv 
guage of thia school, that the coagulation of the 
blood is occasioned by “ the stimulus of necessity,” 
it is clearly tho final cause only, and nokdte phys^ 
cause of this phenomenon that is assigned r and it is 
also evident that no advance ia thereby made towards 
the discovery of the latter. In like manner, tbO 
principle of life is represented to us as a oew'power, 
with which organised beings are endowed; a power 
which modifies and controls the operation of those 
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sisipler physical la«s» to trWeb- the Mine natter, uPhysiqlogy. 
IA uno^nised stiM, is suhjMted} a power which' 
imposes new cohesive forces on the matenols of theio- 
IrA structures of the bo^y, wbidhiHH^^ ** 
a new property of ooegwation, whi^ aUinS the or- 
, der of fihemical affinities between their elemwts, re- 
toiaiitf them, contrary to their natural teadenoies, in 
a eettsio state of eqidbbriunt, and resisting the i^eiioy 
of sesend onuses tending to destroy it; and which, 
lasUy, produces, in a degree somewhat corresponding 
to. the wonts of the system, either an evolution or an 
idiforptleB of etdoriok All these, it must be ac¬ 
knowledged, are purposes of manif^t utility; being 
directly conducive to the welfare of the individual, 
and indeed essential to its continuance in the living 
state. As means conducive to a specific end. the 
rsference of all these phenorngon to the seme elsM* 
is anobj^tionabie. Ilie fallacy lies in regarding k 
as a philosopbiosi generalisation of gl^ts, of a simi¬ 
lar kind, indicative of tlie operation of a simple 
power in nature. Between many of the efi'ects in 
question, ennudered as physical phenomena, there 
exists not even the remotest anidogy- But it ia the 
fundamental prindBle of the method of induction 
that similar affiects alone ore to be ascribed to the 
agency of Uie same principle. Judging from the 
observed efihets, therefore, which differ much from 
each other, as well as from other phenomena in na¬ 
ture, we ou^t to infer the agency of several distinct 
pnnci^ei, the conoorreaee of which is required to 
produce all the complex phenomena ef life. We 
are unavoidably led, no doubt, to view these pheno¬ 
mena as conjoined, because we readily perceive that 
they tend to the aame object, the preservation and 
welfare of the beings to which they relate. But tlie 
unity of design is an attribute of Intellect alone, and 
does not necessarily imply the unity of the agent 
employed in their produenon. However natural it 
may be to cononve the existeece of a simple princi¬ 
ple of life, and however possible it is, that thia hypo- 
thesis may ultimately be established as the true one 
by future diacoveries, we sboaU recolleet, that, in 
tto present state of our knowledge, it is a mere fic¬ 
tion of the mind, not countenanced by the pheno¬ 
mena themselves, in which we see so much diversity, 
and, therefore, not admissible as the result of a truly 
pbiloBopbiMl inductioo. 

Biob^ who was impres^ with the necessity of 
drawing certain lines of distinction among the powers 
of life, haa yet perplexed his system, by tahipg final 
causes as the basis of his divisions; a principle which 
is incompatible with a philosophical analysis of those 
powers. Thus, the wstinoUou which he labours to 
establish, between the muscular,contractility of ani¬ 
mal life, and Uiat of or^nie life, ia fbunded, not 
upon any real difference m the nature of the power 
concerned; for, as we aliall endeavour to shew m 
the sequel, the power which resides in Uie muscles 
of the voluntary and of the involuntary motions it 
in ail cases the same; but upon a difference in the 
appUcatiun that b made of this power in the econo¬ 
my. Dumas has been guilty of a still more pslpabic 
error, in thinking it necessary to add to his cata¬ 
logue of principles, consisting of the acknowledged 
powers of sensibility and contractility, a third power, 
which he terms jfbrcs de retistance mtale ; thus as 
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Piiyiioiqgjr. toclating « giud cause ih the aenie Kank #!th cagaea 
that are atrictly physical. To nwiUply.exaiHples of 
this miatake would be eodleta} for it perradM alnoat 
every phTuologicai aystem that boa yet beeo framed. 
l)cM(m of Asa full account haa already been given, under 
Attalc. the head of PfivsioLOor, in the Encycl^mdia, of the 
principal facts relating to the functioiu of th^ anJmaJ 
economy, which, aa we have stated, are eemmonly 
regarded aa the leading objects of that study, we 
ahall, in this article, present an oudino of what may 
be considered the phihsophical department of the 
science, by attempting an analysis of the princi* 
pal laws, or ultimate tacts to which the vital phe¬ 
nomena are reducible. Setting aside, then, all 
consideration of functions, we shall examine the 
changes that occur in the living system, simply as 
physical phenomena; and we shall eodeavour to class 
them according as they agree or differ among them¬ 
selves, without reference to the purposes which they 
may happen to serve in the animal economy. Thus, 
if we lake as an example, the phenomena of the 
circulation of the blood, which, when viewed with 
relation to the function, form together so beautiful 
and harmonious a system, we find.Uut, considered ab¬ 
stractedly, these phenomena are ultimately resolvable 
into such as result from a few general powers, as 
muscular contractility, membranous elasticity, the 
hydraulic properties of the blood, &c. If a similar 
analysis were made of the phenomena of digestion, 
wc should find them to be the edbets of the combined 
agencies of the muscular action of the stomach and 
intestines, of the chemical properties of the gastrie 
juice, the bite, Ac. of the organic powers of secre¬ 
tion, and so forth; all of which concur in the pro¬ 
duction of a definite object, namely the conversion 
of the aliment into chyle. The processes subservient 
to this object constitute the fhnetion of digestion. 

These analytical investigations have not been pro¬ 
secuted by physiologists with the attention their im¬ 
portance uesenres. Our knowledge of the principles 
of the science has, however, been considerably in¬ 
creased by the experimental inquirira that have re¬ 
cently been instituted both in this country and on 
the continent; and we shall therefore avail ourselves 
of the present period, as affording peculiar advan¬ 
tages for taking a comprehensive review of the facts 
which bear upon these questions, and for deducing 
con5e(|uence8 that may throw considerable light upon 
the aiitmal economy, and the theory of diseases. 

< luiifica. Of the changes which occur in the lining system, 
oonof the (ire easily referable to particular classes; others, 
roiuri having a less distinct character, are generalized 

with greater difficulty. Some of the powers con¬ 
cerned in the phenomena of life may be recognized 
as being idenueal with those which produce cMnges 
in inanimate matter, while the rest are powers pecu¬ 
liar to tile living state. Thus the cohesion, elasticity, 
and tenacity of the particles of the solids of the 
. body; the strength, resistance, &c. o^ the materials 
which compose them; and the hydrostatic and hy- 
(Iraulio laws of its fluids, are principles upon which 
wo may safely reason in their application to the me¬ 
chanism of tbq living system. Many of the laws of 
chemistiy are also applicable to its phenomena. 
From our knowledge of these principles ne may 


prediet the efibets wbielk will, under, given «iretun<]^^>offr* 
stances, ensues «aad if exwrienoe, in any case, 
teaches us tliat the rbsult is aifbrent, we may thence 
infer the operation of new caosesi, peculiar to the 
living state, and constituting other oiasses of pl]eno- 
mena. 

The powers comprehended under this latter divi> 
sion have usually been described as reducible totwo““)J_“**” 
species, namely contractility and sensibility; for it 
was suiqxMed that all the phenomena might be ar¬ 
ranged under these two heads. We shall endeavour 
to show that their analysis is incomplete, and to point 
out at least four distinct principles of which the ope¬ 
ration may be recognia^ in rile living body: these 
are Muscular Contractility, Nervous Agency, Sen¬ 
sorial Power, and Organic Affinity. Let us first, 
however, fix the meaning of these terms. 

Muscular contraetUity is a power too well known ^in^.ulir 
by its effects to require any elaborate definition 
illustration in this place. It consists in that property 
by which, in consequence of the impression of cer¬ 
tain agents, the extremities of muscular fibres arc 
made t^ approach each other, with a force greatly 
superior tif the ordinary mechanical sources of mo¬ 
tion. 


By the term netvous agency we would be under-2. N-rvuui 
stood to mean that power which resides in the ncr- 
vous system, and by which certain effects, hereafter 
to be dLsenbed, and which for the present we shall 
call impressions, made on one part of that system of 
organs, are immediately succeeded by certain other 
efiects at a remote part of the same system. The 
application of an irritating substance, for example, 
to one extremity of a nerve, will excite, in one case, 
muscular contraction; in another case, sensatioW; in 
a third, secretion; in a fourth, it will raise the tem¬ 
perature ; while, in other instances, it will produce 
changes of vascular action, and lead to an alteration 
of the organic structure of parts; bince this propa¬ 
gation ot impressions is a fact not exactly analogous 
to any other phenomenon in nature, we must regard 
it as the effect of a distinct power, concurring with 
the rest in producing the general result which we 
term life. 


Another power, perfectly distinct from the foimer,3. hinsoriui 
although it also resides in a portion of the nervous I’o-cr 
system, is that from which the corporeal operations 
connected with sensation and volition result. Dr 
Wilson Philip, to whom we are indebted for having 
clearly pointed out this distinctiob, has given to 
Uiis property the name of sensorial poteer. As 
the term seems to be sufficiently appropriate, wc 
shall adopt it aa the designation of this specific 
property of the nervous system. Dr Darwin had 
employra the same term in a more extended sense, 
as including the power of muscular contraction. 

It should be remembered that it is hero limited to 
those physiological changes in which the mind is im¬ 
mediately concerned. 

The admission of the powers already enumerated 4. Organic 
do not yet supply us with the means of explaining a Afimnics. 
variety of phenomena exhibited by the living system, 
and which are sufficiently analogous in their nature 
to warrant oor classing them together as depending 
upon the operation of a common principle. The 
phenomena in question are those of secretion and 
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Phyii'ilajcy. nutrition, including those of the ^wth, extension, 
and modelii^ of the trerious ornmiC structures which 
compose the animal fhbrie. %e pdwers by which 
these edhcts are produced exiiri in the vegetable os 
well as the .animal kingdom, and appear to result 
from that particular arrangement of parts which is 
termed organizahon. These powers, when consider* 
eU abstractedly from the purposes they serve in the 
economy, we shall denominate the argame affiuitiet, 
by way of contradistinction from tim ordinary cbe* 
tiiical affinities to which they are so frequently op- 
)>o-<ed. ' 

I. We shall first examine the Mechakical Pro* 
PERTIE8 of aaimid structures. 

organua.^ The basis of the organic texture of the difierent 

non of Ani. parts of the body is a peculiar substance, which, 
®“*‘‘*®* '*• various modifications of cellular tissue, 
membrane, vessels, neurilema, visceral parenchyma, 
&c. may be recognized as essentudly the same. The 
term membrane, which is applied more especially to 
a condensed lamina of this substance, may be conve* 
nientl^ extended to the rest, end employed as the 
generic term for the whole. It has been deputed 
whether this substance was ultimately resolvable Into 
plates or fibres, and the microscope has been appeal* 
ed to in support of both opinions; but after all that 
has been said about the primordial animal fibre, 
which was stated by Halier to bear the same relation 
to anatomy which a line does to geometry', the whole 
may possibly be more the fruit of imagmation than 
tlic sober account of the real fact. Fontana had 
viewed it as an assemblage of cylindric fibres, which 
were twisted and interlaced with each other; but 
Monro has shown that he was deceived by an optical 
illusion, to which the incautious use of the micro¬ 
scope frequently gives rise. Bichat describes its in¬ 
timate structure as composed both of filaments and 
of iaminac, variously intermixed; and hazarde a con¬ 
jecture that the former are exhalent end absorbent 
vessels. Bordeu appears to have been the first whb 
advanced the opinion of the homogeneous natdre of 
the cellular tissue, which he comperes to froth or 
glue. Quusnay considered it more as a fluid than as 
an organized solid. Wolff rejects entirely the idea 
of its being cellular, and regards it as a homogeneous 
and glutinous substance, witliout organization. Blu- 
men^ach, Plainer, and Meckel, have adopted these 
views; a statement of the arguments in favour of 
which is given by Bdclard in his Addiiione d FAna’ 
tomie OhiSrale de Bichat. The subject has already 
been noticed under the head of Anatomy in this Sup¬ 
plement. Whatever weight may be allowed to tne 
arguments in favoiu' of the oeliular tissue being a 
homogeneous substance, it seems, from other com- 
derations, more reasonable to auppose that the me¬ 
chanical structure of all UPimal tubstances is framed, 
even iu the rimpiest cases, with a greater degree of 
complication than we shall ever have the means of 
fully ascertaining. 

lu M ha. Although ignorant of the arrangement of particles 

DicalPro- which constitutes the orMnization of animu mem- 

iwrtiw- brene, we observe certain mechanical properties to 
result from it, analogous, it is true, to those that are 
met with in several inorganic substances, but in ge* 

JO 


ntral much superior to them in degree. Tlieie arc. Phytiolo^. 
flexibility, extaasibiKly, and elasticity. Hiese pro* 
erties, in their different degrees,'ere variously com- 
ined and modified iq the difiiirent forms of animal 
subslence, but exist more or less in eveiy organ. As 
h is not our object to enter into any consideration of 
the functions to which these properties are snbser- 
vieot, we shill distkin from any remarks on the uti¬ 
lity of these properUes, but confine ourselves toBieir 
pbysieal relations. In this respect, one very striking 
circumstance requires to be poiftted out, namely, 
that the force of elasttcity among the particles com¬ 
paring these animal structures is rarely found in a 
state of neutrality, but is kept in equilibrium by the 
mechanical circumstances of situation. When these 
circumstances are deranged, elasticity comes into 
play, and produces a shrinking of the substance. In 
other words, every part is kept upon the stretch, and 
retracts when set at liberty by Uie rcaroval of the ex¬ 
tending cause. This will happmi when its extremi¬ 
ties are brought nearer to one mother, when the 
contents of the hollow parts- are withdrawn, end 
whenever they are divided transversely, lliis pro¬ 
perty has long been known, though described under 
difiSerent names; that of tons, or tonicity, has fre¬ 
quently been applied to it. Bichat, who has ver/ 
well described its effects, has denominated it con- 
tractihti de tutu, and eontreu^ilitf par iifaul efess- 
iention, and has distinguished it from tonicity, which 
he regards aS a vital property. 

Itie mechanical properties we have enumerated Fibroui 
are greatly modified by diversities of structure. The 
■amd substance, when in the state of greatest con¬ 
densation, composes what Bichat has denominated 
the fibrous tissue. Chaussier has considered it as of 
a peculiar nature, differing from ordinary membrane, 
and has given ft the name of ^bre albumnSe, es¬ 
cribing tn it the character of having a white colour, 
and a resplendent aatio-like surface, an appearance 
which it owes to its great density. Of these fibres 
are the tendons, aponeuroses, and ligaments princi¬ 
pally composed, Among theie we may again trace 
a diversity of properties. Thus tendons exhibit the 
smallest degree of extensibility compatible with 
membranous texture, although they possess great 
flexibility. The ligaments wionging to joints are 
still more flexible, and somewhat more extensible 
and riaitic. Those ligamentous structures, on the 
other hand, uffifeh are employed at an antagonist 
power to gravitation, or to muscular action, such 
at the ligameotunr nuebae, which counteracts' the 
weight of the head in grazing quadrupeds, are very 
extensible, end possess a high degree of elasticity. 

A layer of the same elastic substance extends over 
the perietes of Uie abdomen in these animals, for the 
support of the abdominal viscera. The elastic liga¬ 
ments which retract the daws of the cat, and other 
animals of the same tribe, exhibit the seme property. 

Bedard considers this highly elastic substance as a 
separate modification of membranous structure, dls- 
tmguished from the tittu albuginf of Chaussier by 
its yellow colour and peculiar elasticitj. Liga¬ 
ments, having the same properties, but which arc 
white, instead of yellow, are extensively met with in 
the anatomy of insects. 
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phyaology. AmoDg the physical properties of animal mem- 
braoe mutt also be enumerated a peculiar kind of 
i*nipmy o( contractility, which is accompanied with a sudden 
‘ jinj curling of its substance. This 

effect, which was noticed by Haller, and which 
Bichat designates by the term raeorniueme/ttf is 
produced by the application of a certain degree of 
Iiea^ and also of several chemical agents, more 
especially the concentrated mineral acida. Alcidiol 
anil the neutral salts effect a similar change, but 
much more slowly, and in a very inferior degree; 
and the elicct continues to increase if Ute agent con¬ 
tinues applied, uhich is not the case when acids or 
boiling water are used. The continued applications 
of these latter agents gradually effect the disorgani¬ 
zation and solution of the animal matter. Bichat 
has taken considerable pains to investigate these 
phenomena, and we must refer our leaders to his 
Aaatomic GAieraie fur the details of his experi¬ 
ments. He has pointed out several circumstances 
by nhich this property is distinguished from mere 
membranous elasticity. Ait|;iough it has been 
thought to resemble muscular contractility, k will 
really be found, when strictly compared, to differ 
from this last property in ail essential particulars; 
..nd it probably, therefore, depends on causes that 
are wholly different. 

Hygroroc- An effect somewhat anidogous to the former, ni¬ 
tric IVnipcr- though much less in degree, takes place in animal 
membranes by the evaporation of the water which 
is united to it, but which appears to be retained by 
a weak affinity. This constitutes what may be call¬ 
ed the hygrometrie property, and is very character¬ 
istic of dry membranous structures, all of which are 
found more or less to contract by the loss of mois¬ 
ture, and again to expand by its rcabsorption, accord¬ 
ing to the varying states of dryness and humidity in 
the surrounding atmosphere. The organic tissues of 
vegetables exhibit this propertybut in a very in¬ 
ferior degree compared with animal membrane. 

Vn \fortua The mechanical properties of membrane which we 
of liallrr. have been examining are totally independent of the 
vital properties that are next to come under our re¬ 
view. They remain some time after the complete 
extinction of life in all its functions, and seem to be 
connected with tlie peculiar arrangement of par¬ 
ticles, and the chemical composition of the sub¬ 
stance in which they reside. They appear, indeed, 
not to bo adl'Cted until the progress of decompo- 
Mtion has become sensible. Hence this assemblage 
of powers was denominated by Halier the vis morlua, 

('onlraitility H. hfuSCOLAR CONTRACTILITY U 000 of the 
most remarkable of those properties which are pecu- 
luar 1 re. animal life. It is often distinguished by the 

name of irritability, which was originally given to it 
by Glisson. But'the merit of having clearly appre¬ 
ciated its importance, as a separate and peculiar 
power, is due to Haller, who speaks of it sometimes 
.F,^dcr the title of irritability, and sometimes under 
'"mt of the vis insita. The phenomena of muscular 
contraction have already been sufficiently detailed in 
the Article Physiology in the Eneyclopadta. 

This property has been establish^ in the system 
as the great source of mechanical power required for 
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the operations of the animal machine. As in a ma- niysiolagy. 
nufaetory where the force of steam is employed as’vwnv'w 
Uie prime mover of the whole of its complicated 
machinery, so, in the animal system, is the muscular 
power resorted to on every occasion where mecha¬ 
nical force is required. From iu vast intensity, this 
power appears adequate to every purpose ; and 
though, in some instances, it may seem to have been 
lavished with profuseness tor the sake of slight addi¬ 
tion il convenience, in others it is carefully econo¬ 
mized; and pci baps more accuiate examination 
would show that it is in all cases exactly a^'usted to 
the intended effect. Before the time of Haller it 
was generally regarded as an extension of the ner¬ 
vous power; and so great woa the confuaion of ideas 
on this subject, that even Boerhaave speaks of ten¬ 
don as merely a modification of muscular structure. 

The occasion, or exciting cause, which gives lise 
to the exertion of this power, is termed a stimulus. 

Thus ali muscular contraction implies two things, 
the irritability, which constitutes the power, and the 
stimulus, which determines the action of that power. 

The irrjtabiliiy, according to Haller, is the same in 
kind, wherever muscular fibres are met with ; it only 
varies in intensity in the difierent muscles; but it 
docs not in ali of them obey the same stimuli. The 
nervous power is the natural stimulus of all those 
muscles which are under the influence of the will: 
on the other hand, the muscles of involuntary mo¬ 
tion are affected by stimuli of different kinds, winch 
are appropriated to their different functions, and al¬ 
together different from the nervous power. Thus 
the blood is the natural stimulus winch excites the 
contraction of the heart; and the alimentary canal, 
the bladder, uterus, &c. are, in like manner, excited 
to action by their respective contents. 

It is only by examining attentively the circumstan- it. Orc'niii- 
ces in w hich the muscular power is exerted, that we 
can hope to attain a knowledge of its nature. That a 
particular mechanical structure is required for its pro- 
ducUon is apparent from the regular arrangement of 

f >arallel fibres, connected into fasciculi of larger and 
arger dimensions by separate investments of mem¬ 
brane : and also from their great vascularity. Muscles 
are more abundantly supplied with blood-vessels than 
any other parts, excepting the lungs and the organs 
appropriated foe secretion. The minute or’capillary 
veins are more particularly numerous, forming a vas¬ 
cular net-work, and are provided with nunicrous 
valves. Much eontrariety pf evidence exists as to 
the intimate structure of muscular fibres. Leeuwen¬ 
hoek represents them as being exceedingly minute, 
many thousand smiting to form one visible fibre, but 
that tlicy diffiir considerably in diameter in different 
animals, without any relation to the size of the Rai¬ 
ma]. He states, foe example, the fibre of the frog to 
be larger than that of the ox. He thinks their size 
also varies according to the ago pf the animal, being 
amallest ia the earlier periods of lifb. Muys, who 
was engaged for many years in the most laborious 
tesearenes on this subjeet,, concludes, on the other 
hand, that the real ultunatp filaments of muscles are 
in all cases of the same siae, even when compared 
among the mammalia, birds, aod insects. Prochaska, 
again, says expressly that they are not all of the * 

12 
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rhrmilogif.gaiQe diameteri but differ io diffisrent animah, and 
even in different patte "of the aane anipial. Their 
diameter haa in general been altfted at ieaa than that 
of the globules of the blood; but Sprengel speaiu of 
them as being equal to the 500th of an inch in the 
mammalia, and the 250th in birds and fishes. Some 
microscopical obierren haee represented them at 
hollow tubes; but this is prohibl/ an optical deera* 
tion, like that which has led to the belief that ham 
ere tubular. Several, such as King and Tanvry, 
have imagined them to be continuations of arteries; 
m opinion which was connected with the theory of 
the iodefinite extension of vascularity, formerly pre¬ 
valent, but since sufflcientlv refuted by observation 
as well as reasoning. Procmaska asserts, with confi¬ 
dence, that they are solid, and of a polyhedtal, pris¬ 
matic shape, generally flattened, or thicker on one 
side than on another, so that a transverse section 
presented an appcarance^similar to that of basaltic 
pillars. Hook and Swanunetdam reported the fibres 
to be composed of a series of slobules. Cooper and 
Stuart supposed them to be cellular, and Borelli that 
they were formed of a string of rhomboidal vesicles. 
Fontana’s account of them in general agrees with 
Uiat of Prochaska; but he remaru that they are fur¬ 
nished, at regular intervals, with transverse bands; 
and that they may always be distinguished by their 
parallel disposition from the fibres of membrane, 
which ore more or less contorted. Sir Anthony 
Carlisle states, that a muscular fibre, duly prepared, 
by washing away the adhering extraneous substances, 
and exposed to view in a powerful microscope, ap¬ 
pears to be a solid cylinder, the covering of which is 
reticular membrane, and the contained part a dry 
pulpy Aibstance, irregularly granulated, and’of little 
cohesive power, when dead. Mr Bauer represents 
them as composed of a row of globules, exactly cor¬ 
responding in size to those of the blood, when de¬ 
prived of their colouring matter. By long macera¬ 
tion in water, the cohesion of these globules is 
loosened, and the fibre is brokeh down into a mass 
of globules. The statement of these various opi¬ 
nions IB sufficient to show how little satisfactory in¬ 
formation lias been gained on the subject. When¬ 
ever an observer has a favourite theory to support, 
the microscope is ever ready to assist him f& seeing 
what he expects, or wishes to discover. 

Mochaniul In the infancy of rational physiology, much labour 
rhooriciof ^2, bestowed upon devising some meehmiV jil (ir- 
mS." rangement of particles that might account for the 
phenomena of muscular contraction. With this 
view Borelli contrived his rhomboidal vesicles, which 
he supposed to be empty in the relaxed state 
of the fibre, but suddenlv distended by the intro¬ 
duction of a fluid derived ikom the nerves, which 
sliortened as weil as swelled each vesicle, and, conse- 

S uently, the whole muscle. In this hypothesis, 
lough ingeniously adapted to the phenomena, no 

E ower is assigoed for Me sudden propulsion of so 
irge a quantity of fluid into the vesicles; the resist¬ 
ance that would bo opposed to the entry of Such a 
fluid would be immense, and the force required to 
overcome it would be much greater than even that 
exerted by the muscle itself, which it was die object 
of the hypothesis to explain. The supposition, there- 
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foke, involves a greater difficulty than the simple nymiagf. 
fact. Some have, in like manner, imagined they 
could explain the phenomena by the turgescence of 
the numerous arteries which are seen to cross the 
fibres at Hght angles; not recollecting that the very 
force whimi disteqds the arteries is itself derived 
from the muscular power of the heart and arterial 
trunks, which could not create a power greater than 
itself. The hypothesis of the spiral course of the ul¬ 
timate fibres, a form which admitted of elongation 
or contraction, according to the degree of convolu¬ 
tion, it as gratuitous os the preceding; and equally 
opeq to the objection that the original source of mo¬ 
tion is left unexplained.^ Dr Fordyce states a fact 
which places it in a striking point of view, the cir- 
cunistanee of a new force being generated during 
muscular contraction. If the interior surface of the 
ventricle of the heart, detached from the 'body, be 
pricked gently by a needle introduced into its ca¬ 
vity, the ventricle will thereby be made to contract 
with such power as to force the needle de^ into it. 

The force of the contraction of the ventricie must 
have bran incomparably greater than the power with 
which it was pricked by the needle. Muscular 
power, indeed, bears not the least analogy to any of 
the other great principles in nature, which arc ori¬ 
ginal sources of mechanical force; and, until such 
an analogy can be traced, all our endeavours to ex¬ 
plain the phegomena by mechanical hypothesis must 
be as fruitless as the attempts to contrive a machine 
for perpetual motion. Some physiologists, wishing 
to avoid ail hypothesis, propose to explain the phe¬ 
nomena of muscular contraction, by saying that it 
arises from an increase of attraction among the par¬ 
ticles of the musculat fibre. Dr Fordyce calls this 
force *' the attraction of life,” a terra, which, if it 
has any meaning, is merely a statement of the sim¬ 
ple fket under a new form of expression. 

Muscular fibres differ from those of membrane ^hnniini 
in chemical composition, as well as mechanical struc- 
ture; and it becomea a question how far their pro¬ 
perties depend on a peuliar combination of chemi- 
cal elements. Pbysioloeists have, accordingly, en. 
deavoured to ascertain vMether, while the mechani¬ 
cal texture was unaltered, any changes occurring in 
the chemical condition of a muscle would be accom¬ 
panied by a corresponding change in its contractile 
power; and, whether there was any one element in 
particular, the presence of which was more essential 
than the rest to the exertion of that power. It was 
long the fashion to regaid oxygen as the soufeesof 
this power. This theory wasi^advanced by Girtan- 
ner, and found strenuous advocates in Humboldt, 

Beddoes, and Richerand, Some account of the rea- 
soiunes on vhich they founded this opinion has been 
given in the Encyclopadia, Experiments were made 
to ascertain the influence which the alternate abstrac- 
tionand restoration of oxygen had on irritability, of the 
presence of which the galvanic excitation was used as 
a test. The gepral result of the inquiry was, that a 
certain proportion of nncombtned oxygen is essential 
to the maintenance of irritability. The pretence of fi¬ 
brin has been regarded essential to the constitution of 
the muscular fibre; but Fourcroy has shown that dif¬ 
ferent modifications of fibrin are compatible with inri- 

Aa 
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■‘bysioiofty ubility. The necessity of a due auppiy of caloric has, probable that the dilatuioa of muscles is a pheno- Vhfuaiofj. 
in like manner, been the subject of inquiry ; and, as menon equally vital with their contraction. 'But 
might have been expected, the preservation of a cer< ail the facts that hafe been atlduoed in favour of this 
tain temperature has been fbmd requisite to muscular notion may, as John Hunter has diown, be complete* 
action. All that can be samly concluded, however, |y explained by the operation of other causes; such 
fltun these investigations, is, that a certain state of as that of anbuonist mutcles!, or of Uie naturid elas* 
chemical composition and of temperature, is as es- ticity of neighbouring parts, or of the cellular sub* 
sentiai as a certain mechanical structure to m'uscuiar stance contained in the muscle itself: for it should 


contractility, but that these conditions admit of some 
degree of variation within certain limits. 

In the more perfect animals, muscular contracti¬ 
lity remains but for a short time after the circula¬ 
tion of the blood has ceased. A ligature on the ar¬ 
teries which distribute this fluid to a muscle, occa¬ 
sions the speedy loss of its irritalulity; arterial blood, 
therefore, supplies some material requisite for the 
preservation of the proper chemical state of the mus¬ 
cular fibre. Yet difierent classes of animals are very 
differently constituted witli respect to this circum¬ 
stance. The muscles of the amphibia will remaitt 
irritable long after an entire stop has been put to the 
circulation; and this takes place even in limbs that 
are detached from the body. 

rdiuhr The operation of the muscular power is of so dit- 
tinct and specific a character, that it appears sur- 
*.u. prising how phenomena of any other class could be 
trseuhty. confounded with it; and yet several distinguished 
physiologists have ascribed to different porUoas of 
the celliuar substance a contractile poorer aoiJogous 
to that of muscles. The tunica teitM, and 

its surrounding cellular tissue, arc said to exhibit in¬ 
dications of this peculiar species of contractility, 
from the irritation of stimuli, or by the application of 
cold. “ The contractions that ensue,” says Bichat, 
*• are doubtless not to bo compared to that of 
muscles, but they certainly constitute the first de¬ 
gree of that power; they are the same in kind, or ra¬ 
ther they hold a middle rank between muscular con¬ 
tractions and those minute and invisible osciilations 
which others call tonicity, &o.'' There does not ap¬ 
pear to us to be any foundation in fact for this jiup- 
posed gradation of the muscular power. The mo¬ 
tions in question may partly be accounted for by the 
known power of elasticity, which undoubtedly varies 
in degree in different textures, and partly by the 
real but undetected presence of muscular fibres. 

' The vis ceUulosa of Blumenbach appears, in like 
manner, to be no new power, but simply the modi¬ 
fied elasticity of the texture in which it resides. A 
few cases have been pointed out, whidi are perhaps 
of a dubious character, such os the motions of the 
iris, the muscularity ^ which has been often called 
in qutatioD, though it now appears to be su£BcientIv 
established by the microscopical observations of M. 
Bauer. So much importance has been attached to 
these appsrent anomalies, tha( it has been diought 
necessary, in order to account for them, to suppose 
the existence of a new power, the vita propria/ or 
rather, as it should be said, to invent a new term 
void of any definite signification. 

Power of Ijgg ftequently been supposed, that, besides the 

power of eontractioD, muscular fibres had alto the 
' opposite power of spontaneous elongation, when the 
former ceased to be exerted. Bichat countenances 
this doctrine when he says, that it appears very 


not be forgotten that a muscle, in addition to its con¬ 
tractility, possesses all the properties belonging to 
animal membrane, which composes so large a por¬ 
tion of its structure. Many phenomena in the 
movements of aniauds, which may, at first sight, 
have the appearance of arising from a spontaneous 
power of dilatation, such as the elongation of the 
trunk of the elephant, of the tentacula of polypi, and 
the bodies of tm leedi and other vermes, and the 
extension of the fqet, and other soft parts of moUus- 
ca, are, like the varied motions of the tongue, only 
secondary effects of the contraction of certain mus¬ 
cular fibres so disposed as to produce these effects. 

It has been said ttiat the heart has been found to 
exert, during its dilatation, a positive force, but pro¬ 
bably If tl)e course of all the fibres composing the 
muscular parietes of that organ were better known, 
this apparent anomaly would be as easily explained 
as die rest. 

Still less could it have been supposed possibie to 
confound the nervous with the muscular power; and 
yet, prior to the time of Haller, no clear ideas were 
entertained of the distinction between them; and, 
even in later times, the subject has been involved in 
much perplexity. Muscular fibres used to be spoken 
of as only nervous fibres on a large scale; exhibiting 
distinctly, on account of their greater roa^itude, 
the contractions which were presumed to take place 
in the ultimate fibres of the nerves during their ac¬ 
tion, but which were insensible on account of their 
minuteness. The retraction of divided nerves is 
clearly an effect of membranous elasticity. 

HI.— Nekvoos agency, or that property of the Phenomenit 
nervous system by which it receives impressions 
made on one part, and transmits them to others, is 
manifested in several ways. First, by exciting mus¬ 
cular contractions. The usual mode in which this 
occurs is seen in the miMcles of voluntary motion, 
the actions of which arc determined by an effort of 
the will, which produces an impression on the nerves 
sent to these muscles at their origin in the sensorium; 
this impression is propagated uoog these nerves to 
the muidet themsdves, where it appears to act upon 
their irritability like any Other stimulus, and to pro¬ 
duce their contraction. But the very same Effect 
taka place quite independently of the mind, by an 
irritation of a mechanioal or chemical nature applied 
at the 01^0 of the nerves, or in any part of their 
course, ^is conducting power in the nerves may, 
by these means, be called into action long after the 
extinction of sensibility, and may be observed even 
in a limb removed from the body; for muscular con¬ 
tractions are produced io it by taiechanical irritation 
of Ae ends of the nerves leading to those muscles, and 
still more readily by galvanic excitation. The contrac¬ 
tion of muscles which arenot under the dominion of the 
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rhpUngf^ wifi, nidi as the Iwert, are not so etidentljr the con* 
sequence of irriutioos applied jo the oerres which 
termiiute in them, in oonseqdKice -of the peculiar 
mode of amuffement of Aese nerves; but as we 
•hall hereafter show, ^ conducting power of these 
nerves is no leu rc^ than in the former. Various 
stimuli, operating foroueh the medium of the nervous 

S atem, and di&rent amctioas of the mindj affect 
e motions of the heart and arterial sTstem, and the 
muscular fibres of the alimentary caniu; and produce 
local determinations of blood, and increased vascular 
actions of particular pd||L Secondly, there are va* 
nous operations, such as secretion, conducted in the 
minuter textures of tbe bod^ by means that entirely 
escape our cogniaance^ which are materially influ- 
en^d by certain irritations propagated along tbe 
nerves. But the mode injdich this influence is ex¬ 
erted is reserved for futur^iscussion. Thirdly, an¬ 
other, and no less important effect of nervous action 
is the production of sensation. An impression made 
upon the sentient extremity of a nerve is propagated 
to the sensorium, when it produces other changes, 
immediately followed by that afibetton of tbe sentient 
principle, accompanied by consciousness, which we 
term sensation. This latter class of effects we shaU 
refer, as already stated, to a power distinct from the 
nervous, and which we have called the sensorial 
power. Fourthly, among the effects resulting from 
the nervous power, those which arise from the com¬ 
munication of irritations to very remote parts, which 
are but indirectly connected by nerves, must not be 
omitted. They are usually comprehended under the 
title of the effbets of sympathy. In some cases the 
nervous communications may be traced; in others, 
it appears to take plach through tbe medium of the 
central parts of the nervous system, that is, the brain 
and spinal marrow. In proportion os the anatomy 
of the nervous system has been more accurately ex¬ 
plored, the former appear to be more numerous; 
though there are still a great number of cases which 
can only be explained on tbe latter supposition. 

In what way this propi^ation of impressions by 
the nerves h effected, we are wholly Ignorant. The 
celerity with which they are transmitted along the 
whole line of commumcation, bears a greater resem¬ 
blance to the transmission of the electric agmicy 
along conducting wires, than to any other fact wc are 
acquainted with in nature: and on the strength of 
this analogy the nervous influence itself has often 
been conceived to be of an electrical nature. In tliose 
fishes which exhibit powerful electrical phenomena, 
as the bwpedo, gymnotus, and silurus, the organs 
appropriated to the production of these effects, are 
supplied with an enormous mass of nerves, showing 
cleaily the important part which the nervous influ¬ 
ence plays in these phenomena. Tbe processes df 
secretion are distuibM when the nervous communi¬ 
cations between tbe secreting organ and tbe brain 
are interested by the division of the nerves; but in 
the case of the stomach, the natural process of di¬ 
gestion is resumed when galvanic electricity is tms- 
mitted through those portions of the nerves which re¬ 
main connected with tbe stomach. As Voltaic elec- 
tricii.y is known to produce chemical eban^ in the 
subrtances on which it is made to act, it was con- 
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ceived that tbe chemical changes constituting secre- Phynsiogr- 
tion were in like manner effected by electricity, of 
which the nervw were tbe conductors. Such are the 
prindpol argumenu btfnght forwud io support irf' 
the identity of the nervous and the electrim sen- 
ciea; a hypothesis which was first advanced by Valli 
at the period when the effects ot Galvanism on the 
muscles, or anknal electricity, as it was then called, 
began to mgoge the attention of the philosophic world. 

We shall have occasion to revert to this theory io the 
sequel. 

The nervous, like the other animal powers, is de- Organua- 
pmdant on a certain mechanical and chemical con- 
atittttion of the organs which exercise it. Anatomists 
are not agreed as to tho minute and ultimate struc¬ 
ture of nervous matter. Iluysch and Leeuwenhoek 
considered it as vascular, an opinion to which Haller 
subscribes; but Albinos denies tbe vascularity of the 
medullary substance, as neither apparent by tbe mi¬ 
croscope, nor by the evidence of injections. De la 
Torre asserts that it consists of a mass of innumer¬ 
able transparent globules swimming in a diaphanous 
fluid; and that these globules are larger in too brain 
than in tiie spinal marrow. Proebaska describes the 
same globular structure, which he represents as uniu 
ed by a transparent elastic cellular membrane, dis¬ 
posed in fibred Monro first thought these fibies to 
be convoluted, but afterwards suspected some opti¬ 
cal deceptioD. Fontana found the nerves to be com¬ 
posed of a number of minute cylinders, seemingly 
composed of a pellicle, and paitly filled with a trans¬ 
parent gelatinous humour, and with small unequal 
globules. Sir Everaid Home describes the optic 
nerves of a hone as composed of two parts, one 
opaque, and tbe other transparent, fomiing fibres of 
a peculiar kind, unbke those of any other part of tbe 
body. Their course is curious, for they appear to 
be constaotiy passing from one fasciculus to another, 
so as to connect all the different fasciculi together 
by a mixture of fibres. This is different from the 
course of Ae blood-vessels, lymphatios, or muscular 
fibres; tbe only thing similar to it is in the for¬ 
mation of nervous plexusts, which leads to the idea • 

its answering an essential purpose respecting the 
functions of tiie nerves.*’ 

Whatever be the peculiar organization from which Canditiom 
such astonishing effects result, we may at least be 
assured that tlw following conditions are requisite 
for tiieir appearance; namely, a certain continuity 
of nervous substance, freedom from pressure, and tbe 
eootinded supply of arterial blood. With reafieql to 
the first of these conditions, however, the experi¬ 
ments of Dr Philip and of Mr Brodie, tbe results of 
which are stated in the Philotopktcal Traiuactions 
for 1889, would seem to show that the mere divi¬ 
sion of a nerve, if the cut ends are not above a 
quarter of an inch asunder, is not sufficient to inter¬ 
rupt tbe transmission of that portion of nervous in¬ 
fluence witii which the seoretions are concerned. It 
is to be hoped that the prosecution of this curious 
and important discovery will throw some light on 
the mysterious mtine of nervous agency. 

As the nerves, in warm-blooded animals, lose their ^uwe* or 
power in a very short time after they are isolated 
horn the rest of the system, it has been naturally 
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iMiyiiuiaKy- conceived that they derive o supply of power from 
the* large central masses constituting the brain and 
spinal morrow, where it may be sdpposed to be pre¬ 
pared and elaborated, in aiteanncr somewhat analo¬ 
gous to the process of secretion. It has been fur> 
ther imaging, that this power was capable of being 
accumulated in the brain and spinal marrow, forming 
a kind of stock or perpetual source, to supply die 
expenditure that takes place by the several nerves, 
which conduct it nlf. Prochaska, on the other 
band, thinks that the nervous power is generated 
throughout the whole extent of the nervous system, 
so that every part derives from its own nerves, taken 
alone, the cause of its life and movements. There 
ao-e facts in favour of each side of the question, and 
the subject is still involved in considerable obscu¬ 
rity. 

I’lienomcna IV.~SKNsoHiAt PowBH is manifested in the pro- 
*“*""“* duction of sensatioa and volition. These eifects, 
when they occur in ourselves, we know by conscious¬ 
ness, but in other animals we can only infer their 
presence by the voluntary actions \o which they give 
rise; that is, by the well-marked expressions of pain 
or pleasure, and by the contraction of certain muscles, 
with the evident intentions of gratifying natural ap¬ 
petites, or of avoid ng or removing what occasions 
pain. The term ten$il>Uili/ has been used by modern 
writers witii great latitude, as expressing generally 
die capacity of being ailectcd by impressions. Thus 
Bichat spe^s of organic sensibility as contradistin¬ 
guished from aoimal sensibility. But the extension 
of this term to any property that does not involve 
oenscition attended with consciousness, is too indefi¬ 
nite, and tends to introduce a confusion of ideas. 
The nervous and sensorial powers, though in thbm- 
seives perfectly distinct, had, in general^ been con¬ 
founded together by physiologists. Le Gallois was 
the first who pointed out the difference between 
diem; but their distinctive characters have been most 
clearly marked by Dr Philip in his Experimental 
Inquiry into the Lam qf the Vital Functions, a work 
• which has opened new and important views in 
Uiis department of physiological science. He has 
brought evidence to show that these two systems 
do nut differ less from each other than they do from 
the muscular system. It appears from his obser¬ 
vations, that after the destruction of the sensorial 
power, the nervous power is still capable of perform¬ 
ing its other functions, although it can no longer 
excite sensation, because the power on which sensa¬ 
tion depends no longer exists. This happens, as wo 
shall ailerwards have occasion to notice, at the in¬ 
stant of death. 

I’owtri of The power of sensation is called into action by 

UxeiODi; impressions conveyed along the nerves: and the 

StmutioB. ngyvgg appear to be the only medium through which 
these impressions can reach those parts of the ner¬ 
vous system, on the changes of which sensation de¬ 
pends. It baa, however, been assorted, that other 
parts, besides the nerves, are endowed with this 
power. It is allei^, for instance, that muscular 
fibrea an aensible, because the sensation accompany¬ 
ing muscular contraction is different from that of 
passive impressions; and because spasms are attend¬ 


ed with peculiar pidn. But experience shows, diatPhyiiidqfir-' 
the power of excitjng sensation is very variable in'*—•v-*' 
the nerves of the saae ^rt, according to the auc¬ 
tions of that part. Increaaed determination of blood 
to any organ generally augmenta its sensibility. |d- 
ffammation exalts it in a still more remarkable de¬ 
gree, so that parts usually insensible, as the bones, 
tendons, and ligaments, become exquisitely sensible 
in many states of disease. The marrow of cylindri¬ 
cal bones appeaiv, under ordinary circumstances, to 
possess very little, sensibility, as is seen in amputa¬ 
tions : but in other statq^ it becomes highly sen¬ 
sible ; and, if irritation ne applied in particular 
ways, as by pressure over a certain extent of mar¬ 
row, the most acute pain is immediately felt. These 
variations will explain the difference and even con¬ 
trariety of statements have been made by differ¬ 
ent physiologists on this wbjccu The greater num¬ 
ber of expenmentaiists have denied that it possessed 
any sensibility. Duverney and Bichat, on the other 
hand, represent it as highly sensible. Bf-clard re¬ 
marks, that we cannot draw any correct inference 
from what h^pens in amputation, because the in¬ 
tense paiA suffered during the section of the soil 
parts, has rendered the animal scarcely scnbible to a 
lesser degree of pain immediately succeeding: but 
that, if the operation be suspended until •hi-< (ii<>t im¬ 
pression has in a great measure subsided, any in¬ 
jury done to the marrow will be acutely perceived 
It appears, indeed, tliat different nerves have very 
different powers of exciting sensation : but the con¬ 
sideration of this subject involves the discussion of 
a previous question of great interest, and on which 
some light has been thrown by recent discoveries. 

The nervous power is manifested, as we have al- nifltrenr'”' 
ready stated, by the transmission of impressions. 

Some of these impressions, arising from the remote ccrent 
extremities of the nerves, are conveyed to the sen- Mervet. 
sorium, and produce sensation: others originate in 
the sensorium, being consequent on acts of volition, 
and are transmitted to the muscles. With regard 
to these processes, which take place in opposite di¬ 
rections, the following questions may be asked:— 

Are the impressions, as far os regards the nerves, in 
both cases of the seme kind, and modified only by 
the structure of the organs of sense, of that part of 
the sensorium with which the nerves communicate, 
and of the particular muscles in which they termi¬ 
nate : or, are the impressions modified by differences 
in the structure of the oerves, which are the vehicles 
of their transmission I Or, in other words, are all 
nervous filaments alike in function, merely convey¬ 
ing, like electric conductors, the same agent exactly 
as they receive itl In particular, can the same 
nerve, or nervous filament, transmit both kinds of 
impressions, namely, those of sensation and of voli¬ 
tion : and, if they can, do these imprewions, which 
pass in opposite directions, ever clash and interfere 
with one anoUier; or do they cross one another, 
without collision, like the rays of light through a 
lens i Or, are there two seta of fibres, the one for 
sensation, and the oUier for motion, as there are 
veins and arteries for the transmisuon of blood in 
opposite’directions ? The observations which seem 
first to have suggested this latter notion, were taken 
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Phjniology. ffon caU8 of partial paraljaia of a limb, in wliiob 
''**v**^ the power of motion remain*, ^^though that of aen- 
aation ia lost. Some experimelhiu of Arneraann’a, in 
which nervea that had been divided, and had'apon- 
taneoualy reunited, were foend to have recovered the 
powor of the voluntary excitement of the muaclea, 
but to have permanently loat the power of producing 
aenaation, ahowed the poaaibility of a separation of 
these two functions. 

The doctrine of there bein^ two set* of nervea 
appropriated to these respective offices, had been 
taught, in the infhncy of the science, by Erasratratu* 
and Herophiltts; and Galen was inclined to adopt 
the same opinion, from observing that both in the 
tongue and in the eye, the nerves supplying these 
organs are of two kinds. Galen, however, account* 
ed for the anomaly in cases of paralysis, by saying, 
that a greater nervous power is necessary for motion 
than for sensation; so that sufficient might remain 
for the latter, when it was inadequate to the former 
function. Haller and Sauvages have both sub* 
scribed to this doctrine, and the consequences de¬ 
duced from it. Dr Philip thinks we must admit that 
the bundles of nerves going directly from the brain 
or spinal marrow to any part of the body, contain 
nerves of two descriptions, one set adapted to con¬ 
vey the di<.tBtcs of the will, the other to convey im¬ 
pressions from the part to the sensorium. This, be 
thinks, more probable than that impressions move 
backwards and forwards in actually the same chan¬ 
nels. One of these opinions must be correct. If 
the foimer is so, thcic is no difficulty in accounting 
for the feeling being lost and the power of motion 
remaining, and vice versa. Indeed, these phenome¬ 
na of disease seem to go some way towards proving 
the former opinion. Mr Charles Bell, also, is of 
opinion that the nerves which we trace in the body 
are not single nerves, possessing various powers, but 
bundles ol difierent nerves, the filaments of which 


tively from the anterior and from the posterior ftad- Fbydalagy. 
euli of the spinal marrow, are axcaedingly different, 
has been prevetTby an experiment'of Mr Bell's, of 
which he gives the fid||sring account. Former re¬ 
searches had led him to suspect that the functions of 
theso two portions of the spinal marrow were differ¬ 
ent. He found that injury done to the anterior 
portion convulsed the animal more certainly than in- 
juiw done to the posterior portion: but it was diffi¬ 
cult to make the experiment without injuring both 

K rtions. But on considering that the spinal nerves 
ve a double root, and being of opinion that the 
properties of tho nerves are derived from their con¬ 
nexions with the parts of the brain, be thought this 
an opportunity of putting that opinion to Uie test of 
experiment, and of proving at the same time that 
nerves of different endowments were in the same 


cord, and inclosed in the same sheath. On laying 
bare the roots of the spinal nerves, be found that he 
could cut across the posterior fasciculus of nerves, 
whidi took its origin from-the posterior portion of 
the spinal marrow, without convulsing the muscles 
of the back; but that on tom^hiog the anterior fiuci- 
culus with tho point of the themiuscics of the 

back were immediately convulsed. 

In a paper publish^ in the Phitoxopkkal Traar. Onginai 
Actiont for 1821, Mr Bell considers the nerves aBdis-''"^^*‘P''- 
tiuguished, from their functions, into two'classes; „f^*‘ 

one composing what he calls the original or symmetri- Nnvei. 
cal system, and the other the superadded or irregular 
system. The former are more expressly provided for 
the purposes of sensation and locomotion. In ani¬ 
mals where these functions are not complicated 
with those of circulation and respiration by central 
oigans, those nerves are very simple, consisting mere¬ 
ly of two cords, running the whole length of the 
body, and giving off lateral branches to the several 
divitioDS of which their annulated frame is composed. 

This is the case with insects/ and with most of the 


arc united for the convenience of distribution, but 
which ure distinct in tiieir office, as well as in their 
origin. it is remarkable,” he observes, that an 
impression made on two different nerves of sense, 
thougli with the same instrument, will produce two 
distinct sensations; and the ideas resulting will 


vermes. As we ascend to the higher orders of ani¬ 
mals, we find a greater complication of functions 
and a greater intricaiw of nervous connexions, arising 
from the necessity of establishing extensive links of 
association between the organs that perform these 
additional functions. Hence the second class of 


only have relation to the organ affected, ^ere 
are four kinds of papillae on the tongue, but with 
two of those only we have to do at present Of 
these, the papillae of one kind form the seat of 
the sense of taste; the other papillae, more numerous 
and smaller, resemble the extremities of the nerves 
in the common skin, and are the'iorgans of touch in 
the tongue. When I take a sharp steel point, and 
touch one of these papillae, I feel the sharpness. 
The sense of touch informs me of the shape of the' 
instrument When I touch a papilla of taste, I have 
no sensation similar to the former. I do not know 
that a point touches tlie tongue, but I am^sensible 
of a metallic taste, and the sensation posses back¬ 
ward on the tongue.” Bicberand states some ex¬ 
periments which he made on dogs, from which it 
appears that the functions of the different nerves sent 
to the tongue are widely different. (Eltm, tk Pktf- 
Ma/ofss, T. II. p. 66, 8th edition.) 

That the Ainctions of the different sets of filaments 
composing the spinal nerves, and which arise respec- 


nerves are provided, which crossing the former in a 
variety of directions, and occasionally uniting with 
them, gives rise to the intricacy and apparent con¬ 
fusion, in which the anatomy of the nervous system 
has hitherto been involved. Ihe nerves belonging 
to the first class may be distinguished in the human 
body as forming the original system, if abstraction 
be made of all the superadded nerves. The nerves 
of the spine, the tenth or sub-occipital nerve, and 
the fifth or trigeminat of tho system of Willis, con¬ 
stitute this system. . All these nerves agree in the 
following essential circumstances: they have all 
double origins; they have all ganglia on one of 
their roots; they go out lateraJly to certain divi¬ 
sions of the body; they do not interfere to unite 
the divisions of foe frame; they are kll muscu¬ 
lar nerves,' ordering foe voluntaiy motions of foe 
frame; they are all exqusitely sensible, and the 
source of the cmninon sensibility of foe surfaces of 
foe body. When accurately represented on p^ 
per, foey are teen to pervade every part; no part ia 
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rhjiiolflgy. without them; aod yet they ere symmetrical and 
simple, as the nerres of the lower animals. On the 
other hand, the nerres which corineet tlie inte'rnal 
organa of respiration with the sensibilities of remote 
ports, and with the respiratory muscles, are 'distin* 
cuished from the former by their not arising from 
double roots, and having no gangHo on their origins; 
they come off from the medulla oblongata and upper 
part of the spinal marrow; and from this origin, they 
diverge to those several remote parts of the frame, 
which are combined in the mbtions of respiration. 
If the nerves be exposed in a living animal, those of 
the former class exhibit the highest degree of sensi. 
bility: while, on the contrary, those of the second 
are comparatively so little sensible, as to be imme< 
diatciy distinguished: in so much that the quiescence 
of the animal suggests a doubt whether they be sen* 
sihle in any degree whatever. If the fifth pair, and 
the porlio dura of the seventh, be both exposed on 
the race of a living animal, there will not remain the 
slightest doubt in the mind of the experimenter, 
which of these nerves bestows sensibilit 5 . If the 
nerve of the first claM^ divided, the skin and cel¬ 
lular substance are oplved of sensibility; but the 
division of nerves not belonging to this class does 
not at all dcqirive the parts of their sensibility to ex¬ 
ternal impression. There is also a wide distinction 
in thdr powers of excitii^ the muscles. The slight¬ 
est touen on the porlio dura convulses the muscles 
of the face, but the animal gives no sign of pain: 
while, bv means of the branches of the fifth pair, 
which, if touched, give great pain, it is difficult to ' 
produce any degree of actum in the muscles. 

Immediate The braio has, from the earlieat times, been re- 
beatof !>cn-Mrded as the organ chiefiy connected with the af- 
^tions of the sentient and intelligent principle. 
Galen taught that the governing spirit resides in the 
brain, and is especially contained in the vontriedes, 
where it acU upon Uieneryes at tbmr origin: for, on 
opening them, he observes, the spirit escapes, aod 
the animal ia immediately deprived of sensation and 
motion. The immediate seat of sensation appears 
to b« confined to a particular portion of the nervous 
system; and observation and experiment coocur in 
showing that this portion is restricted to much aar. 
rower limits than was formerly iiqagined. It cer¬ 
tainly does not extend to the great mass of ftie he¬ 
mispheres of the brain : for these may be wounded, 
or even wholly removed, in a living animal, without 
any indication of suffering. Both Le Gallois and Dr 
Philip removed by succemve tlieea the whide of the 
upper and anterior parts of the brain, witbont afflict¬ 
ing the musciea of voluptary motion, or apparently 
giving any pain. The knife excifa^ these actbne 
only when it approached the origin of the nerves, and 
the spinal marrow. The part jvhicb perfenns the 
office of the sensorium, that is, whose dianges are 
the intermediate links between-the pereipieat soul 
and the material body, appears to diftr in differeat 
ufaals. In man, and the tribes of mammafia moat 
mBed to him in structure, it is chiefly situated in the 
meduUa oblongata and upper portion of the spinal 
marroWf the origin of the principal nerves of the 
organs ot senae, and of their musd^ In proportion 
as we descend to the inferior wden, it seems to be 


more diffined over the upper portions of the spinal PhrMkgr* 
marrow; but in no ^aae does it belong to any pfe.v«r»» — » 
cise point, being alwaya diffused over a certsw ex¬ 
tent of medullary matter.^ 

It is also generally believed, and Le Gallois pro-and of Voli. 
fesses to be m this opinion, that the power of deterwtwn- 
mining resides exclusively in the brain. If a sala¬ 
mander, says he, bo decapiuted at the first vertebra, 
it continues to live several days; but although the 
muscles of the trunk and limbs be moved with a 
force' sufficient for all the purposes of progressive 
motion, the animal remains on the same spot, and 
may be left on a plate, with a little water, without 
risk of its escaping. On exansioing its movements 
we may perceive Uiat they are widiout order, and 
without any apparent object. The feet move, each 
in different ways, without concert; so diet, if any 
advance happen to be made in one direction, it is 
presently defeated by a movement in the opposite 
quarter. The same remark applies to decapitated 
frogs; they are no longer capable of leaping; or if 
any leaps m made, it is only by a sort of accident, 
when t^ir hind legs act against any fixed obstacle. 

When pbeed on their back, they occasionally agitate 
their limbs, as if from a desire to change their situa¬ 
tion, but they remain as they were placed, from 
their incapadty to combine the movements necessary 
for that purpose. But all animals under these cir¬ 
cumstances move but little, unless tiicy arc touched; 
and this is readily concetvabie, since of all the senses 
the touch is the only one that remains to transmit 
impressions. Decapitation is not necessary for the 
exhibition of these phenomena; division of the spi¬ 
nal marrow will present them, and afford the singular 
spectacle of the two portions of the same body ani¬ 
mated by different principles of action, each having 
8 sensorial existence independent of the otlicr. 

Yet many actions of the living trunk of an animal Not con- 
appear to be governed by a sort of instinct, or oh- *** 
score volition. Quinea*pigs and kittens, after they 
have recovered from the stupor produced by decapi¬ 
tation, seem strongly to feel pain from the wound in 
the neck, as appears by the alternate motions of 
their hin^feet towards that part. Sir Gilbert Blane 
r^orts tliat he divided the spinal marrow in a 
kitten a few days old, by cutting it across at the neck. 

The hind-paws being then irritated by pricking them, 
and by touching them with a hot wire, the muscles 
belonging to them were thrown into contraction, so 
as to primuce the effect of shrinking from the injury. 

The same affects were observed in another kitten, 
after the head was entirely separated from the body. 

In repeating this experiment h.e found that when the 
spinal narrow was cut through between the lumbar 
vertebra and the os sacrum, the posterior extremi¬ 
ties ao longer contracted, but the tail retained its 
sensibility. It ia very certain that birds continue 
not only to live, but to walk and run, for some time 
after decapitation. The feats of the Emperor Com- 
modua, who amused himself with striking off the 
headi of ostriches while they were running across the 
cireus, by shooting at them arrows having a cutting 
edge, are well known: these animals, though head- ^ 
less, continued to run as before, and reached the end 
of the area before they dropped. Many physiologists 
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Pbyiiologr.have obtained similar resultawith turkeys, cocks, 
docks, and pigeons. A frog will often be found, 
some hours after it has been decapitated, sitting in 
its usual posture, and extremely sensible to any in¬ 
jury inflicted on any part of it. This experiment, 
however, is somewhat fallacious; for, if core be not 
taken, great part of the medulla oblongata remains 
with the trunk, after the operation. It is well known 
that insects will survive for some time the loss of the 
head; and that the trunk in such cases shows une¬ 
quivocally by its actions that it retains the powers of 
sensation and volition; for die brain in animals of 
that class is not situated in the head, but near the 
ffisophagus. Yet in many of the vermes these indi¬ 
cations are afforded by each portion into which tiie 
body is divided. It may be concluded from these 
and other similar facts, that although in the larger 
animals the brain appears to be the principal source 
and seat of the sensorial powers, yet that tlie exer¬ 
cise of these powers is not absolutely confined to 
that organ, but extends, in a great number of ani¬ 
mals, to the spinal marrow, and that this is more and 
more the oase as wc descend in the scale of animals. 
No evidence as yet exists of the degree in which 
this extension takes place in man, and we are obvi¬ 
ously precluded from ascertaining it by any direct ex¬ 
periment. 

0nity of the Although the unity of the power of perception of 
5cn<!oriuni which wc arc conscious, naturally suggests Uie idea 
Piw'r ' some central organ in which the corresponding 
corporal impressions may be united, it is yet obvious 
that the necessity of such a union of parts does not 
admit of proof; and that it may be very possible to 
conceive the difibrent parts of the sensorium disse¬ 
minated among the organs at considerable distances 
from each other, and still to be capable of Mrforming 
their i'uttctions, provided they were in sufficient cor¬ 
respondence with each other by nervous connexions. 
ii«iuaitc The physiological conditibns of the sensorium ne- 
(undatinn* cessary for the exercise of the sensorial powers, be- 
in the Sen- proper oiganization, diemical composition, 

and temperature, are freedom from compression, and 
a due supply by circulation of blood having the ar¬ 
terial qualities. Galen bad proved by experiment 
that the ligature of both carotids in animals pro¬ 
duced but little inconvenience; the circulation being 
in that case kept up by the vertebral arteries. Riche- 
rand succeeded in placing a ligature around these 
arteries, after the carotids had been tied, in a dog. 
UeatH in a few seconds was the consequence of this 
total interruption of circulation in the brain. In 
fainting, the loss of sensibility proceeds, in like man¬ 
ner, from the deficiency of blood in the brain. The 
insensibility which supervenes on the interruption to 
respiration Is owing to another cause, namely, the 
presence of venous or coriionized blood in the arteries 
of the brain, in consequence of the circulating fluid 
being prevented from undergoing the usual sdutary 
changes in the lungs. A similar loss of power in 
the spinal marrow is the’consequence of depriving it 
of its circulating blood. This is proved by an ex¬ 
periment of Steno’s, in which the tying of the aorta 
at tile first lumbar vertebra was soon followed by pa¬ 
ralysis of the posterior part of the body. ILe GaHois, 
on repeating W experiment, found that if, after this 


efilect bad been completely produced, the ligqture PhyaohiBy. 
he imoved, the powers of seoaation and motion were ^ 
gradually rpeovered, in proportion as the circulation 
was restored. He found also that the nervous and 
sensorial powers may be preserved even in a small 
portion of the trunk isolated from the rest of the 
system, by keeping up the circulation in that part, 
for which purpose, the maintenance of artificial re¬ 
spiration, and previous decollation, are indlfepcnsable. 

He seems to Uiink that each portion of me spinal 
marrow might thus be made a separate centra of 
sensation and of life. In dogs. Sir Astley Cooper 
found that a ligature upon the aorta produced only 
slight weakness in the hinder extremities. 

The necessity of a renewal of blood differs consi¬ 
derably in degree in different classes of animals. The 
amphibia are well known to be remarkably tenacious 
of life, in ail its leading features. Both the nervous 
and the sensoriid powers remain entire, in these ani¬ 
mals, for a considerable time after the heart has been 
taken out, and the vessels drained of their blood. It 
has been found, indeed, by Dr l%iiip, that an ob¬ 
scure kind of circulation is kept up in the capillary 
vessels, after dieir communication with the heart is 
intercepted; but it Bjqiears probable that even this 
imperfect circulation, or rather oscillation of fluids 
in the vessels, must be exhausted in a much shorter 
period than ^at during which we see the nervous 
functions still survive. Greater tenacity of life exists 
in the nervous systems of aninuds in proportion as 
they are young > and it appears to be greater in the 
smmler than in the larger mammalia. The bead of 
a rabbit, when severed .from the trunk, shows signs 
of sensibility by die motion of the eyes and jaws, 
which latter are repeatedly ^cned and dosed, as if 
vainlpr gasping for breath. ' Le Gallois observed, in 
rabbits decapitated on the day of their birth, that 
these movements continued for about twenty minutes. 

If the operation be performed at the end of fifteen 
days, they do not la^t above three minutes: and in 
rabbits of a month old, they cease in one minute, or 
in a minute and a half. The period during which sen¬ 
sibility remains in the trunk is generdiy less than in 
the head: but in both it is considerably longer in 
young than in adult animals. 


V.—-SxcaxTioK, and other organic changes taking SecKtion, 
place in the living body, imply a complex series of*^*’ 
operations, which the present state of our knowledge 
affords us no adequate means of analyzing satisfacto¬ 
rily. It is conceivable that a sintfde mechanical pro¬ 
cess, analogous to filtration, might effect the sej^ra- 
tion of some of the simpler fluids, such as serum, 
from the blood; a purpose yrhich would be answered 
by a finer set of vessels, admittine only the passage 
of the thinner portions of the blood. Such a process 
would, therefore^ iifiply only the mechanical agents 
and forces concerned in the circulatiop, and the or¬ 
ganization some of the secreting organs appears 
well adapted to this simple object. The exfttence of 
minuter series of capillary vessels in these oigans has 
been established by an experiment of Bieutaud’s, 
who injected, through the mesenteric arteries, a mix¬ 
ture of two diflerently coloured fluids, and found that 
the thinner fluid hsaf penetrated into a net-work of 
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Pbjriiotcw. vessels of a different order from those admitting the 
thicker fluid ; and their course could be traced as 
they arose iVom the minute arteries, and terminated 
in the veins. But this explanation can apply but to 
very few of the animal secretions ; since bv far the 
greati r number exhibit changes of chemical compo¬ 
sition quite independent of mechanical separation. 

No anatomical examination of the minute struc¬ 
ture of setretins organs can be expected to throw 
much light on the means employed in this process, 
because those means transcend m^*re mechanism. 
The series of vessels, which, ramifying into tubes of 
smaller and smaller didmeter, must have the effect of 
subdividing the blood, as by a straioor, to a certain 
degree of tenuity, probably prepare it for the changes 
it IS to undergo in that pdrt of the process in which 
the real clienoical change consists; but farther than 
this we cannot venture to speculate, since we, in 
most coses, know so little what are the exact changes 
produced, and still less what are the particular affi¬ 
nities which must be called into play in effecting 
these cluinges. I'helr operation probably takes place 
in toe parts where tbt vessels terminate, and beyond 
the influence of the power which propels the blood; 
for they occur in insects, in thf system of which, it 
is now well ascertained, no circulation of blood ex- 
* ists, nor can even any vessels be traced, except such 
as convey air. 

.)«alto The appropriation of the materials thus elaborated 
to the purposes orgrowth, and die reparation of the 
iroj)rth, c. Structures of the body, is another stage of the 
same mysterious proeem, to the solution of which no 
conceivable mechanical or cbcmicai hypothesis is at 
all adequate. The analogy of crystallization, although 
referred to in the celebrated deflnitions of Linnieus, 
IB far too vague and remote to engage our serious at¬ 
tention : the growth of dn animal or a plant being a 
plienomenon of a totally different class from the ac¬ 
cretion of a stone or the shooting of a crystal. The 
phenomena of secretion and nutrition, inexplicable 
as they are at present, are sufficiently allied to each 
other to justify our reference of them to the same 
general head, until the progress of discovery may 
enable us to establish correct distinctions between 
them. Bichat, who has classed them together, sub¬ 
divides them into two orders, as effects of orgmic 
tentibility and of insensible organic contracHltiy, im- 
, plying a distinction for which there appearf to be no 
clear foundation. The terms themselves are inappro¬ 
priate: we have already objected to the extension of 
the term sensibility to changes of which sepsation 
forms no part; and contraetimy is, for the same rea¬ 
son, improperly implied to any organic phenomena 
in which contractions are neither apparent nor ne¬ 
cessarily implied. We have selected the term orga¬ 
nic a;^nities as best adapted to express the powers 
which produce these organic cb&nges. Whether the 
coagulability of certain animal fluids, such as the 
bloM, ought to be ranked under this head, or be re¬ 
garded as a new and specifie power, might perhaps 
admit of discussion; but we have not room to en- 
Vipon this question. 

^^racrease of temperature ia a phenomenon com¬ 
monly attendant on the exerpise of the oiganic affi¬ 
nities : that is, it usually accompanies the chemic|i 
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changes that are continualty taking place in the liv- nfmkgy. 
ing body. It is evidently, however, only a concomi- 
tant, not an essential circumstance; for in some 
cases the contrary takes place, and a reduction of 
temperature occurs. It has lately been the fashion 
to speak of caloric as being a secretion, and to re- 
gara its evolution as a phenomenon referable to the 
class of secreting processes. Tlie chemical theories 
that formerly prevailed with regard to animal tempe¬ 
rature have, no doubt, been in some measure shaken 
by the experiments of Mr Brodie and of Dr Philip ; 
but they are, perhaps, not so completely overthrown ** 
as some would endeavour to persuade us. 

VI.—Having thus endeavoured to trace the dis- Mutuolcoa- 
tinctive characters of each of thi classes of Vital* 

powers, we have further to inquire into their mu- powen. 
tual connexions and relative dependencies on each 
other. 

Piiysiologists have endeavoured in vain to disco- i’hcnomi[|||| 
ver whether any one of these powers might be ronsi- 
dered as the source of the rest. The evolution of 
the embryo has been^ anxiously studied with a view 
to this qiKStion. The hrst powers that appear to he 
called rorth in the original developcment oi parts are 
the organic affinities; but, long before the period to 
which any accurate observation can reach, the mus¬ 
cular and the nervous powers liaic both displayed 
their energies. Already has the vundum sulivns vi¬ 
brated to the excitements of the fluid which it urges 
forwards; and the spinal mariow and brain, jet in a 
semifluid state, have alieady exeiled tlicir iiiflutncL 
on the nascent organization. Tiedeniann has bestow¬ 
ed great pains in the investigation oi the successive 
stages of erolution of the nervous system in (he fm- 
tus, and has surmounted many difficul^ts which bud 
stopped the progress of former inquiicrs. Ihc late 
researches of Mr Serres have also brought to light 
many new facts. An abstract of the labours of these 
anatomists is given by Bdclard. The iiist pait of 
the nervous system that appears to be foiroed, or at 
least that can be distinguished, is the spidal mairow, 
the upper extremity qf winch is slightly enlarged. 

The formation of the biaiu succeeds, but this oigan 
remains long very little developed in compaiison 
with the spinal marrow ; in the more advanced pe¬ 
riods of gestation it increases rapidly in size. 1 he 
sensorial powers arc evidently not developed till the 
others have been matured, and till the frame-work of 
the body has made considerable advances towards its 
pe^ct state. 

Tlie origin of the vital powers being thus veiled 
in imMnetrable obscurity, the inquiry has been di- 
rected to the order of their extinction the ap¬ 
proach of death. Qut here, also, very'little satisfac¬ 
tory infonoBtion can be gleaned. We learn, how- 
ever, Uiat the sensorial |>owers, aa they wcie the 
last to be developed, are invariably the first to dis¬ 
appear ; for their continuance seems to require the 
most perfect co-operation ‘of the sanguiferous and 
nervous powers. But the nervous power survives 
their destruction, and is still capable of performing 
all its functions, except that it can no longer give 
evidence of conveying impressions^ to the sensorium, ^ 
since the flinctions of the sensorium are abolished. 
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lliTuolngjr. No impression made on any part of tlic body is per* 
ceived, nor followed by any visible act of volition. 
'I'ho'muscular power still remains, for if either the 
heart, or the muscles of voluntary motion be siimu* 
lated, they possess the power of contracting; a 
power which they lose only by slow degrees, a con* 
sidcrablc time after the sensorial power has ceased 
to exist. It is also manifest that a certain portion 
of nervous power still remains; for if the nerves 
themselves, or those parts of the brain 'and spinal 
marrow from which they originate, be irritated, the 
corresponding muscles will be tlirown into action— 
n proof that the nerves retain the power of convey¬ 
ing impressions. Ilallcr made a variety of experi¬ 
ments to ascertain the comparative permanence of 
the irritability of different muscles; and a still more 
numerous scries witli the same view has been lately 
made b)' Nysten, in his Iteclierr/ics tie Phyvologis, 
cl tie Vhmie Pttlholngttiue, The order which lie 
establishes is somewhat different from that of Haller; 
but it varies according to the mode of death, and 
the nature of the .stimulus employed us u test. There 
is, however, no doubt that in the more jicrfcct ani¬ 
mals, the vital powers are so connected, that no one 
can exist long without the others. They are all, 
more or Ics-s, dependent for their continiuiiicc on the 
uniform supply of blood having the arterial qualities: 
a condition which involves the continuance of the cir¬ 
culation and of respiration ; two functions, again, for 
the exorcise of whieh the muscular power is essen¬ 
tial. Thus an interruption to any one function 
soon reacts in a circle upon all the others, and in¬ 
volves in a common destruction all tlic vital energies; 
nothing remaining but those properties which the 
parts of tile body possess in common with inert mat¬ 
ter, and wliich are immediately dependent on their 
mechanical and chemical constitution. 

Although, by this reciprocation of functions, the 
vital ]>owcis arc intimately connected with one ano¬ 
ther, it is -till very conceivable that they may all of 
them be e^s<.llti'dly independent of oacii other: and 
this is perhaps the simplest hypothesis that the sub¬ 
ject admits of. betting out, then, with this supposi¬ 
tion, it remains to be seen what mollifications it must 
undergo. The sensorial power, it is evident, can 
never be manifested but through the medium of the 
nervous power; yet it may be conceived as existing 
sepnr.itely and independently, ulthcugh all [iruof of 
its separate existence is wanting. Muscular irrita¬ 
bility, and the organic affinities arc also considerably 
influenced by' the nervous power ; but it is not easy 
to determine the nature and extent of their connec¬ 
tion. Prior to the time of Haller, the nervous sys¬ 
tem was considered as the general source of power 
in the body ; and the contractile poncr of the nius- 
dcs was regarded as derived altogether from this 
system, which was supposed to transmit this power 
to the muscular iibre in proportion as it was called 
for, and to regulate the quantity supplied. Haller, 
ns we have seen, contended for the existence of a vis 
ivsita, or power essentially residing in the muscles 
Aiemseivc.s, iiulcpcndcptly of any condition of the 
nervous system, and only called into action by sti- 
■imuli, of ivhich, in the case of the voluntary muscles, 
die norvous influence is one, contributing, like all 
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other stimuli, to exhaust it, instead of furnishing any Piq'iiolivey. 
fresh supply. Meckel adopted a sort of interme- 
diatc opinion, regarding the nervous influence as one 
of tlic conditions necessary for muscular contraction, 
just as the due circulation of blood is one of those 
conditions; and, at the same time, admitting the se¬ 
parate existence of a xis insila, 

Ujwn llic Hallcriun doctrine of the independence indLpiiH). 
of irritability, it is easy to explain the fact that aenceof 
muscle dctaclied from the body, such ns the heart, 
will still contract when stimuli are applied. If all 
tlie nerves supplying the limbs of a frog be divided, 
and cut out close to tlie place where they enter the 
muscles, the latter still retain their cunlraetility in as 
great a degree as when the ner\es are entire. 'I'o 
this it has been reydied, that the stunulus may still 
act through the iiiediiini of the portions* of nerves 
that must always remain attached to the muscle, 
however carefully we may endeavoar to dissect 
them away ; and w'liieh nervous fibres may perhaps 
even constitute an essential part of the uiiisciilur 
fibre. Tliis objection, though oftem urged, was 
never satisfactorily answered by Ilallcr. Dr M'. 

Pliilip has endeavoured to remove it by the follow iiig 
experiment, mode with a view to ascorUin whether 
a similar exhaustion of irritability would ari-e if Um 
excitation of a muscle were produced throiigh tlw 
medium of the nerves, or by other stimuli. “ All 
the nerves supplying one of the hind legs of a frog 
were divided, so that it beeaiiie completely paraly¬ 
tic. The skin was removed from the uiuselrs of tlic 
leg, and suit sprinkled upon tlieiu, which being re¬ 
newed from time to time, excited contractions in 
tliem for twelve minutes; at tlie end of this lime 
they were found no longer cap.iblc of being excited. 

The corresponding nuiselcs of the other limb, in 
whieh the nerves were entire, and of wliich conse¬ 
quently the unim>il had a perfect command, were 
then laid bare, and the salt applied to them in tlie 
stfime way. In ten minutes they ccaseil to contract, 
and the animal had lost the lommand of them. Tlte 
nerves of this limb were now divided, as those of 
the other had been, but the excitability of the nuis- 
eles, to which the salt hud been applied, was gone. 

Its application excited no eontraetion in them. Af¬ 
ter the exjK’riment, the miiselcs of the thighs in 
botli limbs were found to contract forcibly on tlie 
application of salt. It excited equally strong (on- 
tractions on lioth sides. In this experiment the ex¬ 
citability of the muscles whose nerves were entirv 
was soonest exhausted, rrom this experiment, it 
is evident tliat the nervous influence, far from be¬ 
stowing excitability' on the muscles, exh.austs it like 
other stimuli. The excitability', therefore, is a pro¬ 
perty of the muscle itself." {Experimental Inquiry, 

2d edit. p. yy.) 

While tlie theory of* Haller so easily explains the DiifiLuliio 
phenomena of the voluntary motions, many diffieiil-**t™‘'*"<! 
ties lie in die way of its application to the actions ofJ’lf 
the involuntary niusele»> such as the hjart, blood- 
vessels, stomacii, intestines, gall-bladder, &c. These 
latter organs are usually excited to contract by sti¬ 
muli of a mccluuiical or chemical nature .ipplied di¬ 
rectly to diem, and generally by the mere distension 
resulting from the accumulation of their contents. 
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Phjrtiolagjr- But if these were the only occasions which called 
tiiem into action, what uses must be assigned to 
the carfliac nerves, which establisli a connection 
between the heart and the nervous system; and 
how it is subject to tlie influence of the iiassions, 
except,through the medium of the brain or senso- 
rium, acting through the intcrvmition qf these 
nerves ? On the other hand, it is asked, if tlic 
nervous power, derived from the brain, be essential 
to the motion of the heart, how is the circulation 
maintained in acephalous monsters; and luiw are we 
Ui account for the fact that the interruption of all 
communication between the brain and the heart 
does not stop the motion of the latter ? The theory 
of Haller explains perfectly these latter circum¬ 
stances, but does not acoonl with the former; the 
opposite view of the Huliject is oonsisicnt with the 
former, but is opposed by the latter set of pheno¬ 
mena. 

influcom of Various minions have prevailed at di&erent times 
to the inniience of the nervous system on the mo- 

chc liTim. involuntary muscles, and especially of 

the heart; for an account of which we shall refer our 
readers to the report made .to the class of Physical 
and Mathematical Sciences of the Institute of France, 
on the work of M. le Gnllois, entitled, EvpHricTices lur 
le Principe de la Pie, noiamment sur celui dot Mauve- 
metif da Cceur, el sw le Si('i<e de ce Principe, and 
of which a translation is given in Dr Philip’s Expe¬ 
rimental Tngnit y. Le Gallois conceived that he had 
proved that the posver of the heart is derived alto¬ 
gether from the spinal marrow, and not, as formerly 
supposed, from me brain. The following are the 
leaning facts from which he draws this inference. 
He found that, by crushing the spinal marrow, the 
power of the heart is so cnfeebl^, that k can no 
longer propel tlie blood; but that, ^er the removal 
of the brain, the power of the Iteurt still continues, 
and may even be preserved a considerable time by 
artificial inflation of the lungs, after the whole head 
has been separated from the body. He was thus at 
no loss to explain the use of the cardiac nerves; the 
heart being influenced by the spinal marrow through 
their intervention, and being also subject to the in¬ 
fluence of the passions, because the spinal marrow is 
itself influenced by the brain. Dr Philip has shown 
that the above facts by no means warrant diese in- 
ftrenoes, and has established satisfhetorily, by direct 
experiment, that the brain has just as much influ¬ 
ence over the motions of the heart as the spinal mar¬ 
row has, when the circumstances of the experiment 
are precisely the same. The rcmovid of the spinal 
marr^, like that of the brain, if the experiment be 
perfbnned with caution, and by dow degrees, does 
not aenribly affect the motiim et the heart, the ani¬ 
mal being previously deprived of its sensibility. In 
thfese experiments the eireulation ceases qmte as soon 
without as with the destruction of tlie ^inal mar- 
l-ow, ^ Loss of blood seems to be tlie chief cause ofite 
pesntion ;nind pain would also contribute to the same 
cffKfbtf the animal were operated on without being 
'* rendered insensible The results are the same in frog^, 
only tb^ are more ^stinct, because less immediately 
aflhcfrd by the loss if blood. In these animals, if the 
head and ipinal marrow be removed, the heart con- 
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tinues to perform its fiinctioiis perfectly for mtty |f|iy4elogv. 
hours, ahd seems not to be immediately affiectid byW , ■ ’ 
their removal. Mr Clift made a series of export 
ments to ascertain the influence of the spinal marrow 
on the action of the heart in fishes, and found tha^ 
whether the lieart be exposed or net, its action con¬ 
tinues long alter the spinal marrow and brain aiw 
destroyed, and still Icmger when the brain is remov¬ 
ed without injury to its substance. « 

On the dther hand, when the brain is fgddeoly 
crushed, as by a blow, which at once destroys its 
texture, the power of tiie heart is instantly so enfee¬ 
bled, tliat it can no longer propel the blood. The 
same eflect takes place if a similar injury be inflicted 
on the spinal marrow, as happened in I.e Gallois’ 
experiments. Dr Philip reports, that when the brain 
of a frog was crushed by tfie blow of a hammer, 

“ the heart immediately performed a few quirk and 
weak contractions. It then lay quite still for about 
half a minute. After this, its beating returned, but 
it supported the circulation very imperfectly. In 
ten minutes its vigour was so far restored that it 
again performed the circulation with freedom, but 
witli less ibree than before the destruction of the 
brain. The spinal marrow was then crushed by one 
blow, as the brain had been. The hearlf again beat 
quickly and feebly for a few seconds, and then seem¬ 
ed wholly to have lost its power. In about a minute 
and a half it again began to beat, and in a few mi¬ 
nutes acquired considerable power, and again sup¬ 
ported the circulation. It beat more feebly, how¬ 
ever, tlian before the spinal marrow was destroyed. 

It ceased to beat in about 'an hour and a half after 
the brain had been destroyed.” In common cases 
of hemip^ia, the muscles carrying on the vital 
ftinctions ore sddom impaired: and Dr Cheyne of 
Dublin relates a case iq which, while one half of the 
body was paralyzed, flhe uterus performed its func¬ 
tion perfectly, by acting so as'to expel a living foe¬ 
tus. 

It has generally been imagined tliat the action of 
the heart cannot be influence by stimuli applied to 
the brain or spinal marrow; for it would seem an 
inconsistency ti^phold tin’s opinion, and at the same 
time to admit that it is not influenced by the total 
removal of Aose organs. But Dr Philip found that 
the application of alcohol to the brain or to the spinal 
marrow of a rabbit, produced immediately a great in¬ 
crease in the action of the heart. An effect of the same 
kind, but in a much smaller degree, took place from 
the application of a watery solution of opium, and a 
still smaller effect from an infusion of tobacco. The 
increased action which had been excited was soon 
succeeded by a more languid action of die heart, 
than that which had existed before the application 
was made. Little or none Of die debilitating effect 
was observed when alcohol was used, and the action 
of the heart, in this case, returned to its usual state. 

Effects in every respect similar were observed to ta^ 
place, when the same experiments were repeated on 
ftoge. ^ 

It appears, then, that there is no essential eflfferi- Efltctiot 
ence between the irritability of the muscles of volun- diffenmt 
tary and of involuntary motion, in as far as &eir 
dependence on the nervoue system is concerned; 
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Phyucdogy. but 3 ret they are influenced by diflerent stimuli, or at 
least by stimuli applied in diflerent way<i. Hence 
the laws which rejjrulate tl)e efibets of stimuli applied 
to the bruin and spiiml marrow on the heart and 
muscles of voluntary motion are different. Mecha¬ 
nical stimuli, such as cutting instruments, applied to 
the brain or spinal marrow, produce no effect on the 
muscles of voluntary motion, unless they arc applied 
to those parts where the nerves originate ; they then 
excite .the most violent spasmodic actions. The 
. heart, on the other hand, is but slightly accelerated 

in its motion by mechanical injury done to the brain 
or spinal marrow, in what part soever that injury be 
inflicted; but the heart is aflccted in proportion to 
the e\tcut of the ]>arts that arc injured. It is most 
excited when the brain is wounded rajndly in many 
directions. Chemicfll stimuli, on the contrary, such 
as alcohol, .applied to any part of the bruin or spinal 
marrow, produce considerable and immediate in¬ 
crease of the motion of the heart; wlijlc tlie volun¬ 
tary muscles are, at tlic same time, not at nil aficct- 
csl, and the ariitual betrays no sense of pain. The 
general conclusion to be deduced from tliese facts 

is, that the heart is excited by all agents applied to 
any considerable part of the brain or spinal marrow, 
wliile the muscles of voluntary motion are excited 
only by more powerful agents applied to certain de¬ 
finite parts of tliese organs. Ilence we may easily 
derive tiie explanation of the apparent anomalies for¬ 
merly mentioned. The heart may continue its ac¬ 
tion when removed ffom the body, and when no 
brain or spinal marrow exists, becau.se it has no di¬ 
rect dependence on aiqr part of the nervous system. 
It is supplied with nerves, and subject to the influ¬ 
ence of the passions; because, akhotigj^independent 
oflhis system, it is capable of being inflilcnccd through 

it, especially by such causes as»‘ like the passions, 
affect a considerable portion of the nervous system. 

The smne conclusions, derived from a scries of 
analogous experiments, arc found applicable to the 
powers of the vascular system employed in carrying 
on the circulation, and even to those of the minutest 
vessels which can be seen by a powerful microscope. 
Tile doctrine, indeed, may be extended generally to 
idl the muscles of involuntary motion, or those 
parts possessing what Bichat would call contractililS 
organiqiie iens^. The irritability of the stomach 
and intestines, from whence arises their peristaltic 
motion, is, like that of the heart and bloc^-vcsscls, 
independent of the nervous system, though capalile 
of being influenced dirough it. It survives the de¬ 
struction of the spinal marrow, and of tlie brain, or 
of both these organs. In rabbits the perisftitic mo¬ 
tion continues till the ports become cold; so that, 
when the intestines exposed to the air have lost their 
TOwer, that of those beneath still remains. The ef¬ 
fects of the passions on the alimentary canal leave no 
room to doubt that its muscular fibres are capable of 
being stimulated by the direct influence of the 
nerves. But, from the extreme irregularity of their 
niovoincnt.<i, we cannot so well ascertain wheUier 
they are subject to die influence of the different parts 
of the brain and spinal marrow, as in the case of the 
heart ond blood-vessels. 

Powers con- Kcspiration is a function which requires for its 
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perfect performance the combined agency of three PI>7«iolsgr- 
great classes of vital powers, the sensorial, the 
V0U8, and the muscular. It ceases immediately 
the destruction of the sensorial power; afimt which 
is unexplained on die hypothesis of Le Gallois, that - 
the nervous power alone is concerned. How it ha]>- 
pens, that, afler decapitation, the movements of in- 
s])iration are the only set of actions relating to this 
function that arc annihilated, white the rest remain, 
is, according to that physiologist, " one of the great¬ 
est mysteries of the nervous power, the revealing of 
which would throw die strongest light upon the me¬ 
chanism of the functions of this wonderful agency.” 

The difficulty vanishes, according to Dr Philip, if 
we admit the sensorial power as acting a part in this 
process, and as being ncccssdry to call into action the 
nervous and muscular powers. He considers the mus¬ 
cles of respiration as, in the strictest sense, muscles 
of voluntary motion. By a certain sensation origi¬ 
nating ill the lungs, a wish is excited to expand the 
chest. This is an act of the sensorium, and until it 
takes place, the nervous as well as die musculaT 
power, by which its expansion is affected, remain in¬ 
ert. It is in vain tliat these powers survive, if the 
power which calls them into action be lost. Thus 
we can understand fthy the removal of the brain, 
or the injury to that part of the brain where the 
par vagum originates, or the division of die spinal 
marrow above the origin o^ the phrenic nerves, 
immediately puts a stop to respiration, and the ani¬ 
mal perishes unless tlie lungs be artificially inflated. 

The number of muscles which have a relation toSyatsm of 
this function, and whidi may occasionally be called Hcspirawiy 
into play as auxiliaries, when, in consequence 
some impediment to the natural motions, the mus¬ 
cles usually employed are inadequate to produce the 
full expansion of the chest, is extremely great. 

When a post horse,” says Mr Beil, " has run its 
stage, and the circulation is hurried, and the respi¬ 
ration excited, what is his condition i Does he 
breathe with his ribs only; with the muscles which 
raise and depress the chest 1 No. The flanks are 
in violent action ; the neck os well as the chest is in 
powerful excitement; the nostrils as well as the 
throat keep time with the motion of the chest. It 
is quite obvious that some hundred muscles thus em¬ 
ployed in the act of breathing, or in the common 
actions of coughing, sneezing, speaking, and singing, 
cannot be associated without cords of connection or 
affinity, which combine them ip the performance of 
those actions: the nerves which serve this purpose 
1 call the respiratory nerves.” Some of the peculia¬ 
rities in the structure of these nerves have already 
been noticed. The following are enumerated by 
Mr Bell as composing this system; the pm vagum; 
the portio dam of the seventh pair, or respiratory 
nerve of the face.; the spinal aocessoty nerve, or su¬ 
perior respiratory nerve of the trunk; the '{dircnic, 
or |[reat internal respiratory nerve; the external 
respiratory nerve i. and also, the glossopharyngeal 
nerve, or ninth of Willis, and the branches of the 
par vagum to the superior and inferior larynx. Mr 
Bell has deduced his theory from a great nurater of 
experiments made on animals. Thus, on^ dividing 
the portio dura on one side of the head, in an usi, 
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niyiiulogy. thc motion of the nostril accompanying respiration im- 
mediately ceased on that side, while the other nostril 
- continued to expand and contract in unison u ith 
tlic motions of the chest; and sneezing took place 
only on that side. But thu voluntary motions of the 
lips, and other paits of the face, remained on both 
hides, and the animal could eat without iiiipcdiiuent. 
The reverse took place on the division of thc-supc* 
rior maxillary branch of the fifth pair; no cliangc 
occurred in the motion of the nostril; the cartilages 
continued to expand regularly in time with the 
other parts which combine in the act of respiration, 
hut the side of the lip was observed to bang low, 
ancf it was dragged to the other side. When the 
nerves on both hides were divided, the power of ele¬ 
vating and projecting tifc lips, necessary for gather¬ 
ing food, was lost. The eiTccts of partial paralysis, 
which affects sometimes one set of nerves, and some¬ 
times another, strikingly illustrate the truth of Mr 
Bell's theory, and have been accurately traced by 
Mr Sliaw, in his papers in the Journal of Science, 
and more recently in a Memoir published in the 
twelfth volume of the Medico-Chirurgical Trans¬ 
actions. 

I nuciire of It remains tobcinquired, whether the organic affi- 

Nirvoiis nities which give rise to thcpfienomcnaof scenMion, 

Oil'Ore *n' ***'**'dioii, and aninuil temperature, are in iminciliate 

Aflitjitas. ''Ubordinntion, or are only occasionally under the in¬ 
fluence of the nervous power. In ns far as the ma¬ 
terials on which the observ'ed chemical changes are 
produced by the operation of these powers, arc fur- 
ni.shed to the si'crcting organs by the bluod-vesselsj 
secretion must evidently be inflaeiiced by all those 
causes which affect the circulation; many of which 
causes, we have seen, act through the mediiunn of the 
nervous system. But with regard to that part of 
tlie process, which is conducted after the fluids have 
passed out of the capillary vessels, it is conceivable 
tliat they may still be carried on a^c the circulation 
has ceased, and may be influenced by totally differ¬ 
ent causes. The evidence of such processes being 
continued after the circulation is at an end, is ob¬ 
scure and defective. Stories have been told of cer¬ 
tain secretions occurring after death; tmd of the hair 
and nails continuing to grow; but they have seldom 
been stated on authority to wliich any credit can be 
attached. Majeiidic, however, reports the fact of 
these* parts crowing for several days after death; 
and jtates/ mat he has seen a similar phenomenon 
with respect to the secretion of mucus. If tHe power 
which effects secretion, be independent of tlte other 
vital powers, these tacts would admit"of explana¬ 
tion ; for it might survive the destruction of the 
vital povswii fbr a certain period, in the same way 
that musci^ tontractility survives Sat a short time, 
the deatructiiQa of the sensorial and hervuus powers. 
Hunter swa|i4|^d that a vital actiop, referable to this 
class,' tiSiftinuM in the stomaph for some time after 
death, occasioning ** an action and probably a secre¬ 
tion in the stomach." This he inferred from the 
well-known fact that the coats of the stomach are 
oftefi digested, when examined after death. 

Bu#Dr l^nip remarks that this phenmnenon is evi¬ 
dently the Bweet of a chemical, and not a vital pro¬ 
cess. 

Dr Philip, who has so ably supported the doc* 


trine of the independence of the mu.scular and ner* Phytiokigy. 
vous powm, has advanced an opinion directly the 
reverse of this with regftrd to the power of secre¬ 
tion, which he maintains is completely dependent 
on the nervous power. Such is the inference he 
deilucei, from a series of numerous experiments on 
tile effects of dividing the ]Hir vagum on both sides 
of the neck in wnrra-bluuded animals, and particu¬ 
larly in rabbits, in performing which, lie was assist- 
cfl by Dr Hastings. If tlii.s be dune with proper 
precautions, the secretion of tlic gastric jui(4, and, 
consequently, the ]iroccs8 of digestion is entirely sus¬ 
pended ; great difticulty of breathing succeeds, and 
the air-cells of the lungs, with the bronchitc, be¬ 
come clogged witli a frothy mucus. Mr Brodic had 
already found that arsenic introduced into the sys¬ 
tem, after the division of tltcsc nerves, docs not pro¬ 
duce the copious secretion from tlic stoninch and in¬ 
testines, which it is found to do under Ordinary cir¬ 
cumstances ; and he met with a similar result when 
he divided the stomachic nerves immediately above 
the cardiac orifice of the stomach. The destruction 
of any considerable portion of the spinal marrow 
also dcravges the secreting power of the stomach. 

When the nervous influence is withdrawn, the ca¬ 
pillaries continue to convey fluids to the accreting 
organs, because their action is independent of that in¬ 
fluence ; but the changes constituting secretion no 
longer take l^cc; it is thence inferred, that tlie 
jiower of secretion is immediately dependent on 
tlie nervous power. Dr Alison, on the otlicr hand, 
liaa contended, in some very ingenious essays pub- 
blislicil in the Journal of Science, that tliis is nut a 
legitimate tnlereiice because, in the experiment of the 
division of thepar vagum, other causes than the inter¬ 
ruption of i3& influence of the brain, such .as the 
immediate injury .done to the nerves by tlic act of 
dividing them, might be assigned for the observed 
effects of this operation on secreting surfaces. Mr 
Shaw thinks, tliat the only inference that can be 
drawn from the phenomena of this cxpcriiiicnt is, 
that, in consequence of the bond of connection be¬ 
tween the stomach and the organs of respiration 
mid circulation, being destroyed, tlie functions of the 
stomach will necessarily be more or less disturbed. 

Dr Philip has been further led to conclude, that 
galvanism is identical with tHe nervous agency. 

'This opinion is founded on tlie result of the experi¬ 
ments we have already alluded to, in which tlic 
galvanic influence, transmitted through the lower 
portions of the divided par vagum, restored tlie 
secretion of the gastric juice, and tlie digestion of 
the contents of the stomach, which wouhl otherwise 
have ceased. The accuracy of the experiments was 
for a long time disputed, but has lately been satis* 
lactorily established by their careful repetition at 
the Royal Institution, by Dr Philip, iA conjunction 
with Mr Brodie. But though tli6 fact be awitted, 
there appears reason to doubt whether it warrants 
the conclusion, which Dr Philip has Boldly drawn 
from it, relative to the identity of the nervous and 
galvanic'kgeiicies. Dr Alison, in the papers abovo 
Eluded to, has discussed this question with great 
acuteness. Our limits preclude us from entering 
into the arguments employed in the controversy. We 
shall only, therefore, add, that Dr Philip ascribes the 
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I'hruology. evolution of animal heat to the operation of the ner> 
VOU8 power, ami endeavours to show, by neperiment, 
that the galvanic influence occasions nii evolution of 
caloric from arterial bIoo<l, if subjected to it as soon 
as it leaves the vessels, but that it produces no such 
cflcct on venous blood; and also tliat Uic dcstiuction 
of any considerable portion of the spiunl marrow is 
followed by a reduction of tlio temperature of the 
animal. 

Ntrvouii In onder that any one set of organs may be sub- 

ikmini'Mi- jected to the influence of every part of another set, 
accessary that some very extensive mode of 

^sng ioii», communication shoulcl exist between them. 

Such appears to be the object of that complex 
system of ganglionic nerves, of which the branches 
ot‘ tlie great sympathetic compose so large a portion. 
All the organs whidi have muscles of involuntary 
motion, and which, as wc have seen, arc influenced 
by every part of the brain and spinal marrow, re- 
Cfi\c nerves from a chain of ganglions, to which 
filaments of nerves from all Uic parts of the brain 
and spinal marrow are sent. Tims the nerves 
Issuing from those ganglions arc made up of flla- 
ineiits fVom an infliiile number of sources, and trana- 
init to the organs in which they terminate the unit¬ 
ed iiilluencb of all the nerves which the ganglions 
Ii.ivc icccived from the brain and spinal marrow. 
Kacii ganglion may accordingly be regarded as a se¬ 
condary centre of nervous influence, receiving sup¬ 
plies from all the parts of tlic brain and spinal mar¬ 
row, and eonv eying to certain parts the united in¬ 
fluence of these organs.* On the other liand, as the 
muscles of voluntary motion arc to be subjected to 
tlie iiifliiciico of only small portions of thi^se central 
parts of the nervous system, they receive Imir nerves 
directly from those parts; generally without the 
intervention of ganglia, and with comparatively few 
intermixtures of nervous fllaments. The system of 
g.'inglionic nerves appears to be quite as extensive 
as that of nerves proceeding diieclly from the brain 
and spinal marrow. These views, developed by Dr 
Philip, arc directly opposed to those of Ihehat, who 
maintains that the ganglions arc centres of nervous 
iiifliienee, independent of the brain and spinal mar¬ 
row, and ineap.-iblc of transmitting tlieir influence ; 
but they c'oincide with Bichat's opinion, tliat the 
great sympathetic derives its origin from tlie spine 
and not from the brain, with which it has only very 
slender conuiinnications. 

i.iiwaul We have thus attempted to delineate the charac- 

(onclunon ters of those powers by which the living animal 
body is distinguished from tliose of the inert mate- 
. ^ rials tliat enter into its composition, and of which 
tlie combined effects constitute what is called /i/e ,* 
and wc have furUier endeavoured to investigate the 
laws of tlieir mutual<connecUons and dependUmcies. 
If the views we have pre^ted are correct, they 
will enable ns to detect the Tallacy of those definix 
tions of the vital principle, whidi have been from 
time to time advanced, in violation of the just rules 
of philosophical induction. The real state of the 
science does not yet authorize tliat dem-ce of gene¬ 
ralization which uicse definitions Vnuld ioaplv. We 
are not warranted by the phenomena already known, 
in regarding life as the effect of any single power. 
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The attempts of Brown, of Hunter, and of Bichat, Pliytiolngy. 
to retluce tfie science to this state of simplifleation 
ore prciihiture, and liare been the means of retard¬ 
ing, instead of promoting,.the progres.s of real know- 
Icige. The error has sometimes been tliat of gr-ue- 
rnlizing jiartial views; so that one class of f.«Us has 
been assumed as comprehending all the. rest; but 
most frequently it has consisted in including a va¬ 
riety of dissimilar phenomena under the same com¬ 
mon principle. Wc' may take as an instanowof the 
former, tlie definition of Le Gallois, which takes 
cognizance only of the nervous power, as if tliis 
were the sole characteristic of life. “ Life,” says 
he, “ is owing to an impression made by artcri.d 
blood on tlie brain and spinal marrow, or tb the 
principle which results from this impression—a 
definition which would totally exclude the life of 
animals tliat have neither bruin, nor spinal marrow, 
ncr arterial blood, nor circulation, which is the case 
with so large a proportion of beings in the inferior 
ranks of tlie animal creation. As an example of the 
latter error, we may adduce the language of Hunter, 
who talks of life as the efl’cet of a peculiar and sub¬ 
tile matter, the materia vilai tlMua ; a hypothesis 
analogous to those in uofurul philosophy, by which 
the phMomena of matter are attempted to lie explain¬ 
ed by the intervention of an etherial fluid, diffused 
thrdughout all space. To pursue these speculations, 
would be to wander in the regions of visionary 
hy^iothesis, where faiic^ assumes die garb of science, 
and wheVe truth is obscured by the clouds of iiiys- 
ddsni. The attempt to reduce the vital phenome¬ 
na to a single law, is us vain as would be a similar 
endeavour with regard to die phenomena of the in¬ 
organic world. The effects of gruvitadon, electri¬ 
city, magnetism, cohesion, elasticity, and dicmical 
affinity, have been suinednics rcg.arded as modifica¬ 
tions of a single principle of attraction. But this is 
a simplification not warranted by the facts; although 
future rescarche.s may possib^E enable us to recog¬ 
nize the identity of some of these principles with 
others. The recent discovery of Professor CErsted, 
indeed, entitles us to hope diat such will ere lung 
be the result with regard to electricity and magnet¬ 
ism. In like manner, the muscular, the nervous^ 
the sensorial, and the organic powers, may be esta¬ 
blished as separate agencies in the living b^y; and 
no speculative ingenuity is able to reduce them a 
single power; unless, indeed, we call to our aid an- 
odicr and a totally different rloas of relations, name¬ 
ly, those which diey bear to the general object they 
concur in pj^ucing. But against such a subsdtu- 
tion of finalTbr physical causes, wc have alxeady en¬ 
tered our serious protest. The latter ore the oidy 
Icgidmate objecta'.hf philosophical am^ysis, and no 
other can furnish a solid basU for the physical 
sciences. This fouftdadon being once firmlv'e^ta- 
blisbed in pliysiologyiesubsequent inquiries will con¬ 
sist in the analysis of complex phenomena into the 
several principles from which they result; and wc 
may than pursue with safety the more l^Uiatiiig 
study of final causes, and trace the admirlBle buIm 
ordination of purposes, and the skilful combination 
of means fbr attaining distant ends, which marks, 
the whole series of phenomena presented tu us by 
living beings. (w.) 
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Piarftir. PHYSIOLOGY OF VEGETABLES. See Vk- 

'.^%^'^aETABLE PiryStOLOGY. 

PINDAHIES. See India. 

PLAYFAIR (John), asMathematician and Philo* 
■opher of great eminence and celebrity; and ao pe¬ 
culiarly a iicnefactor to this publication, as would 
have made it fit that some memorial of him should 
be preserved in these pages, even if it could have 
been surmised that it might not have been found in 
any otHer place. There arc few names, however, in 
the recent history of British Science that are more 
extensively or advantageously known, or of which 
the few particulars that remain to be recorded will 
be more generally interesting. His life, like most 
others that have been dedicated to the silent pursuits 
of learning and science, docs not abound in incL 
dents or adventures; but it is full of honour, both 
for the individual and the studies to which he was 
devoted, and may be read with more profit than 
many more ambitious histories. 

He was the eldest son of the Reverend James 
Playfair, minister of Benvie, in Forfarshire; in which 
place he was born on the lOth of March 1748. 
He resided at home, under the domestic tuition 
of his father, till the age of fourteen, wbeiv he en¬ 
tered at the University of St Andrews; and was 
almost immediately distinguished, not merely for 
his singular proficiency in mathematical learning, 
but for the extent of his general knowledge, the 
dearness of his judgment, and the dignity and pro¬ 
priety of his conduct. A remarkable testimony to 
this efibet has been lately made public in an early 
Letter of the late Principal George Hill, who was, at 
this time, one of his fellow students, and was himself 
so rema^able for early talent, that we find it re¬ 
corded of him, that he had privately composed an 
excellent sermon in the tenth year of his age 1 A 
youth of this description cannot be supposed to have 
been very indulgent in his estimate of the merits of 
his competitors; and It could, therefore, have been 
no ordinary measure of ability that called forth the 
following ingenuous avowal, in a confidential Letter 
to his mother: “ Playfair has very great merit, and 
more knowledge and a better judgment tlian any of 
his class fellows. I make no exceptions; my parts 
might be more showy, and the kind of reading to 
which my inclination led me, was calculated to en¬ 
able me to make a better figure at St Andrews; 
but in judgment and understanding I was great¬ 
ly inferior to him.’* (Dr Cook’s Life of Princi- 
^ Hill.) It is scarcely a stronger, though un. 
doubtedly a very difierent proof of hi» rare attain¬ 
ments, that when the Professor of Natural Philoso¬ 
phy, Wilkie, the once celebrated nuthor of the Epi- 
gotiiad, was prevented by indisp^Mtion from deliver- 
ing die regular lectures, he used generally to dele* 
gate the task of instruction to his youthful pupil. 
Wilkie, besides being a scholfr and philosopher of 
no mean note, was a man of primitive benevolence and 
ioti^ty, and of great vivacity in.conversation; and 
fri^dship which, in spite of the disparity of 
Iheir years, was speedily formed between him and 
young Playfair, speaks as much for the social and 
moral character of the latter, as his substitu¬ 
tion of him in the class-room docs for his early 
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proficiency in science. On this last subject w« 
shall mention but one fact more. In when 
only eighteen years of age, he offered himself, with 
the approbation of his instructors at St Andrews, as 
candidate for the Professorship of Mathematics in 
Marcsrhal College, Aberdeen, and sustained, with 
the most distinguished credit, an examination or com¬ 
parative trial, which lasted eleven days, and em¬ 
braced nearly the whole range of the exact sciences. 
Out of the six competitors who entered the lists 
against him, two only were judged to have excelled 
him,—the Reverend Dr Trail, who was appointed to 
the oflicc, and Dr Hamilton, who afterwards succeed¬ 
ed to, and has long filled it with much reputation. 

In he removed to Edinburgh, where his 

merit and modesty very soon introduced him to the 
friendship of Dr Robertson—Adam Smith—Dr Mat¬ 
thew Stewart—Dr Black, and Dr Hutton ; Hith all of 
whom lie continued in terms of the utmost coidia- 
lity during the whole period of their lives. In 1773. 
he was a candidate for the Professorship of Natural 
Philosophy at St Andrews, vacant by the death of 
his Iricad Dr Wilkie. There was no comparative 
trial on this occasion; and he was again unsuccessful 
—under circumstances, which have led one of the 
most dutiful sons of tliat University (Dr Cook, <n 
his Life of Principal Hill) to remark, “ how mucli 
it suffered in thus losing a man, by whose talents its 
reputation would have been so highly promoted.” 
In the course of the same year, the death of his fa¬ 
ther suddenly devolved upon him the burden of 
supporting the family, and admonished him no long¬ 
er to delay the final election of a profession. He 
had been educated with a view to the Church, and 
was every'way qualified to accept a living on the 
establishment; but his decided predilection for 
science had hitherto made him hesitate about en¬ 
gaging in a vocation, the duties of wbicli, he felt, 
if conscientiously discharged, would necessarily in¬ 
terfere, to a great extent, with the studies he was 
loth to abandon. In this cmcrgcnc}', however, he 
thought himself no longer entitled to indulge in 
those predilections—and, accordingly, made appli¬ 
cation to Lord Gray, the patron, for a presentation 
to the livings of Liff and Benvie, which had been 
filled by his father. His Lordship was too well 
aware of his merits to hesitate about conferring so 
great a benefit on the parishioners; and immediately 
issued a presentation iu his favour, although, from 
some challenge of his right to the patronage, induc¬ 
tion was not obtained til! late in the year 1773. 

From this period, till 1783, Mr Playfair was con¬ 
stantly resident at LiflT, and occupied almost ex¬ 
clusively with the pastoral duties of his office. In thn 
retreat, his leisure hours were dedicated to the edu¬ 
cation of his younger brothers^ and to a very close 
and intimate correspondence with Mr Robertson (now 
Lord Robertson), the ^ of the illustrious historian, 
to whom he seems to have confided the remarks that 
occurred to him upon the different authors he per¬ 
used, and the subjects of speculation which they sug¬ 
gested. We cannot help hoping. Chut some selection 
from this correspondence may one day be given to 
the public. In the year 1779, he contributed to the 
Transactions of the Ropal Society tf London a paper 
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PUyfolr. On the Arithmetic of Impossible Qnnntities, which 
exhibits, within a very small compass, a striking ex¬ 
ample of the rare and admirable talent of detaching 
the sound spirit of science from what may be termed 
its mysticikin, and circumscribing, by the most pre¬ 
cise and luminous boundaries, the vague and unli- 
tniled inquiries into whicli many mathematicians had 
been seduced by the natu'c of the instruments they 
employed. 

In the year 1782 he was induced, by very advan¬ 
tageous oilers, to resign his charge, and to superin¬ 
tend the education of the present Mr Ferguson of 
naitli, and his brother. Sir Ronald; an arrangement 
which restored him, in a great measure, to the lite¬ 
rary and scientific society of Kdinburgb, and en¬ 
abled him to gratify himself by a personal introduc¬ 
tion to several of tho most eminent cultivators of 
science in London. He had repeatedly visited Dr 
Maskelyne, Astronomer Royal, while that ingenious 
mathematician was busied, in 177i, in making a se¬ 
ries of observations in I’erthshire on the attraction 
of mountains; and while sharing the shelter of his 
tent on the side of Schehallien, contracted with him 
a cordial friendship, which continued unbroken for 
* the remainder of their lives. Under these honour¬ 
able auspices, he made his first appearance in Lon¬ 
don ip 1782, and was speedily introduced to ail 
tlio^e in whom he was likely to take most interest. 
He seems to hare kept a pretty full and correct 
journal of all that he observed during this jour¬ 
ney to the metropolis; and a portion of it, which is 
prefixed to the late collection of his works, is, in 
our judgment, one of the most interesting parts 
of that publication. It is not only written with 
great elegance and accuracy, but afford^the free, 
candid, and pointed observations which it contains 
on the dilferont individuals with whom he comes in 
contact, a very remarkable proof of his quick and 
sagacious perception of character, and his power of 
selecting and turning to account, even in the fever 
and distraction of a first visit to such a scene, all that 
was really worthy of careful observation or perma¬ 
nent remembrance. 

In ‘1785 he was received into the University of 
Edinburgh, in consequence of an arrangement be¬ 
tween his two illustrious associates, Dr Adam Fergu¬ 
son and Mr Dugald Stewart. Mr Stewart exchanged 
the chair of Mathematics, in which he had succeed¬ 
ed to his father, for that of Moral Philosophy, which- 
had been long filled by Dr Ferguson; who, finding 
that the delicate state of his health would prevent him 
from discharging the active duties of the mathemati¬ 
cal professor, immediately devolved them upon Mr 
Playfair, for'wbom he procured the appointment of 
joint professor in that department. 

In 1788 he published, in the Transactions of the 
Jtoyal Society of Edinburgh, A Biographical Ae^ 
count if Dr Matthew Stewart," which is remarkable, 
not only for the case and purity of tho style, but also 
for containing a singularly clear and interesting ac- 
cuuiit of ibe labours of Simson in the restoration 
of the ancient geometry, and of the success both of 
him and Dr Stewart in adapting the elegant simpli- 
dty of the Greek methods of investigation to pro- 
blema which had previously been regarded as ioso- 
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luble except by the aid of the modem analysis. He PisylUr. 
also published, in the same year, a paper On the 
Causes which affect the Accuracy f Barometrical 
Measurements, which is written with all the perspi¬ 
cuity, caution, and sagacity, that constitute the great 
excellence and the great difficulty of such disquisi¬ 
tions, where scientific principles aru employed to give 
precision to physical observations. 

In 1700 he published in the same Transactions a 
paper of still greater interest and delicacy, On the 
Astronomy of the Brahmins ;—a subject which had 
been recently recommended to the notice of the Eu¬ 
ropean scientific world by the curious and learned 
observations of M- Baillcy, in his General History of 
Astronomy, but had never met with so minute and 
scrupulous an investigation as it now received at the 
hands of Mr Playfair. The whole treatise is written 
with a beautiful perspicuity, in an admirable spirit of 
candour and ingenuity, and in a style more elegant 
and spirited than had yet lent its attraction to sub¬ 
jects so recondite and abstruse. The publication 
accordingly attracted very general notice, both in 
Europe and Asia; and gave rise to much discussion 
and research, the final value and result of which does 
not seem to be yet ascertained. This was followed 
in 1794 by a learned,and very beautiful treatise On 
the Origin and Investigation f Portsms, in which 
the obscure nature of the very comprehensive and in¬ 
definite theorems to which this name was applied by 
the ancient geometers, is explained with the most 
lucid simplicity; and the extraordinary merits of Dr 
Simson, in deducing their true theory from the very 
vague and scanty notices of them which had come 
down to his time, are commemorated wkh a noble 
spirit of emulation. 

In 1793 he published his Elements of Geometry, 
for the use of the pupils attending his class; a work 
which has since been held in such estimation by the 
public, as to have gone through five editions of 1000 
copies each, four of which wore called for since tlie * 
work ceased to be used as a clius-book in the University 
of Edinburgh. In 1797 he composed a sequel to his 
first paper on the Indian Astronomy, in the shape of 
Observations on the Trigonometrical Tables qf the 
Brahmins s and also a masterly coliecUon of T/ieo> 
rems on the Figure oj the Earth, It is also understood 
that he occupied himself a good deal at this time in 
the preparation of an Essay On the Accidental Die- 
coveries made by Men f Science while in Pursuit f 
some other Object; although we find no portion of this 
curious discussion in the late collection of his works. 

His excellent and ingenious friend Dr Hutton 
died in the year last mentioned; and Mr Playfair 
having undertaken to draw up a biographical ac¬ 
count of him for thh Royal Society, was first led to 
study his ingenious, but somewhat crude specula¬ 
tions on the Theory of the Earth, and afterwards to 
lend them the assistance of his own powerful pen in 
his Illustrations f the Huttonian Theory. This 
ifork, on which he bestowed more time and labour 
than on any of his other productions, did not 
appear till 1802; and it was not till 1803 that be pre¬ 
sented to their associates his admirable Memoir of 
their departed friend. 

Whatever opinion may be formed, now or faereaf- 
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riayfair. tcr, of the truth or soundness of the suppositions by 
which Dr Hutton endeavoured to explain tlie actual 
state and condition of our globe, it u impossible to 
doubt that Mr Playfair’s illustration of th.it theory 
must always be ranked among the most btillianl and 
powerful productions of philosophic genius. 'J'hc 
bcauiiful clearness, and captivating eloqmticc, with 
which the system itself is unfpldud and explained— 
the spirit and force of reasoning with which all the 
objections to it are combated—the skill with which 
the infinite variety of facts which it brought into 
view arc combined into one grand and legitimate 
induction—and the judgment and extent of learn* 
ing by which so many large and proibund views 
of nature are brought to bear upon the points in 
discussion, and blended into one large and di.scur- 
sivc argument, uniting (he utmost logical preci* 
tiion with the richest variety of topics, and the 
highest graces of composition—arc meiits which 
have been universally acknowledged in this pcrfurrii- 
ance, even hy those who have not been convinced by 
its reasonings—and have extorted, even from the 
fastidious critics of France, the acknowledgment that 
“ Mr Playfair writes as well as Buftbn, and reasons 
ir.coinparably better.” 

The biographical account of Dr Hutton is by ihr 
the best of Mr Playfair's productions in this line, 
and contains not only an eloquent and luminous tie- 
count of the speculations in wliich he was engaged, 
but what is too often forgotten in this species of bio¬ 
graphy, a charming portrait of the individual—drawn, 
no doubt, by a favourable hand, but gaining far more 
in grace and cITect than it can possibly have lost in 
eorreetiiLSS, i'roin titc softening colours of afiection. 

Ill JSO.? he quitted the chair of Mathematics to 
succeed Professor liobison in that of Natural Pfiilo- 
sophy. The appointment of Mr Lc.slic, as his suc¬ 
cessor in the eliuir of Mathematics, was opposed at 
the time by u majority of the Presbytery of lulin- 
' b-.irgh, and made the subject of very angry discussion, 
as well in various publications as in the Ueucral As¬ 
sembly of the Church of Scotland. Pi om Ifotli these 
fields of contention the opponents of Mrl^eslie retired 
discomfited, and in the opinion, w’e believe, of many of 
the lookers on, disgr.iced. Among the heaviest blou's 
they liud to sustain were those that parted from the 
hand of Mr Playfair. He first addressed a Letter to 
the Lord Provost, in which, after asserting, with in¬ 
finite spirit and freedom, the dignity of the science 
in question, he openly imputes the new sprung zeal 
for orthodoxy, which had prompted the attack on Mr 
I,eslic, to a wish or design on the part of some of the 
clergymen of Kdinburgh to obtain for tbomsclves a 
number of the chairs in that University, which bad 
liithcrto afibrded sufficient occupation to the undis¬ 
tracted industry of laymen : and when this denun¬ 
ciation brought upon him a series of acrimonious and 
unhandsome attacks, he replied to them all in a 
pamplilet of greater bulk, written in a style of which 
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the high polish and elegance only serve to give a I’lsyftir. 
keener edge to the unsparing severity of the expo- 
Bures whieli it conveys. * We do not know, indeed, 
where to find a more perfect model ofipolemieal or 
controversial writing ; and much as it wa.4 to be re¬ 
gretted that an oeeasion should have arisen for em¬ 
ploying such a pen and .such a mind as Mr Play¬ 
fair's on any temporary or pcnsonnl theme, it is impos¬ 
sible not to admire the extiaouliiuiry talent and vi¬ 
gour with which, when the occasion did arrive, Ivc 
could turn talents, exercised in far other studies, to 
tlic purposes suggested by the emergency'. 

In 1807 lie was elected a Fellow of the Iloyal So¬ 
ciety of London, and soon after presented to that 
learned body' his Litholo^icn/ Siiri'ei/ of {ichehnUhn. 

In 180!) be contributed to the Kdinburgh Transac- 
tiom an excellent paper On Solids of ihv nrerdeJ 
An,-action, and in isli.’, another On the Progres', of 
Heat in Spherical Jlod/ei. 

In JSlt be ptibli.-hcd, in two volumes 8vo, for 
the Use of his clas«, .m elementary woik of great 
v.ilue, under the title of Outlines of ^'aiimd l‘h lu~ 
sophy. For some years before Ibis, be had been 
much occupied in digesting the plan and rnllecting 
the materials for u gieally enlarged edition of hi.s 72- 
lustraiions of the Hutlonian "J'luorp; with a view to 
wliich, he had not only careflilly perused and extract¬ 
ed a vast body of voyages and travcN, hut had 
made various journeys, and very minutely examin¬ 
ed iilntost all the places in the liritiih dominions, 
the structure of which promised to throw any light 
on the subject of his researches. No jiiirt of tin- 
work, however, was actu'jlly written, whin the pri- 
parution for it was suspended by his being indiici'd 
to diaw up for this publication an introductory lJis^,r- 
falion on the Proprest Malhcnialiial and J‘Ini'iciil 
tSciincr, —a treatise which, though its .<iuthor had 
written nothing tlsc, would itself suffice to c..ir\ his 
iiamedown with distinction to the latest posterity'. 

Thu soundness of judgment—the beauty of the writ¬ 
ing—the extent of knowledge—the candour and 
precision of the calimates of character, and the noble 
spirit of liberality' and generous admiration fur genius 
wliich breathes through the whole peifoniiiitice, l'ivc 
it an utti'iiction which is rarely to be found iii works 
of tlie same erudition, and renders it not only one of 
tlie most instructive, but one of the most interesting 
publications that philosophy has ever bestowed on 
the world. 

In 181.'; he drew up for the Royal Society of 
Kdinburgh a very interesting Memoir of hi.s distin¬ 
guished predecessor Dr .Tolin Robison—a philoso¬ 
pher in whose early life there was more adventure, 
and in bis later days more political prejudice, than 
wc usually find to diversify the history of men of 
science. Nothing can be more spirited and intcress- 
ing than Mr Playfair’s aec'ount of tl>c former—no¬ 
thing more manly and tender than liia reluctant but 
decided protestation against the excesses of the latter. 


• This piece is entitled, Letter to the Author ojthe Examination ej" Mr Steieart's Short Statement of 
Facts relative to the Election of Prejessor Leslie, 8\o, Kdinb. 1806. It has not been reprinted in the re¬ 
cent collection of his works. 
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rUyiiur. Afler the general peace, in 181had at lost opened 

^ tlie Continent to Britbli inquirers, Mr Playfair, at the 
age of 8ixty>eight, undertook a long jousney through 
Prance and*Switzerland into Italy, and did not return 
for a period of nearly eighteen montha. llis principal 
attention was directed to the miiicralogical and geo¬ 
logical phenomena of the difierent regions which he 
visited, and he made many notes with a view to the 
great object, which he was not destined to occom- 
plish, namely, the extciibion and new modelling of his 
Illiatrationi of the Hullonian Theory. £very object of 
liberal curiosity, however, had fur him an attraction 
as fresh as in his earliest youth, and the social sim¬ 
plicity and benevolence of his character and manners 
insured him a &vourable reception in every new so¬ 
ciety to which be was introduced. 

On his return from this expedition, he employed 
himself chiedy in preparing the Second Part of the 
IHiserlalioH to which we have alluded; and he also 
diew up a Memoir on the Wival Tactics oj Mr Clerk 
ofKldin, which was pi^lished after his death in the 
Philosophical Ti amactions, though only a fragment 
of a projected tile of Mr Clerk which he did not 
live to complete. Ilis health had been, occasionally 
broken for several years by the recurrence of a pain- 
till alfection of the bladder, which appeared with 
increased severity in the early part of I81f), but was 
so far got under as to enable him to complete his 
course of lectures in the spring. It returned, how- 
cv(‘r, in a still more disticssing form in the sum¬ 
mer, and at last put a period to his life on the ipth 
of July. Though sulfcring great pain during the last 
part of his confinement, he retained not only his in¬ 
tellectual faculties quite uniitqiaired, but the serenity 
and mildness of his spirits, and occupied himself till 
within a few days of his death in correcting the proof 
^ heels of the DUiei latwn ; the printing of the Se¬ 
cond Part of which had commenced sometime before 
his last illness. * 

Before concluding these notices of Mr Playfair’s 
scientific and literary labours, we have still to men¬ 
tion, that, from the year ISOd-, ho was a frequent con¬ 
tributor to the Edinburgh lleview, and that, though 
most of his articles were of a scientific descrip¬ 
tion, he occasionally diverged into the field of ge¬ 
neral literature, or indulged in the refinements of 
metaphysical speculation. Many of his scientific 
articles attracted great ntteption on the Continent as 
well as at home; and several of them are written with 
a force and beauty that might well entitle them to 
a higher place than tiie pages of a periodical nublica- 
tion. There is no general account of the great facts 
and principles of astrunoiny, so clear, and compre¬ 
hensive, and exact, nor half so beautiful and majes¬ 
tic in the writing, as his account of La Place’s Me- 
camque Celeste, in the eleventh volume of the publi¬ 
cation just mentioned. 

In this brief sketch of the events of Mr Playfair's 


life, we have purposely omitted any general ac¬ 
count eitlier of his personal character, or of the 
distinguishing features of his intellectual powers and 
habits; thinking it better to give those by them¬ 
selves, in the words in which they were recorded, 
to the satisfaction,' we believe, of most of those 
who knew hun intimately, in a periodical Journal 
which appeared a short time after his death. 1110 
portrait there given has been pronounced by one of the 
earliest and most illustrioua of his surviving^friends, " a 
faithful and perfect resemblance :”f and has accord¬ 
ingly been allowed a place in the prefatory Memoir 
which his nephew has prefixed to the recent Collec¬ 
tion of his WorlA. 
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"It bos struck many people, we believe, as very 
extraordinary, that so eminent a person os Mr Playv- 
fair should have been allowed to sink into his grave 
in the midst of us, without calling forth almost so 
much as an attempt to commemorate his merit, even 
in a common newspaper; and that the death of a 
man so celebrated and so beloved, and, at the same 
time, so closely connected with many who could well 
appreciate and suitably describe his excellences, 
should be left to tlic brief and ordinary notice of the 
daily obituary. No event of the kind certainly ever 
excited more general sympathy ; and no individual, 
we are persuaded, will be longer or more affbetion- 
ately remembered by all the classes of his fellow-ci¬ 
tizens : and yet it is to these very circumstances that 
we must look for an explanation of the apparent ne¬ 
glect by which his memory has been followed, llis 
humbler admirers have been deterred from express¬ 
ing their sentiments by a natural feeling of unwil- 
lingness to encroach on the privilege of those whom 
a nearer approach to his person and talents rendercxl 
more worthy to speak of them,—while the learned 
and eloquent among his friends have trusted to each 
other for the performance of a task which they could 
'not but feel to be painiul iu itself, and not a little 
difficult to perform as it ought to be; or perhaps 
have resbrv^ for some more solemn occasion that 
tribute for mich the public impatience is already at 
its height. 

" Wo beg leave to assure our readers that it is 
merely from anxiety to do something to gratify this 
natural impatience that wc presume to enter at all 
upon a subject to which we are perfectly aware that 
wc are incapable of doing justice: For of Mr Play¬ 
fair’s scientific attainments,—of his proficiency in 
those studies to wiiich he was peculiarly devoted, »e 
arc but slenderly qualified to judge: But, we beiievi. 
we hazard nothing in saying that he was one of the 
most learned mathematicians of his age, and among 
the first, if not the very first, who introduced the 
beautiful discoveries of the later continental geome¬ 
ters to the knowledge of his countrymen; and gave 
their just value and true place, in the scheme oi’ Ku- 


* Besides the Dissehtation, Mr Playfair contributed to this Supplement the valuable biographical ac¬ 
count of iEriNus, and the still more valuable article on Physical Astronomy. 

f Letter from Mr Dugald Stewart to Dr Playfair, in the Appendix to the Biographical Aciount of P/o- 
fessor Playfair, prefixed to the Collection of his Works, published at Edinburgh in in 4> \ols. 8vo. 
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ropcan knowledge, to thuie important improvements 
by which the whole aspect of the abstract sciences 
has been renovated since tlie days of our illustrious 
Newton. If he did not signalize himself by any 
brilliant or original invention, he must, at least, be 
allowed to have been a most generous and intelligent 
judge of the achievements of others; as well.as the 
most eloquent expounder of that great and inagnifi- 
cent system of knowledge wliich has been gradually 
evolved by'the successive labour', of so m.tny gifted 
individuals. lie possessed, indeed, in the highest 
degree, all the characteristics h4ith of a line and a 
powerful understanding,—it once penetrating and 
vigilant,—but more distinguished,'pcrliaps, lor the 
caution and sureness of its nurcl), than for the bril¬ 
liancy or rapidity of its moveuieiit'i,—and guided and 
adorned ihrougli all its progress by the >iiost genuine 
enthusiasm for all that is grand, and the justest taste 
fur all tliat is beautiful in the Truth or the lutelleC'- 
tual Energy with winch lie was habitually conver¬ 
sant. 


To what account these rare qualities might have 
been turned, and what more brilliant or lasting fruits 
they might have produced, if Ids whole life had 
been dedicated to the solitary cultivation of science, 
it is not for us to conjecture ; but it cannot be 
doubted that they added incalculably to liis emi¬ 
nence and utility as a Teacher; botli by enabling 
him to direct his pupils to the most simple and lu¬ 
minous methods of inquiry, and toiinbuc their minds, 
from the very commencement of the study, with that 
fmc rclisli for the truths it disclosed, and that high 
sense of the majesty with wliicli they were invested, 
that predominated in his own bosom. Wliilc he left 
nothing unexplained or unreduced to its proper place 
ill the system, he took care that they should never 
he perplexed by petty difhcullies, or bewildered in 
useless details, and formed lheri\ betimes to that 
clear, masculine, and direct method of investigation, 
bv which, witli the Ica'-t labour, the greatest advan¬ 
ces might be accomplished. 

“ Mr Playfair, however, was not nicr^ a teacher; 
and has fortunately lelt behind him* variety of 
works, from wliich other generations may be cn- 
nblcd to Judge of some of those qualifications which 
so powerfully recommended and endeared him.to his 
contemporaries. It is, perhaps, to be regretted that 
so much of Ills lime, and so large a proportion of his 
publications, should have been devoted to the sub¬ 
jects of the Indian Astronomy, and the Iluttonian 
Theory of the Earth. For though nothing can be 
more beautiful or instructive than his speculations on 
those curious topic.s, it cannot be dissembled that 
their results are less conclusive and satisfactory than 
might have been dc.sired, and that his doctrines, from 
the very nature of the subjects,, are more questiun- 
able than we believe they eniild possibly have been 
on any other topic in the whole circle of the sciences. 
To tlic first, indeed, he came under the great disad¬ 
vantage of being unacquainted with the Eastern 
tongues, and without the means of judging of the 
authenticity of the documents which he was obliged 
to ossutaic as the clement.s of his reasonings; and as 
to the other, though ho coded, we believe, with be¬ 
ing a very able and skilful mineralogist, we think it 
is now generally admitted that that science docs not 


yet nlTord sufficient materials for any positive con¬ 
clusion ; and that all attempts to establish a Theory 
of the Eartis must, fur many years to come, be re¬ 
garded as premature, Tliough it is impossible, there¬ 
fore, to think too highly of the ingenuity, the vigour, 
and the eloquence of those publieation.s, we arc of 
opinion that a jiister csliiiiatc of Mr Playfair’s talent, 
and a truer picture of his genius and understanding, 
is to be found in his other writings ;—in the pnptrs, 
both biographical and scientific, with which he has 
enriched the Transaclioiis of oUr Royal Society ;— 
his account of Laplace, and other articles which Itc 
is understood to have contributed to the Edinlmrjrh 
Itexnviv ,—the Oul/iiics of his I.eclum on Nutmai' 
PhUoi,oi>h}f, —and, above all, his Iniroducloiy Dis¬ 
course to the Supplemeitf lo t/ic Eiic^clopu‘dia lirilaii- 
tiica, with the final correction of which he was occu¬ 
pied up to the last moments that the progress of his 
disease allowed him to dedicate to any iutelicctuul 
exertion. 

“ With reference to these works, wo do not think 
we arc influenced by any national, or other partia- 
lit}’, when W’e say that he was certainly one of the 
best writers of his age; and even that we do not now 
recollect any one of his contemporaries who was so 
great a master of composition. There is a certain 
iiiollowncss and richness about his style, which adorns 
without disguising the weight and iiervoii-nc'-s, which 
is it.s other great characteristic,—a sedate graceful¬ 
ness and manly simplicity in the more IcvlI passages, 
—and a mild majesty and ronsidiiatc enthusiasm 
where he rises nhcivc them, of whicli vre scarcely 
know where to find any other example. 'J'liere is 
great equability, too, and sustained force in every 
part of his writings. He never exhausts hitii^^elf in 
Hashes and epigrams, nor languishes into tiiiiunc-s 
or insipidity ; at first sight you would say that plain¬ 
ness and good sense were the predominating quali¬ 
ties; but by and bye, this simplicity is enrielied with 
the delicate and vivid colours of a fine imagination,— 
the free and forcible touches of a most puwirful in¬ 
tellect,—and the liglits and shades of nii unerring 
and litirnioni/.ing ta.stc. In comparing it with the 
styles of Ins mos* celebratf d contcmporai ies, wc would 
say that it was more purely and peculiarly a i^illlcu 
style,—and, therefore, rejected those ornamentn that 
more jiruperly belong to oratory. It had no impetu¬ 
osity, liiiriy^ or velicrnence,—no bursts or smldtn 
turns or nliruptinn.s like that of Rurke; and though 
eminently smooth and melodious, it was nut modu¬ 
lated to^aii uniform system of solemn declamation 
like that of .lohnson, nor spread out in the richer 
and more voluminous cloeutiuii of Stewart; nor still 
less broken into that patch-workof scholusiic pcdan- 
Iryaiid conversational smartness which has found its 
ailnurers in Gibbon. It is a style, in short, of great 
freedom, force, and beauty; but the deliberate style 
of a man of thought and of learning, and neither 
that of a wit throwing out his extempnres with an af¬ 
fectation of careless grace,—nor of a rhetorician 
thinking more of his manner than hU matter, and de¬ 
termined to be admired for his expression, whatever 
may be the fate of liis sentiments. 

“ His habits of composition, as we have under¬ 
stood, were not perhaps exactly what might liavc been 
expected from their i esiilts. He wrote rather slowly, 
12 
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ntyfair. -Mind his first skctciies were often very slight and 
imperfect,—like the rude chalking for n masterly 
picture. His cAcf effort and greatest pleasure was 
in their rcvisal and correction; and there were no 
limits to the improvement which resulted from this 
application. It was not the style merely, or indeed 
chiefly, that gained by it: The whole reasoning, 
and sentiment, and illustration, was enlarged and 
new modelled in the course of it, and a naked out¬ 
line became gradually informed with life, colour, and 
expression. It was not at all like the common fi¬ 
nishing and polishing to which careful authors g^'- 
ncrally subject the first draughts of their eoraposi- 
tions—nor even like the fastidious and tchtativcalter¬ 
ations with which some more anxious writers assay 
their choicer passages. It was ■» fact, the great 
filling in of the picture—the working up of the fi¬ 
gured isej), on the naked and meagre ivotf that had 
been stretched to receive it; and the singular thing 
in his case was, not only that he loft this most mate¬ 
rial part of his work to be performed after the whole 
outline iiad been finished, but that he could prorced 
w'ith it to an indefinite extent, and enricli and im¬ 
prove as long as lie thought fit, without any risk cither 
of destroying the proportions of that outline, or in- 
juringthc liurraony and unity ofthedesign. Ho was 
peifectly aware, too, of the possession of this extraor¬ 
dinary power, and it was partly, ive presume, in conse- 
(]uencu of this consciousness that he was not only at all 
limes roidy to go on with any work in which he was 
engaged, without waiting for favourable moments or 
hours of gre.ilcr alacrity, hut that he never felt any 
oftlio.se doubts and misgivings as to liis being able to 
gel creditably tbrougli with his undertaking, to wliich 
tve believe most authors are’occiisionally liable. As 
lie never wrote upuir any subject of vvliieh lie was 
not perfectly master, he was secure against all blun- 
dei's in the substance of what be had to say; and 
felt quite assured, that if he was only allowed time 
enough, he should finally come to say it in the very 
best nay of which lie was capable. lie had no 
anxiety, therefore, either in undertaking or proceed¬ 
ing with his t.'iAs; and intermitted and resumed 
them at hi.s convenience, with the comfortable cer¬ 
tainty, that ail the time lie l>c.stow’ed on them was 
turned to good account, and that what was left im¬ 
pel feet at one sitting might be finished with equal 
ease nntl advantage at another, lieing thus per¬ 
fectly sure botli of his end and his means, he expe¬ 
rienced, in the course of his compositions, none of 
that little fever of the spirits witlx which that opera¬ 
tion is so apt to be accompanied. He had no ca¬ 
pricious visitings of fancy which it was necessary to 
fix on the spot or to lose for ever,—no casual inspi. 
ration to invoke and to wait for,—np transitory and 
evanescent lights to catch before they faded. All that 
was in his mind was subject to his control, and ame¬ 
nable to his call, though it might not obey at the 
moment; and while Ins taste was so sure, that he 
was in no danger of overworking any thing that he 
had designed, all his thoughts and sentiments had 
that unity and congruity, that they fell almost spon¬ 
taneously into harmony and order; and the last add¬ 
ed, incorporated, and ifcsimilated with the first, as if 
they had sprung simultaneously from the same happy 
conception. 
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“ But we need dwell no longer on qualities that I’layWt. 
may be gathered hereafter from the works he has ‘ 
left behind liim. They who lived with him mourn 
the most for those which will be traced in no such 
memorial; and prixo far above those talents which 
gained him his iiigh name in philosophy, that per¬ 
sonal clmractcf which endeared him to Ids friends, 
and shed a grace and a dignity over all the society in 
which he moved. The same admirable taste which 
is conspicuous in his writings, or rather the higher 
principles from which that taste was but an emana¬ 
tion, spread a similar charm over his whole life and 
conversation ; and gave to the most learned Plilioso- 
plicr of his day the manners and deportment of the 
most perfect Gentleman. Nor was this in him the 
result merely of good sense and good temper, assist- 
(d by an early familiarity with good company, and a 
consequent knowledge of his own place and that of 
all around him. His good breeding was of a higher 
descent; and Ids powers of pleasing rested on some¬ 
thing better than mere companionable qualities. 

With the greatest kindness and generosity of na¬ 
ture, he united the most manly firmness, and the 
highest principles of honour,—and the most cheer¬ 
ful and social dispositions, with the gentlest and 
steadiest affections. Towards women he had alwajs 
the most chivalrons feelings of regard and attention, 
and was, beyond almost all men, acceptable and 
agreeable in their society,—though without theleatit 
levity or pretension unberoming bis age or condi¬ 
tion : And such, indeed, was the fascination of the 
perfect simplicity and mildness of his manners, that 
the same tone and deportment seemed equally ap¬ 
propriate in all societies, and enabled him to dcKglit 
the young and the gay with the same sort of con¬ 
versation whicii instructed the learned and the grave. 

There never, indeed, was a man of learning and ta¬ 
lent who appeared in society so perfectly free from 
all sorts of pretension nr notion of his own import¬ 
ance, or so little solicitous to distinguish himself, 
or so sincerely willing to give place to every one . 
else. I'iven upon subjects which he had thorough¬ 
ly studied, he was never in the least impatient to 
speak, ami spoke at all times without any tone of 
authority; while, so far from wishing to set off what 
he had to say by any brilliancy or emphasis of ex¬ 
pression, it seemed generally as if he had studied to 
disguise the weight and originality of his thoughts 
under the plainest form of speech and the most quiet 
and indifferent manner: so that the profoundcst re¬ 
marks and subtlest observations were often droppi<d, 
not only without any solicitude that their value 
should be observed, but without any apparent con¬ 
sciousness that they possessed any. Though the 
roost social of liuman beings, and the most disposed 
to encourage and ityropathise with the gaiety and 
joviality of others, his own spirits were in general 
rather cheerful than gay, or at least nerer rose to 
any turbulence or tumult of mcrrimeiV ; and w hilc 
he would listen with the kindest indsigence to the 
more extravagant sallies of his youitset friend-, and 
prompt them by the heartiest appobation, his own 
satisiaction might generally be tstced in a slow and 
temperate smile, gradually mai^ling over bis bene¬ 
volent and intelligent featurr>» and lighting up the 
countenance of the Sage wth the expression of the 
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Mayfair niildcst and most genuine philanthropy. It was 
I'olirScas. indeed, considering the measure of his 

intellect, and the rigid and iindcviating pro¬ 
priety of his own eoiidurt, how tolcruiit he was of 
the defeats and errors of other men. lie was too 
indulgent, in truth, and favourable to his friends; 
—.and made a kind and liberal allowance for the 
faults of all mankind,—except only faults of base¬ 
ness or of cruelty,—against which he never failed 
to manifest the most open scorn and detestation. 
Independent, in short, of his high attainments, Mr 
Playfair was one of the most amiable and estimable 
of men,—delightful in his manners,—inflexible in 
his principles, and generous in his aftection.s, he had 
all that could charm in society or attn''h in private; 
.and while his friends enjoyed the free and unstudied 
coiivcrsutiun of an easy and intelligent associate, 
tlicy had at all times the proud and inward .as¬ 
surance that he was a being upon whose perfect 
honour and generosity they might rely with tlie 
most imfilicit confidence, in life and in death,—and 
of whom it was equally impossible, that, under any 
circumstances, he should ever perform a mean, a 
selfish, or a questionable action, as that his body 
should cease to gravitate or his soul to live! 

“ If wo do not greatly deceive ourselves, there is 
notliing here of exaggeration or partial feeling,— 
and nothing with which an indifferent and honest 
chronicler would not concur. Nor is it altogether 
idle to have* dwelt so long on tho personal character 
of this distinguished individual: I'or we ara our¬ 
selves persuaded, that this personal character has 
done almo.st as much for the cause of science and phi¬ 
losophy among us as the great talents and attain¬ 
ments with which it was combined,—and has contri¬ 
buted in n very eminent degree to give to the better 
society of thus our city that tone of intelligence and 
liberality by which it is so honourably distinguished. 

It is not a little advantageous to philosophy that it 
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is in fashion,—and it is still more advantageous, per- Playtsir 
haps, to the society which is led to confer on it this „ . ^. 
apparently trivial distinction. It Is a great thing for ** ^ 
the country at large,—for its happiness, its prospe- ' 
rity, and its renown,—that the upper and influen¬ 
cing part of its population should be made familiar, 
even in its untasked and social hours, with sound and 
liberal information, and be taught to know and re¬ 
spect those who have distingui.'.hcd themselves fur 
great intellectual attainmenis.. Nor is it, after all, a 
slight or despicable reward for a man of genius to bo 
received with honour in the highest and most ele¬ 
gant society around him, and to receive in his living 
person that homage and ap|d<tuse which is too often 
reserved fur his memory. Now, those desirable ends 
can never be cfiectually accomplished, unlc.^s the 
manners of our leading philosophers are agreeable, 
and their personal habits and dispositions engaging 
and amiable. From the time of Hume and llobcrt- 
sun, wc have been fortunate in Kdinburgh in pos¬ 
sessing a succession of distinguished men, who have 
kejit up this salutary connection between the learned 
and the fashionable world ; but there never, perhaps, 
was any one who contributed so powerfully to con¬ 
firm and extend it, and that in times when it was 
peculiarly difficult, u.s the lamented individual of 
whom wc are now speaking; and they who h.avc 
had the most opportunity to observe how superior 
the society of Edinburgh is to that of must utlier 
places of the same size, and how much of tliat su¬ 
periority is owing to the cordial ccinbinatiun of the 
two aristocracies, of Rank and of Letters,—of both ot 
which it happens to he the chief [irovincial seat,— 
will be best able to judge of the importance of the 
service he has thus rendered to its inhabitants, and 
tlirough them, and by their example, to all the rest 
of the country.” (g. (..) 

POLARISATION OF LIGHT. See Rlfuac- 

TION, OOUBLB. 


POLAR SEAB. 


T. HE r.apid jirogrcss which has het'ii made within 
the last half century in physical science and geogra¬ 
phy, has thrown a deeper interest on whatever con¬ 
cerns the Polar Regions, ih.an belongs to the mere 
eoiumcrcial speciilntioii in which originated tlie 
earliest attempts for discovering a passage through 
tlie North Polar Ocean to India and China. It is 
not here intended, however, to enter into any de¬ 
tail concemiiig the new objects of natural history, 
the atmospherical phenomena of teifiperature, elec¬ 
tricity, and magnetism, and various other points of 
seieiitilie research, which the late exfietlitions have 
been the ii^ans of collecting and communicating; 
Imt to exhibr a sketch of the v.arious attempts which 
have been maoi; to explore those regions of darkness, 
siip]M>sed lot only to be uniiihaliitable, hut un¬ 
approachable ; aid to t’kc a very concise view of 
the progressive disr-overv and geographical infbrma. 
tion which have resUted from tliuse attciiqits. 


Nobtii Polar Sea. 

We are now able to draw', with nearly geographical Bnundan.* 
accuracy, tlie huiindiiries of the Nortli Polar Sea.-md hxtrnt 
A very large ])ortion of tlie northern shores of 
rope, Asia, aiul America, which eircumscrihe it, have 
been visited; and the position of mo.st of their b.ays, 
headlands, and rivers, geographically .aseertuinecL 
By' casting our eye over the North Polar Chart, it 
will Im' seen that the "Polar .Sea of that hemisphere is 
an immense eipcular Iiasin, which con]niiinic.itcs with 
the tw'o great Oceans of the world, the Atlantic am! 
the Pacific, by two channels, the one sejiarating 
America from Europe, the other America IVom A.sia. 

It will be seen, that few points of the coasts of Eu¬ 
rope and Asia, which tKCupy a full half of tlic cir¬ 
cumscribing circle, extend innch beyond the 70 th 
parallel <if latitude; and all these points have been 
passed by water, though at^different times and by 
dilTcrent iiersons, with the single exception of the 
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Tolitt Seas. Cape Cevero Vostocknoi, which, on the charta, is ate. For mime time that on the west is <<aid to have F®*®' ****** 
made to extend po the latitude 75^®- The northern so well succeeded as to number one hundred vil- 
roast of America, with Old Greenland, and the two la^jes, divided into four parishes; but that, having 
channels above mentioned, complete the circle; Ame- engaged in hostilities with the natives, whom they 
rica extending about 80“ of longitude, or just two- named Skree/inoi (tile same people as the present 
ninths of the whole circle; and of this portion three Eskiniaux), the. latter cnmi>eUcd tliem to abaiulon 
several points have been ascertained: Icy Cape by their settlements. 'I’he eastern colony is supposed 
Captain Cook; the mouth of Mackenzie River by him to have »har(>d a more dejilorable fate ; a stream of 
whose name it Itears ; and of the Copper Mine River ice having fixed itself to the eo.ist, about tlie jear 
incorrectly by Ileaijie; and from these positiona it 140(), and rendered the whole of it, from that lime 
may be concluded, that the avenige of the latitude of to this, utterly inaceessible. I'he existence, how - 
tliis coast is nlmut the same as, or rather lower than, ever, of any such colony, h.is of late years been e.illed 


that of F.urope and Asia. The extent, therefore, of the 
North Polar Sea may be considered almiit a400 g«-o- 
gra]>hieal miles in diameter, or 7300 incircumference. 
Islsnaj of I'he interior or central parts of this sea are very 
OiisVd. little known. Several islands arc scattered over its 
southern extremities, the largest of which is Old 
Greenland, whose iiortliern limit has not yet been 
p.t.ssed ; the others are, Spitzbergen, Nova Zembla, 
the islands of Li.akhov, or, as some have lH*en pleased 
to call them. New' Siberia; the North GeorgLin 
isliinds of Parry, and those which form the western 
l.iiid of Raflin’s IJny. Besides these, there are a num¬ 
ber of sm.ill alluvial islands formed at the mouths 
of tin- sev(>ral rivers of tlie two continents; but 
whether any, or what number of islands may exist 
nearer to the Pole, we must of course remain igno¬ 
rant till the Polar Sea has been further explored, 
otijcct of For that little which is known of this sea, we 
l.iirly Vof. are iiulebted to that spirit of discovery which show- 
Vmr itself immediately after a pti-ssugc to the Indies 

*' had been effected round tlie Cape of Good Hope; 
not so much, it is true, fur the sake of geographical 
discovery, as that of .shortening the {lassage by sea 
to the casb'rii parts of the world. It wa.s obvious 
that, if a ship could proceed from the Atlantic to 
the Pacific, on a great circle of the sphere, or nearly 
so, the disUnce, comjiarcd with the circuitous pass¬ 
age round .Southern Africa or Southern America, 
would be prodigiously shortened. The vojage of 
Columlnih liiul that object; buf it was soon dis¬ 
covered, that, from the Straits of Alagcllaii to the Gulf 
of .St Lawrence, there w.is one uninterrupted conti¬ 
nuity of land. Of the northern regions, tlie informa¬ 
tion has been scanty and discour.aging for such an 
enterprise. One of the .Scandinavian pirates had in¬ 
deed been driven by stress of weather, so early as 
tlie middle of the ninth century, upon an island to 
tlic north-west, to which, from its appearance, ho 
iiuUml, gave the name of Siiow'land, which was afterwards 
(.rcL-nland, changed to that of IceLsiid by the leader of tlie Nor- 
wegian colonists who took refuge on that inhospitable 
spot; but it was not till more than a century after 
this that Erie Rauda discovered tlie southern part of 
Old Greenland; and there are grounds for believ¬ 
ing that, in the year 1001, some of these colonists 
discovered Newtbundland and the coast of Labra¬ 
dor. 

1 he ijrein- "I he colony of Iceland continued to flourish in 
nnd L (J(>- s]iitc of tlic storms and tempests, the chilling tem- 
iici. peroture, the earthquakes aim volcanoes, which sliook 
to its centre this Vllima Thule of the inhabitable 
world; but the Greenland colonies were less fortun- 


III question; and it i.s now supposed that all the 
Daiiinh and Norwegian settlements were euiifiiud hi 
the western side of Cape Farewell. 

The voyages and iidi entnres of tin* two brothers Thr \o\- 
Nicolo and Antonio Zeno in 1 .'180, though tlie^ added •' 
but little to the knowledge of northern geography, 
are extremely curious, and throw cuiisideralile light 
on the state of Greeiilund, Labrador, and the l''er<H 
Islands (Friesland), at that early jieriod. It iiiay Ix' 
doubted, however, if any of the voyages hillicrto 
made were inulertaken for purposes ol‘ discover! 
and the benefit of navigation. The PortiigiiC'CliavcOftln 
unquestionably the merit of being the first to send 
out expeditions with these views; ami it Is to their 
sifceessful discovery of a passage round the Cajie of 
Good Hope, that we owe the bold enterpri.se of 
Christopher Colon, better known as ( olunibiis, to 
find out a pas.sagi' to the Indies by stceruig directly 
to the west. 

It was not till the year 14})<) that England cngagciWM .John tn- 
iii nautical discoveries, lu that 3 ear, Henry VII. 
cneonraged .lohn Caboti, a citizen of X’cnice, to 
make discoveries, by granting him a patent to se.ircli 
for unknown lands, and to conquer and settle tliem 
' His son Sebastian, either alone or in eoiiipan 3 witli 
his father, discovered Newfoundl.uid, to which was 
given the name of Vrima I'u/a, “the first seen.’ 

We say discovered ; for although the testimonies are 
ill favour of the Scandinav iaiis having settled colonies 
on this island, no vestige then lemaiiiwl or lia- since 
lioen found ofaii 3 ' such colonies. 'I’hc object of the 
voyage was, as stated by himself, that, “ niidcrsUiml- 
ing, by reason of the sphere, that if I slioiild sail In 
way of north-west, I siioiild b 3 ' a shorter tract come 
into India, I thereupon caused the king to he adver¬ 
tised ofiiiy devise, who immediately coiiiiiiaiided two 
caravets to Ik* furnisliedw ithall things appertaining to 
the voyage.” He states in bis report that lie reached 
the 56tli degree, but finding no ojiening in the eo<i .t, 
lie de.spaired of a iiassage, and returned. 

Acclaim, however, has been set up for the ilis-ot da (<it 
covery of Term dr liatalhaos (the Land of Cod-iinaJi- 
fish), afterwards callid New fomulland, 113 ' .Tohn \'az 
Costa Cortereal, a Portuguese gentleman belonging 
to the liotiseliold of the Infiinta i)on Fernando, wiio 
is said to have touched at tliat island in the 3 ear 
1 Ifis or 1164, ill an attempt to find a route to Iiidi.i 
and tlie Spice Isltuids 1 ) 3 ' .sailing westward roiiiul the 
northern extreiiiit 3 ' of America. 'I’liis claim rests on 
the t^timony of Cordeira, and on a patent eoiiimis- 
aion.^onting to Cortereal the Captaincy of Tereeir.i, 
in ]4b'4„as a reward foe his iiiiportant disco veiy. '1 Ik 
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POLAR SEAS. 


Seas. Portuguese certainly not only fished on the Imnks, 
^**v*'*^but formed esUihlishincnts on tlic island of New'- 
foundland towards the eiid of the fifleenth century. 

In the summer of 1 .'>00, two ships Miiled from Lis- 
l)on, under tlie coumiund of Gaspar Curtercnl, on 
northern tiiscovery. According to Ramu.sio, they 
arrived at a region of extrciiu- cold ; and in the 
, l.ititudc of (iO* north, discovt-red n river filled with 

ice, to ■which thej'- gave the ii.mie of Hio Nevado, 
Unit is. Snow I{i\er. 'I his land Wiis Lahrador, 
which on an old chart is named (’orterealis. In re¬ 
turning, he discinered the Gulf of St L.awrcnce. 
Gaspar Cortcreul w as t.o satisfied of the i xistcncc of 

K rorth-west jMissnge to India, that he again lell 
ibon, ill M.iy l.^OI, with two vessels, but his own 
was separated on the coast of ’fern A'erde, and ne¬ 
ver more he.ird of. A si-eoinl brotJier went out the 
following jear, but his ship w.as also supposed to be 
lost and all hands jierished. A third expedition 
wa.s .SI nt out in search of the unfortunate navigator.s, 
but no tiilings could be obtained of their fate. 
oiAuliorton 'J'he French arc the only maritiinc people who 
OrtiiT. Jia\e seen, with a])parent indiirereiiqc, tlie exertions 
' made by other nations for the disem < ry of a p.assage 

to India, either by the north-east or the north-west. 
Aubertoii Cartier’s tciyagcs to Newfoundland and 
tlie Gulf of .St I.awrence, between IjO.S and 
can harillj be considered ns \oyages of discovery; 
and the subsicjnent \oy.iges of Koberi.al and of the 
Marquis di la Hoi he had no other ohjeet than the 
«hseo\cr^ of gold, or of a desirable spot to esta¬ 
blish a eolony on the coast of .\nuriia. 

Ill the year 1.V2I', the ji-.iloiisy of the >Spaniard.s 
would sceiii to hu\e t.akcn the al.>rm at the attempts 
which were making by other n.'itions to dilscotera 
shorter way to China and the lialie.s by the north; 
for it njipears, that a skilful ii:n igator, who had been 
whh Magcihaiies, of the iiaiiij of Kstevaii Gome/, 
.s,iiled in that year from Corunna, with the view of 
discosering a northern passage from tlic Atlantic to 
the Mohieeas. G.isp.ir, the only author who has 
reeordeil this soy age, enters into no details, Init it is 
supposed he reached no f.irther than the co.ist of 
Labrador, fijom whence lie brought away some of 
the natiies On his return, he was asked by a 
friend what success lie had nut witli^ The answer 
was nclmm (skives), wliieh the inquirer mistook 
for tlmw (<lo\< s;, and spread the rejiort of his hav¬ 
ing made, as I’uuh.is calls it, a " spicy discovi-ry.” 

It is evident, how I\er, that his voyage was a eom- 
phte failure, of which, as the Miluminous compiler 
just iiHiitioned obsertes, “ little is left ns but a 
jest." 

Ilf Uic Spn- The .alarm of tlie Spaniards sprejid to the Pacific ; 

nuulson and Corte/, the lonqiieror and Viceroy of Mexico, 
cm rc'irising intelligence of the.voy.ages of the Cor- 
tcrcali. fitted out three ships, under the orders of 
Fr.iiiciseo Ulloa, to look for the supposed .Strait of 
Ani.ni, through which they were to pass. In LltS, 
the Viceroy >Iendo/ii sent one exjicdition by land 
.ind another by sea from Mexico lo the northward. 
No discoveries were made by any of these toyages. 
Two years after this, the Court of .‘•pain cVered 
another expeflition along the western eojst of Ame¬ 
rica, the conduct of whhh was entrusted to Juan 
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Rodriques dc Cabrillo, a Portuguese in the service Sea*, 
of Spain, lie reached the latitude of 44° N. tuid 
gave the name of Cape Mendocino to the land, 
about the latitude 42° N., in compliment of tlie 
viceroy. 

England, in the mean time, w.as not inactive. At First hos¬ 
tile suggestion of Mr Robert Thorne of Bristol, 

Ring Henry VIII. caused to be sent fortli "two 
faire ships, with divers cunning men, to seek strange 
regiont,," which left tlie Thames in ir>27. All that 
Ilakliiyt could discover of these ships and the 
cunning men,was, that the name of one of tlicm 
was Doininus Vobiseum, and that a canon of St 
Paul’s of London, a great inathomatician and wealthy 
m;m, went on the expedition. One of tliese ships 
was cast away in tiib great opening between the 
north pinks of Newfoundland and Meta Incognita, 
sujiposed to be Greenland. 

Ill tlie year l.'iJfi, two ships, the Trinitic and theSccoml Krg- 
Minion, were set forth by Master Ilore of London,Ink' 

“ a man of goodly stature and of great roiiragc, and 
given to the studic of cosniographie." .‘six score 
jiersons, we are told, embarked on this exjicdition, 
whereoi thirty were gentlemeii. They reaelud no 
higher than NewToundland ; but there is a curious 
neeoiiiit of their proceedings by Ilakliiyt, whieh he 
proeured from Mr Oliier Dawbeiiy, inerelmiit of 
I.oiidoii, who was one of the .idvcnturers on boanl 
the Million. 

On the return of .Selm'^tian C.abot to J-lnglaiul, Ik* \'oj of 
was constituted Grand I’llnl, and “ Governor of tlie's'i’•• ub'i 
M ysterieand Cuni|)iiine of the Merehaiils Advtiitur- 
ers for the Discov rrie of Regions, Doiniiiioiis, I ..laiiils, ’ 

.md Places iinkiiown.'’ At his suggestion, a voy- 
agc‘ w'lis undertaken, in the year Li.>3, for the dis- 
coiery of a uml/i-rail passage to Catliaia, consistmg 
of three vessels, whose crews, iiiehuling eleven nur- 
eh.ants, giiioiiiitLd to 113 persons. N'limeroiis ean- 
did.ites stood forw.ird for the command ol’ this ex¬ 
pedition ; hut .Sir Hugh W illoughhy' was ajijiuintecl 
Cajitaiii-fJeiiera! of the fleet, “ both by re.ison of his 
goodly pirson.ige*(for he was of tall stature), as al¬ 
so for his singular skill in the services of w.si're’’ 

The fiite of this (xjiedilioii was most dis,istroiis. 

,Sir lliigli Willoughby, with his brave assoei.ites, as 
Well as the crew of the second shiji, to the iminher 
of seventy persons, miserably jierished, fioin cold 
and hunger, on the coast of I.ajilaiid, at the mouth 
ol’a river e.alUd Ar/ina, not far from the liarhour of 
Kegor. The third shiji, under Master Richard 
C'Jianrelor, had ji.artcd eiiinpaiiy, and by jintting in¬ 
to Wardhuys, ill Norway, eseajied the f’ati* of his 
companions; and in the following year, discovered 
the jiort of Archangel, and ojiciied the first inter¬ 
course with Russia. 

In the years 1!>55 and 1556, two ships were -sent or Stephen 
out to Archangel, to carr^r Coiumissioiiers to the burmii.;li. 
Court of Moscow, and having landed them to pro¬ 
secute discoveries, and " to use all wayes and mcanes 
possible to learne howe men may posse from Russia, 
ciUier by land or sea, to Cathaia.” Stephen Ihir- 
rough, in the Scrchtlirift, proceeded easterly as fiir 
ns the island of Wnygatz, where he was stopped by 
the constant north-east and northerly winds, thick 
weather, and abundance of ice. The neighbouring 
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Potet Sen. country was inhabited by Samoedt, who 
‘ houses, but tents made of deers' skins. ■ 

The rapid progress made from this time by land 
through Russia to Persia and India, revived the ar¬ 
dour for discovery by sea, and the pens of the most 
learned and ingenious men in the nation were em¬ 
ployed to prove the existence, the practicability, and 
the great advantages whicli would result from the dia*- 
covery of a ndrth-west passage. A mong others, Mar¬ 
tin Frobislrer hadlaboured tor lifted years, but with* 
out the means m wetting forth an expedition, till at 
last, in the year 1576, by the assistance of Dudley 
Ear] of Warwick, and adew friends, he was enabled 
bo fit ont two small barks, the Gabriel of 35, and the 
Michael of 30 tons, and a small pinnace of 10 toua. 
On tlic 11th July, this little squadron came, in sight 
of Friesland, “ rising like pinnacles of steeples, and 
all covered with snow." 'This Priesland, being in 
(}l° latitude, was probably tbe soutlierii part of Old 
Greenland. He entered a strait, which now bears 
his name, in latitude 6s° 8' N., and had communi¬ 
cation with the Eskimaux, whom he describes as 
“ like to Tartars, with long black hair, broad faevj*, 
and flutte noses." He brought home one of these 
“ strange infideles, whose like was never scene, read, 
nor heard of beforeand Frobisher had the sati.s. 
faction to find himself " highly commended of all 
men for his greate and notable attempt, but spe- 
<'eally famous for the great hope he brought of the 
passjige to fJiithnia." * . 

Some of the crow having broiiglit home a stone 
which “ glistend witli a bright inanpiesset of gold,” 
Queen F''lizabeth now gave countenance to a secoiul 
attempt, and added to the expedition " one tall ship 
of hir Majesties, named tile Ayde." In this wiyngc 
tlioy proceeded to Mount on Resolution 

Islanilj in latitude (>.‘5^’ ^4., from whence they sailed 
on their return home'on the 22d August, having 
lost only one man by sickness, and another who fell 
overboard. 

Thimgh Frobisher brought home neither gold nor 
silver, but sometliing which liatl the uppeurance of 
both, the Queen and her Court pleased in “ finding 
that the matter of the gold ore had appearance, and 
miulu shew of great riches and profit, and the hope of 
tlie passage to Cathaia by this last voyage greatly in¬ 
creased," determined to establish a colony on Meta In* 
cognita; for which purpose fifteen ships were prepar- 
eil, carrying 100 persons to form the settlement; with 
whom three of the ships were to remain, and theotlier 
twelve ,to bring back cargoes of gold ore. The fleet 
sailed on the .31st May l.'iTS; part of it enteivd 
Frobisher’s Strait, and part were driven towards the 
coast of Greenland. On the 30th August, the ships 
h.iving re-assembled off Hatton’s Headland, on 
solution Island, and all hands dishciirtened by the 
cold and tempestuous weaUier, they, resolved to 
make sail for England, where they oil arrived at 
different i>nrts about the beginning of October, witti 
the loss, by deaths, of about forty persons. 

The progress made by land to tiie eastward in- 
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duced the Russia Company to fit out two Bhips,'Un- ***•• 
dcr the command of Pet mxl Jackman, to niidte an- 
otlier attem])t at a north-east passage, 'riiey left 
Harwich on the .30th May 1580, reached Wardhuys 
on the 23d June, and tlic coast of Nova Zcinblu tbe 
16th July; passed the Strait of Waygata, but were 
obliged to return on account of the ice. 

Sir Hiinijihry Gilbert and his brother obtained Of Sir iltun* 
from Queen Elizabeth, iu 1578, a patent formiakingPW ft*** 
western discoveries, l)y which they estab^hed a*’*'*’ • 
corporation under tbe name of “ The Colleagues of 
the Fellowship for the Discoverie of the North¬ 
west Passage," In I5H3, Sir Humphry .set out to 
take possession of Newfoundland, but the vcn'age 
was must disastrous, and on his return, his li^ 
bark foundered at sea, when he and all that were in 
her pcrislied. 

In 15^5, John Davi.s was sent out by the mer-of Jolm 
chants of London, for tlic discovery of the north- OivU. 
west passage. Two barks, the Sunshine and the 
Moonshine, one of 50,'tlic other of 35 tons, were fit¬ 
ted <mt for tills purpose. On the 6'tli of August, 

Davis had projiccdeil so high up the strait which 
now bears his n-aine as latitude 66® 40', and anchor-. 
ed in Exeter Bay, under “ a brave mount,’’ to which 

gave the name of “ Mount Raleigh, the cliffs 
thereof were as orient as gold." On the 8th Au- 
. gust, they returned to the southward, and arrived in 
Dartmouth the 30th -Sept ember. 

In 1586, Davis set sail a second time, and coasted iiuS«cunil 
tlie western shore of Greenland up to the latitude Voyage, 
bd'* 33', stood from thence across to the westward, 
made the land in 66° Iff', and turning to the south¬ 
ward, along thq coast Biicl numerous islands, anchor¬ 
ed in a bay on the coast of' Labrador, in latitude .56", 
and, sailing from thence, arriied in EngUuid in the 
month of October. 

A third voyage Ixmigdetenniiied on, Davis sailed n;, 
frotn D.irtmoutli on ^le Ibth May, m.-ide the land on Voyagu 
the west coast of Grrankmd in latitude 61® on tlic 
14th June, had advanced as iiigh us latitude 67® on 
the 24tli, and, on tlie ;J()th, was in latituile 72“ 12'- 
From hence he crossed to the westward in an open 
sea, but*being dri\en, us he supiioscd, by a current, 
found themselves, on the Ifftb, abreast of Mount 
Raleigh. After tilts, Davis advanced (>0 leagues up 
die sir.iit be had discovered on tbe former voyage, 
now exiled Cmiilierland Strait; passed through Liim- 
Icy’s Inlet, the same, it is siipiwScd, which Frobisher 
had discovered, mid known as Frobisher's Strait; 
and, standing to the south-east, discovered Cape 
Cliidlcy, and, returcing homewards, arrived in Eng¬ 
land by the middle of September. * 

Of the voyage of Maldonado in 1588, and of Jan- 
dc Fiica, 15ff2, it is not nccestitwy to say any thing, 
the latter being at but but problematical, and tlic 
formcr altogether s]furious. 

The next attempts we find in clu-onological order voyagts ot 
were tliree voyages for the discovery of a north-east Willi^ 
passage, undertaken by the Dutch, in whiili Wil-UaKnn. 
liam Barentz was cliief pilot. .The first of these was 


* An interesting account of tlic proceedings vf this able and intrepid navigator, by himself is contained 
in a very rare and curious little book called TAe Worlde's Hydrographical Descriplim, 1565. 
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Pol*t SiMF. act forth in 1t; proceeded easterly a« &r M Way- 
liutz, then aloiif' the western coast of Nova Zenibla 
as high as latitude 77” ~5', and returned to the 
'rexcl the Kith September. On the second voyage, 
tile follow iiig year, they did not reach Nova Zem- 
hla till the 17th August, wlien finding it impos¬ 
sible, on account of llie g«'at «[iiantity of ice, ami 
“ the weather being misty, inclaiicliolie, and siihwie,” 
they rc^rned to the westward, and arrived in the 
■ Maes on tlte 18lh Novcnilur. 

The third voyage of Ihirentr. is intensely interest¬ 
ing. The ships left the 'J’excl in May, and on the 
ffth June, after sailing among much icc, they disco- 
^wetl Bear (.since called Cherry) island. Procecd- 
li§ northerly, they discovered Spitxbergen, along 
tlic western eimst of winch they had advanced, on 
the l.Oth, ns high as 80" 11', oj)po.site the point since 
known as H.ikluyt's Headland. Keturniyg to the 
•southward, Barentz nia«lc for tlie coast of Nova 
Zenibla ; doubled the northern extremity ; and then 
foun<l himself compelled, by the pre.ssure of the 
ice and liad weather, to seek for refuge in a small 
Iwy, which they called lee Haven; and here they 
. passed " their cold, comfortlesse, daAe, and dread¬ 
ful winter," in about the 7htli jiarallcl of lati- 
tiule. The ship was wholly wrecked, and the sur- 


Hopewell, under the directions of John Knight In Poiu Sbm> 
latitude SB® 48', on the coast of Labrador, Knight 
witli his mate and four others, went on shore, and 
were supposed to he murdered by the natives, aa 
none of them were over afterwards heard of. The ' 
ship returned home. 

Henry Hudson made no fewer than four voyages The 
trf discovery. The first, in 1607, was along the “Kr* "Hten. 
eastern coast of Greenland, when he observed) in ^ 

78“ 56', a higher degree of latitude on that coast 
than has since been ascended. Tb^epnd, in 1608, 
was an attempt to the eastward, where, as in all 
preceding attempts, he was stopped at Waygat 
Strait. Of the tJiird little is known. Its northern 
limits appear to have been the North Cape on one 
side, and Newfoundland on the other. 

The fourth voyage was fatal to Hudson; but it 
opc'ned the way to the coast of America in a higher 
degree of latitude than it had yet been approached. 

He left the 'I'hamcs in the Discovery of 55 tons, on 
the 17th April 161O; and reached the Islr of 
Godsinercie, in the strait which bears hia name, on 
tlic (>th .Tuly; on the i^d August, he discovered 
land, which he named Cape Wolstenliulm; .ind near 
it, oil a cluster of islands. Cape Digges—and here 
ends Hudson’s narrative; for his crew liaving mu- 


viviiig part of the crew, fifteen in iiunibcr, left thia^ tiiiied, tiicy put Hudson, his son, and seven others. 


Of 


tlie tollowiiig year in two open boats ; ami 
after an exertion of forty days, in which they sui- 
frred tiie greatest fatigue, famine, and cold, and in 
wiiieh Bnreiit/ and two others died, they reaeli- 
e«l Kilduin in Lapland, a distance of l()()0 railc.s 
and more from the hay in which they had passed 
tile winter. 

The merchants of England sce-m to have lost all 
v\r}iiusiili. ^ northern passage to the East Indies, till 

tliey were oiiee more roused by a supposed pie>ce of 
information of C^aptain James “lat the 

puss:ige was in tile north-west of America, in lati¬ 
tude 62° 30'., Accordingly m 1602 the Musco¬ 
vy and Turkey Companies fitted out tw'o fly-boats, 
the D.'seuvery and Godspeed, the command of 
which was given to Captain George Weymouth. 
This voyage, however, was a complete failure. It 
is ilitiiciilt to make out precisely the utmost li¬ 
mit at which it arrived; it was not much beyond 
Itesolution Island in Hudson's Strait; hut, to use 
the w’ordsofa suhse(|uent sagacious navigator, Luke 
Fox, Davi.s and Weymouth lighted Hudson into 
his .Striiits,” 

ml In l60d, the King of Denmark sent out an expe¬ 
dition of discovery, in which two Englishmen, 
J.unes Hull imd .lohii Knight, were employed. The 
ships proceeded along the west const of Greenland, 
hut reached no higher than alxmt latitude 66® 55 '; 
gave the names of Christian’s Poord and Queen- 
Anne’s Cape; traded and quarrelled withtlie natives; 
left two malefactors among them, and returned to 
Elsineiir. 

This expedition was followed up hy two others in 
die two following years, neither of which w*as pro¬ 
ductive of any discoveries; the first h.iving advanced 
only to 66* 25’ on the coast of Greenland, and the 
latter not farther than Cape Farewell. 

In 1606, the merchants of London sent out the 
1 
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into an open boat, which was never heard of more. 

The ship rctiiriuxl to England, .and, wliat is most re¬ 
markable, the inliuuian and atrocious act docs not 
appear to have caused any sensation, nor was any 
inquiry instituted into the proceedings of the mu- 
tipeers. 

Two of them, in fact, Abacuk I’rickct imd Ro-of Thomas 
bert Bylot, were employed under Captain (after- Ba'am. 
wards Sir 'rhumas) BqUon, appointed, to prosecute 
the discovery of a north-west passage, in two ships, 
the Resolution and Discovery. Button followed the 
tract of Hudson, and succeeded in reaching the coast 
of America, where, he wintered in Nelson's River, 
in latitude 57° 10'.'The following year they stood to 
tlie northward, and tiiscovered Southampton Island, 
ns high lip as latitude 65°; maile some discoveries of 
Islands, and returned to England in tlie autumn of 
1613. 

Ill 1612, we find James Hall employed on an ex-Of Jainm 
Iieditioii up the western coast of Greenland, where 
he was slain by one of th^ natives at Ramel’s Point, 
in latitude 67 “• The account of the voyage is writ¬ 
ten by Williani Baffin, who was pilot, in which he 
relates the methotl of determining the longitude by 
an observation of the time when the moon caine up¬ 
on the merklian ; the first navigator probably who 
practised this method. 

In 1614, Captain Gibbon was sent out in the Dis-Of Captain 
covery, at the recommendation of Sir Thomoa But- oibbon. 
ton; he en^ntcred much ice at the opening of 
Hudson’s Stiait, returned to the soutliward, mid was 
shut up in a bay on the coast of Labrador, for five 
months; and returned without making any progress 
in the north-western discovery. To this bay the 
ship’s company are said to have given, in derision, 
the name of “ Gibbon's' his •Hole." 

I|(1615, the Discovery was fitted out a fourth Of Bylot ami 
time, and the command of her given to Robert By- 
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PoUt Seei. lot, who took William ^aflln os his mate. They 
visited Button's Islands, Savage Islands, and Mill 
Islands, and prorecdcd along the east coast of 
V Soutliainptou Island to Cape Comfort, in latitude 
65®. From hence they returned to the soutiiward, 
and reached England in tlie month of September. 

In l0l6. Bylot and Baffin again set oui in the 
ba^k Discovery, in sear61»,of a north-west passa^; 
and, following their instruct ions, proceeded np Da¬ 
vis Strait to Hope Saunderson, the extreme point of 
Davis’s progress, being between 72® and 73® lati¬ 
tude, which tliey.reacltfed as early as the 30th May. 
A little to the nortliwth-d was a group of islands, to 
which, finding females only, they gave the name of 
AVomen’s Islands. From hence they stood nortlier- 
ly, between the ice and the land, passing in snoces. 
sion Horn Sound, Wolstenhollrn’s Islands, Whaic 
Sound, Sir Thomas Smith's Sound, in latitude 78®, 
and, at the northern extremity of what has since 
been calleil Baffin’s Bay; and following the direction 
of the [and, they passed, on UieVestern shore, Al¬ 
derman Jones's Sound, and lastly, Lancaster Sound; 
from whence the ice compelled them to leave the 
land, and tliey therefore sliaped their course home¬ 
wards. 'Ihis last voyage of Baffin is the most im¬ 
portant that had yet b<Kn made; and it is quite sur- 
]>ri8ing tliat tlie discovery of so many immense open¬ 
ings which lie calls soundu, for want of a better word, 
should not have been followed up, and that not one 
of them should have been examined until the recent 
expedition under that intelligent and enterprising 
officer Captain Parry.- , 

orjciK In 1619, the Danes sent out an expedition under 

Muncli. Jens Munck, who penetrated as high up on the ■ 

coast of America as Clmsterfield Inlet, which he 


which never happened to any navigator before or Polar Hat. 
since. Here he passed the winter, and returned the 
following year, without making the least progress in 
discover'^'. 

In 1652, the King of Denmark again set forth W Cop**** 
an expedition under Captain Daniel, to explore ' 
the eastern coast of Greenland. He stood to the 
northward of Iceland, but lie could not approach 
the land on account of the ice, but the mountains 
were visible at least 60 miles. 'J'he most north¬ 
ern cape seen was in 65® 80', to wliich he gave 
the name of Cape King Frederick. From this jHiint 
to Cape Farewell the ice Jay between iiiiu and the 
shore, which in no part he could approach wkliin 
20 miles; of course, no discovery was miulc by 
him. 

Afer tlie lapse of more thiip a century, a paper Of AVood 
' admittM into the Transactions of the Poyal Soriety®®** Plsw*. 
of London in l67S, tended to revive the attempt at 
a north-east tmsage in England. It contained an 
account of a Dutch ship out by a company of 
merchants in Holland, having passed to the nortii- 
eastward of Nova Zembla several'hundred leagues, 
between the parallels of 70® and 80“; ami the sea in 
. that direction was found to be perfectly ojicn and free 
from ice. About the same time, it was reported that 
Spitsbergen had been circumnavigated, and that a 
Dutch'ship Iiad proceeded n itliin one degree of the 
Pole. Upon the strengtli of these reports, Captain 
John Wow addressed a incinorial to the king, as- 
iugning semen reasons and three arguments, for tlic 
existence of a north-east passage. Accordingly, two 
ships were fitted out under Captaips Wood and 
Flaws; tiiey left the Nore ii\ May 1 676 ; on tJie 
22d June, had reached the latitude 75® 79', and 


named Munek's Winter Haxhour, for he wintered in 
it, and all his people, two, perished of cold, 

disease, and famine.' Munck, and these two survi¬ 
vors, with great difficulty, fitted out the nnaller of 
the two vessels, and reached I^IWaark, where the^ 
Avere considered as men risen from the deam 
Munck is said to have receiveil tlie indignity of,a 
, blow from Uie King, on which he took to his bed, 

and died of a broken heart; but tliere is an air of 
romance in the account of this voyage, which makes 
its autlienticity doubtful. 

ori.uke In Ids I, Captain Luke Fox, who quaintly calls 
Hex. himself the “ North-weA Fox,” prevailed on some 

mcrdiants of London to procure from King Chorl^ 
I. his countenancp, and the loan of one of bis ships, 
for attempting the discovery of a nortli.wcst iMssage. 
Fox wa.s undoubtedly the most shrcAvd and intelli¬ 
gent of all former navigators; and if, Avhen he reach¬ 
ed Avhat he calls Fox's Farthest, he had stood across 
to tlie westward, the probability is, that he would 
have got upon the northern'coast of America, and 
succeeded in working his way into the Pacific, by 
the very route which Parry is now pursuing. * 
ofuptain In the same year the merchants of Bristm fitted 
Juue*. out tlie Maria of 70 tons, the command of which 
was given to Captain James. In proceeding up 
Hudson’s Strait, soniCAvhere about liesolution Island, 
he got Ills ship entangled iti the ice; andthat 
spot to Charlton Island, at the bottom of Hudson’s 
Bay, in latitude 52°, he details a series of disasters 
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on the 26th got sight of the west, coast of Nova 
Zembla. Three days after this. Wood lost his ship 
among the ice, and after some perils and the loss of 
tAVo men in reaching the sliore, they were picked up 
by the other ship, and returned homewards without 
making the least ducovci'y ; when Wood published 
many peremptory and ill-founded reflections on 
fonner.n{ivigaturs, and now found out seven reasons 
and titree arguments against the passage to the north¬ 
east. 

Of the voyages of Knight, Barlow, Vaughan, andof captam 
Scroggs, from tlie Hudson’s Bay Company’s settle- MMaiiouii. 
ments, along the eastern coast Bf America, little else 
need be said, than that they extended not the know¬ 
ledge of that coast beyond Whale Point; but. dieir 
observations on the strong tide flowing down the 
Welcome, induced a gentleman of the name of 
Diflibs to press the Board of Admiralty to appro¬ 
priate a ship of the navy to make discoveries in this 
quarter. Two shim were accordingly fitted out, 
the Furnace bomH, and the Discovery pink, com- 
mamled by Captain Middleton and Mr William 
Moor, 'fhey left England in 1741, and wintered 
in Charcliill River in latitude 58® .56'; remained 
there till the 1st July; proceeded northerly to tho 
latitude 65° 2S', and entered Wager River, which 
they examined in an imperfect manner. 'I’licy then 
sto^ to the northward as far as Cape Hope, in lati¬ 
tude 66° 14', longitude 86® 28' W.; ami, most un¬ 
accountably, abaiiduHed all farther searoli, luaving 
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Prfs* Sew. stH'iij or fancipil they saw, *' a frozen dtrait” between 
them and the point round which they had to pro¬ 
ceed to the westward- Middleton hod been an old 
servant of the Hiidwin's Bay Company, who were 
supposed to be jealous of any discoveries in their 
neighlKHirhood, and nverse'from encouraging them ; 
and he was accused of having taken a brilie from 
them to tlefeat the object of the expetlition. The 
r.otds of the Admiralty refused to approve of his 
proceedings, and to evince the feeling of the goyem- 
nicnt, an act was passed the very year after his re¬ 
turn, offering a reward of L. 20,000 to the person 
or persons, being subjects of his Majesty, who 
should discover a north-west passage tlirongh Hud¬ 
son's Strait to the Pacific. Dobbs, turning llicse 
circumstances to the .advantage of his favourite pro¬ 
ject, got up a large subscription, and in 1746, two 
other vessels were fitted out, and the command of 
oj' Moornad them given to Captain William Moor and Captain 
Smith. Francis .Smirh. Tiieir first examination was that of 
the. Wager River, which was found to terminate in 
a broad rapid, beyond which were two unnavigahle 
rivers. They then proceeded northerly, till they came 
to Capbiin Middleton's « fWmeii strait," or opening 
into Kepnlse Bay, when a difference of opinion arose 
among the officers, whether they were authorised by 
their iastructions to examine this bay! The fact 
appears to be, tliat the officers and men had no taste 
for the business, and were under no kind of disci¬ 
pline. Instead, therefore, of proceeding, they be¬ 
gan to murmur, and although, only the 7tii August, 
they urged th< lateness of the season, and wished to 
return home. After this nothing was done or even 
.attcinpte<l; and Repulse Bay remains unexamined to 
this moment ; and what 'we see laid down in the 
charts under that name is wholly gratuitous, 
orphipiis No farther attempts at either passage appear to 
and i.ut. have been made by any of the maritime nations for 

*“*ge- nearly thirty years. But the Honourable Dailies 

Barrington having, in the year 1773, presented to 
the Royal Society a scries of papers on the practica¬ 
bility of approaching the North Pole, the President 
and Council of ihat Society made applicatipn to the 
First Lord of the Admiralty (then Lord Sandwich) 
to send out a ship or ships, to try how far navigation 
might be practicable toward.s that quarter. The 
Racehorse and Carcass Iwmbs were accordingly pre¬ 
pared, and the command given to Captaio the Ho¬ 
nourable Constantine Phipjis and Captain Skiffing- 
• ton Lutwidgj. They left the Nore on the lOtli 
.June, passed along the western coast erf' Spitzbergai,- 
and am’anced tq latitude 80“ 4S', in sight of tlie 
Seven fshands; here they were beset in die iec on 
the 1.st August, and on the 10th, after being forced 
through it by a north-east wimi, they proceeded to 
the southward, and arrived at tile Nore on the 25th 
September. 

Of Cook and hopes of a nertli-west passage were not aban- 

cirrke. doncd by tliis failure ; but it was resolved to ro.ake 
the attempt by a different route to any that had yet 
been practised; tliat is to say, from the Pacific to 
the Atlantic. Captain Cook was sclcetc'd for this 
enterprise, and two shi]is, the Resolution and Dis- 
covery, were fitted out for llie purpose, the latter 
being comnanded by Captain Clcrke. An amemlcd 


act was pawed for grantmg, the reward of L. 20,000 PsfcrSw*- 
for the discovery of •• any northern passage" by Sea, 
between the Atlantic and PacifieOceans, and also 
the reward of L. 5000 to any ship which should 
ai^roach the North Pole within one degree. Cap. 
tain Cook left England in July 1776; entered BeL 
ring’s Strait on the gth August 1779 J and on the 
I7th August, re.ached latitude 70“ 41' N., and saw 
tlie highest point of America surruundeil witli ice ; 
and, therefore, named by him Icy Cape, in lati* 
tude 70“ 29', longitude 198“ 20’. The main body 
of the ioe drifting down toi^ds the stiips, and the 
weather becoming foggy, tliey stood to the south¬ 
ward ; and, as the sealton was far advanced. Captain 
Cook determined to pass the winter at the Sandwich 
Islands, and to renew the attempt at an earlier pe¬ 
riod the following year. By his deatli at this place. 

Captain Clerke became the copimandlng officer. 

That he should have failed in reacliing as far north 
as Cook had done, is nbt at all surprising, after on 
absence of three years from home, and all hands, as 
is avowed, '* heartily sick of a navigation full of 
danger." A smidl vessel ha<l been sent, in the-year 
1776, up DavisTs Strait, under Lieutenant Pickers* 
gill, and the same vessel again in 1777, under Lion- 
tenant Young, to render any assistance that might 
be required, in the evi-nt of Captain Gook's reaching 
Baffin’s Bay; but neither of these officers made a 
progress beyond the 7Sd degree of latitude. 

In 1786 and 1787, the King of Denmark, at the Admirii 
suggestion of Bishop Egcdc, sent out an expedition bowenom 
under Captain (now Admiral) Ixiwcnom, for the 
purpose or rediscovering the eastern coast of Green¬ 
land. This officer persevered for two years, but with 
no better success than his predecessors. They saw 
the coast at various pointy as high up as 66|“, but 
could not oppri^acb it for the icc. No discovery, 
therefore, of inijawtonce resulted from this expedi¬ 
tion. 

On the part of England, all farther attempts ap- 
jieared to be abamlenetl after the failure of Captain 
Cook. One gentleman, however, the late Alexander 
Dalrymple, Hydrographer to the Admiralty, con¬ 
sidering tliat three .points of the northern coast of 
America had been clemrly established,—Icy Cajie by 
Cook; the north of the Copper Mine River, in 1772, 
by Hearne; arid die mouth of Mackenzie River by tiie 
traveller whose name it beafs, in 1789which uiree 
points were supposed to be in or about the 70“parallel 
of latitude, and that they comprehcgided within them 
full twu4hirds of die whole of that coast; and com¬ 
bining these discoveries with other circumstances, 
was decidedly of opinion that a • north-west pas¬ 
sage did exist, and that it was practicable. On the 
strength of this .cqiinion, he prevailed on tliegovo!- 
Aor of the Hudson's Bay Company to employ Mr. 

Charles Duncan, a master in tlie navy, on the dis- Mr Dun- 
coVery. He left England for this purpose in ItOO) 
to join a sloop of tlie name of the Cnurchill, then in 
Hodsori's Bay; but he soon discovered that the 
crew were averse from the intended enterprise, and 
set up so systematic an opposition to proceeding 
upon it, that he deemed it prudent to leave them, 
and to return to England. Tho governors of the 
Company expressed thehr regret; and to prove how' 



POLAR 

FoIm Sea$. much they were in earnest, fitted out a strong ship 
called the Beaver, and Mr'Duncan set out a se¬ 
cond time. He wintered in Churchill River, 
where he remained till the I5th July, and enter¬ 
ed Chesterfield Inlet; Ids crew inutuiied, cncou. 
raged by his first officer, who was a servant of the 
Hudsoti's Bay Company, and thus epded his second 
voyage. 

or tlie lUu« notliing of tlie Russian voyages along 

aian Vny- the northern coast of Asia. That no one person has 
performed the whole, either at once or by successive 
trials, is quite dear; bfit, with the single exception 
of one " sacred promontory,” called Cape Cevero 
Vostochnoi, between the Yenisei and the Lena, the 
whole has been navigated by various persons at dif¬ 
ferent times. In the years between 1734 and I7S3i 
Lieutenants Moroviof, Malgyn, and Skiurdkof, suc¬ 
ceeded in proceeding from Archangel to the of 
Obc; and in Uie lathT year, Ofikin and Koskelef 
proceeded fVora tliat bay to the mouth of the Yenisei. 

Ill ]73.'>, Lieutenant Prontshistshef set out in the 
contrary direction fVom the Lena, but was stopped 
by tile promontory above mentioned; though>somc 
affirm that he passed it, and reached as fiir as Tai-- 
mura. From the T..ena eastward to the Kowjma, the 
.voyage has frequently boon performed, and Shalau- 
roffi, in IC?], succeeded in reaching the Shdatskoi 
Noss, but could not double it; and the only instance 
of its iiaving been passed is that of Deshnef, as far 
back os the year 1648, .who sailed from tlie Kowyma, 
through Behring’s iStrait; to Anadyr. 

<ii’ i.iciitc- Yhc immimse distance by sen from Petersburgh to 
lurnt Ki>t;:c- KaniUchatka, and the Russian settlements on the 
north-west coast of America, would render the dis. 
eovery of a north-west passage of infinite importance 
to Russia. Impressed with the magnitude of this 
imporbance, an individual of that nation, the Count 
Rom.‘iuzofr, fitted out, at hia own expence, a small 
vessel; named the Rurick, the command of which 
was given to Lieutenant Kotz^ue. She left the 
Baltic in 1815, futssed Cape Horn, and in 1817 en¬ 
tered a deep inlet on the eastern aide ef Behring's 
Strait, in winch he passed tlie remaining patf^if the 
summer. lie found no.^cc, neither in the strait nor 
tlio iidct, and saw nothing to prevent his propceding 
up the American const to Icy Cape but the lateness 
ofthu season; and therefore rctunieil'to the .south¬ 
ward, with the intention of renewing the attempt 
the following year. An accident, howeverj wiiim 
occurred on hfs second entrance of the strait, Uiough 
personal only, put au end to the expedition. 

Of Ross and voyage of Kotzebue would alone have been 

J'nrry, sufficient to Stimulate England to attempt onde more 
Jiucliun and to accomplish the almost only Hiteresting discovery 
Franklin, in geography that remains to be made; but other dr* 
eumstaiiccs were reported in the year 1817 which de¬ 
termined the (Government to fit out two expeditions 
for northern discovery. A ship frem Hamburgh, in 
the summer of that year,, made the eastern coast of 
Greenland, which was supposed to have been shot 
up with ice for four centuries, in the 70th parallel of 
latitude, continued along it to Uie 80th d^ree, and 
stood along that parallel to the coast of Spitzb^^n. 

For three years before this, the post-office pawets, 
and other vessels crossing the Atlantic, had fallen in 
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with very unusual quantities of ice floating to the F‘dar Sen. 
southward. This breaking up of the ice was deem-'**^/-^ 
ed favourable for the prosecution of northeni disco¬ 
very. For this purpose, two separate expeditions 
were put in preparation. One was intended to proc.ecd 
by the North Pole, us the nearest route, and, if no 
interruption from land occurred, probably the most 
practicable, to Behring’s Strait; ^e other, to attempt 
a pusage by some of the openings losing out of 
Baffin’s Bay. To each were assigned two ship^. 

Tliose destined for the Polar passage were the Do¬ 
rothea, of S70 tons, commanded by Captain David 
Budian, and the Trent, of 2;50 tons, by I.ieutcnant 
.Tohn Franklin. Those for the nortli-west were 
the Isabella, of .882 tons, commanded by Cap¬ 
tain Jolm Ross, and the Alexander, of 252 tons, by 
Lieuteuant William Edward Parry. Tbc Polar ex¬ 
pedition was rendered abortive by the disabling of 
the Dorothea in the ke ; the otlier circumnavigated 
Baffin’s Bay, and ascertained tbattiie narrative of 
that able navigator whose name it bears is bubstaii- 
tially true; and tliat the chart appended to the 
Ilf the North-West Fojc is, in fact, the chart of Baffin, 
and wonderfully correct for the time in which it was 
laid down. Not one, however, of Uie many great 
openings which appear in that diart, and were as- 
'cerViinra to exist, were examined; and the only om; 
tliat was entered was abandoned in a most unaccount¬ 
able manner, and on grounds which were at once 
suspected, aiwl subsequently proved, to be utterly 
without foundation. 

Another expedition was,^ therefore, immediately Of Parry 
fitted out, consisting of two ships, the Ilcda bomb'®'^ llildun. 
and Griper gun-brig, and the command of it given 
to Lieutenant Party, Lieuteuant Liddon being ap¬ 
pointed to that of the Griper. They dropped down 
the river on the 4th May 1819 > auw Cape Farewell 
oil the 15th June; and by the .Wth July had suc¬ 
ceeded in. crossing the ice m Bafiin’s Bay, and reach¬ 
ing the opening of Sir James LancastePs Sound; just 
one month earlier than in the preceding year, 'fo the 
examination of tliis sound Mr Parry was particularly 
Erected by his instructions. In proceeding along it 
to the westward, he met with UtUe obstruction from 
the ke (though ha was evidently navigating through 
an archipelago of islands where it usually most 
abounds), until he came to the.western extremity of 
what he calls Melville Island; tlie last that was visi¬ 
ble on tlie northern side of the. strait or passage 
through which he had proceeded. Beyond tins nc^ 
atru^led in vain, till the 20th Septcuiber, to get ta 
the westward, when the severity of tlic wcatiier 
mode it prudent to look out for a secure spot to pas-s 
tile winter; and after cutting a canal ftirough tlie 
ice upwards of two miles in length, tracked tlie two 
riiips into Winter Harbour, the crews '* hailing die 
event with three loud and hearty cheers.” The fol¬ 
lowing year, when released from their icy prison, 
every effort was- again made to pass the west¬ 
ern extremity of Mdville Island, but in vain; nn<l, 
after many fruitless attempts, the ships returned to 
the eastward, and reached England in safety, bring¬ 
ing back every man who hail embarked on the ex¬ 
pedition, with the exception of one, who carrieil out 
with him an incurable complaint. * 

IJ 
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Tlio fiirthost point reached by IJeutenant, now' 
Captain, Purry in the Polar Sea, was latitude 71'' 
3(i’ as" N. and longitude 113® -lb' 43" W.; a point 
of western longitude which, by an amended act of 
i’arliiiinerit, dividing the sum .of L. a0,000 into a 
graduated aciile, entitled the discoverers to L. 5000, 

On their return to England, there was not iin of¬ 
ficer or mail in the whole expedition that was not sa¬ 
tisfied with the practicability of a western passage 
from the,Atlantic to the Pacific; though in some 
other line of direction, either to the northward or the 
southwariji of tile extensive group of islands among 
which they had been navigating. The Lords of tlio 
Admiralty appear to have entertained the same ftel- 
ings, anil accordingly gave dire^ons for Jwo bomba, 
the Fury and the Hedia, to be prepMed for the 
prosecution of the discovery. To Captain Panyr was 
given, as was justly due, the command of the expe¬ 
dition, and to Captain Lyon that of the {,Icc]a. They 
left England in May 1821, and were last heard of 
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points arc deserving of examination. That a com- PoIm Sm». 
inunication, if not a practicable passage, does exist' 
between the Atlantic and the Pacific Oceans, tlirough 
the medium of tlie Polar Sea, very litUc doubt can 
remain. The three known points of Icy Capo, Mac¬ 
kenzie's River, and Hearuc River, go fiir to proye 
it; and the distance to which Parry proceiKied to 
the westwaki,'considerably beyond Ilearne River, 
strengthens not' a iSltle this position. . 

Another ground for. concluding that a communi¬ 
cation exists betwem the two oceans is, the constant 
chrrent which thf old nayigatori, Button, Fox, Mid¬ 
dleton, and others, obs^m to set down the Wel¬ 
come, and which also, in a less degree, prevails in 
Baffin's Ihiy and Davis' Strait; together with the cur¬ 
rent which as constantly sets up Behring's Strait, os 
Bjipears from the Ibumala of Cook, Clcrke, Olottof, 
and KotsebUc. ^ The fact of diis circumvolving cur¬ 
rent, which we lave no doubt contributes to those per. 
manent movements everywhere existing in the great 


high up in Hudson’s Strait, in open water, and with oceans, has been called m question, because Captain 
a fair wind, on the.^2d July, standing for the north- Ross found it running as much, one way as the other 
eastern extremity ^ the coast of America; the in- in Baffin’s Bay. Captain Ross had po further know- 
tention being to keep close along the northern coast ledge of cunrents than of those which agitate the 
of /America, where, from exMrienee, it is concluded surface of the sea, and whidi are known to cltauge 
a streinn of water will be found between the land widi every wind. Superficial currents, however, are 

not here meant, but the uniform motion of diat great 
body of water, which, in spite both of winds and su¬ 
perficial currents, and in the teeth of both, carry ice¬ 
bergs many liundrcd feet immersed below the sur¬ 
face, uid bear them along the coast of America, in 
direct opposition to the strongest and most extensive 
current tliat we know of, the Gulf Stream. How 
happens it, tlien, it may be asked, why none of these 
icebergs, so very commonly mot with in the Athui* 
tic, ever come across to the coast of Norway, or Den¬ 
mark, Scotland, or Ireland, with t|jc spray of the 
said currents, after reaching the banks of Newfound¬ 
land, and which brings with it so many other mat¬ 
ters floating on the surface to these coasts? Or why 
do all the bottles which have been launched in Da¬ 
vis' Strait separate from the icebergs, and" turn up 
on some of the above-mentioned coasts ? Clearly, 
-because tlicrc is a body qi' water acting on those 
parts of the irebei]gB undw Uie surface (and^which 
are at least thirty times the magnitiule thq parts 
above ^e surface) in a contrary direction to that 
which is in motion above, )rhif is so obvious as not 
to require another wqrd on ^c subject. It is the 
iceborp only that are s\ibje<^ to this law: die field- 
ice, which is infiukiCed and drifted about according 
to ^ winds imd the cur^is on tho surface, gives 
no ii^catic^' of the diirii^on in which the great 
body of water is' moved. 

In the ejune manner, we may be satisfied of the 
constant rush -of water from foe Pacific through 
Behring’s Sfr^t into the Polar Sea,, to supply the 
constant stream which flmya down |;he Welcome in¬ 
to Hudson's Bay. It is this cqrrent which, accord¬ 
ing to the ob8ervati.ohs of Kotzebue and foe natu¬ 
ralist Chatnisso, brings the quantity of drift- 
nVood into Behring's Strait and Kotzebue’s Inlet It 
^the same curi'kit by ^^hich, on the same authority, 
we are told, that the icebergs and fields of ice, 
which ore formed and break up' in foe sea of Kami- 


and the main body of tKo ice. 

rrobiUjility The skctdi here given of foe various attempts 
of BPajuiBc, have been made for the discovery of a North- 
form d**"' * Nwth-East, and a Polar passage, is purely 

•btBifler historical, ’f he results have been unif<M-mly unsuc¬ 
cessful; butfooughfocyWve failed in the main object, 
it must not lie concluded tlut they have been useless. 
On the contrary, they have been foe means of accu¬ 
mulating n stock of information of the highest import¬ 
ance in almost every department of science, so as to 
entitle those who, at the expence of. every jiersonol 
comfort, embarked in them, to foe natitude of 
mankind. From the present state of our know- 
lecige, thus acquired, a very probable conjecture 
may now bo formed of the practicability, or other¬ 
wise, of a navigation tlirough some part of the Polar 
Sea. 

Ill the first place,-it has been ^tinctly'asoCrtoin- 
ed foat human beinn can winter with impunity to 
their health in foe highest possible degree of .cold 
which can exist in any part of the earth’s surface; 
for there is every reasom short of actual proof, to be¬ 
lieve, that foe tempemmre of the atmosphere on the 
Pole itseU' U .nut lower (perhaps not so low) than 
ill the parallel of 75®, jvhorc Parry wintered t spi¬ 
rit in Uie tlimnometcr havbg there descended to 55® 
below aero. So little, indeed, is a high patallel of 
latitude foe sole cause of a .decreased temperature, 
that, in (j5® N., ten degrees less <than Parry's winter* 
quarters, Lieutenant Franklin had foe .mint in foe 
tube down to 57®, two degrees lower tnan^ Panfy. 
This ofliccr, therefore, lett Englanil with foe imprcs- 
aji« that he should experience no injury, nor mudi 
‘Sii^nvenience, from passing a second winter in fod 
-Polar Sea, if it should be found necessary, 

In the second place, it has now. been ascertained 
in what situations it- would be a waste of time to 
lix/k for & passage, and where foe only remaining 

‘t 



POLAR SEAS. 213 


Pnlw Sfai. scliatTca, " do not drift, as in the Atlanta, to the 
south, but into die Strait to the northand the 
strength of this set of the sea is stated to be from 
two and a half to three miles an h(fiir, and that even 
ih the teeth of a strong northerly wind. The'eon- 
dusion drawn by hi. Koliselme is this, " that the 
constant north-east direction of the current of Behr- 
iiig’s Strait proves that the water 'meets with no 
opposition, and, consequently, that a passage must 
exist, diough (lorhaps not adapted to navigation. 
Observations have long been made that the curcent 
in Baffin's Bay nins to the south; and thus ho doubt 
can t-emain that the mass of water which flows into 
Behring’s Strait takes its course louiul America, and 
returns through Biiffin’s Bay into die * ocean. But 
iVe Jiave still moro direct and positive information. 
Two Russian ships doubled the Icy Cape in 18S1, 
and proceeded some forty or fifty miles beyond die 
point reached by tlaptain Cook ; and such w'as ,die 
strength of the current to the emtvuard, that it was 
widi UiP utmost difficulty they could stem it on their 
return, whidi a want of provisions, and of every; re¬ 
quisite to pass the winter or encounter icc, compel¬ 
led them to do; but they bad no doubt whatever of 
a practicable passage. 

An idea has heedlessly been started, that the super* 
fici.il current in Baffin's Bay, and those wbicli de- 
■cend along the coast of Labrador, ma;y he owing to. 
the melting of the ice in summer; but if so, why does 
not the summer current at least descend through , 
Behring's Strait instead of iierpctually ascending it ? 
But dio supposition is altogether without fpunda- 
fion; for die quantity of ice destroyed above the 
surlitcc will be replaced by very nearly the same 
(piantity rising ftom helotu the surface; and, there¬ 
fore, the w.ater produced by the melting of the ice 
will merely supply the place of the latter, and not 
raise the surface of the. sea above its usual level, 
nor produce any current. Be it observed too, that, 
in the Arctic Regions, little or no increase of ^ ice 
is occnsionetl by the fall of r«un or snow. 

Another objection, equally tVivolous, w’aa made 
against u communication of toe waters 'hf Hudson’s 
Bay and Behring's Strkit, on the graund,.th8t the 
continent of'Asia overlapped and was united-to 
America, making Behring's Strait to tenninete in a 
great bay. Thiit question, however, has been Set at 
rest for ever, even with those who were dUposed to 
doubt of the voyage of Oeschrefl’. The Russian g(H 
vernraent has recently employed several raw of 
science to determine points of doubtful position ou 
tho northern cooSt hr Sibi^i'a. In February 18^1, 
Baron Wrangel, a disdnguished officer in tlieir ser* 
vice, left his bead-quarters on the Niriiey Kolyma 
to dctenniiic, by astrdnomical observation, the posi¬ 
tion of Shelatskoi-no8S«- or the North-east Cape 
Asia, which was found to be in-latitude 70^.05' N., 
considerably lowej^ than it is 'usually placed on the 
maps. He then proceeded over the ice directly 
north for 80 miles, without perceiving any other 
object than a boundless, field of ice. The suppos¬ 
ed continuation, thercAu'e, of Asia to the watward, 
may be considered an wile speculatihn. " _ 
PruiMblc These facts being established, it may be assumed 
llintliiiii t>f 
the 


that a communication docs exist between the two 
oceans; and, from the low l.ititude of the tlirec 
known {mints of the toast of America, it may be in¬ 
ferred that this cninmuniration is a uavlgiible one. 
The question then is narrowed to the direction in 
svhich it is most probable a passage will be found ? 
Tile north-eastern route may be given up, were 
it only for tlie great distance (just one half of the 
whole circumference of tho Polar Se-a) that it woukl 
he necessary to navigate, more or less, among ice. 
The north-western, by keeping close along tlie coast 
of America, is now (1888} umto trial; it is that which 
Captain Parry has judged to be. the most feasible 
from the experienee he had acquired along the west¬ 
ern coast of Old Oreenland, the shores of the western 
islands of Baffin’s Bay, and the aouthera shores of 
tho numerous islands between tho mitrance of Bar- 
row’s .Strait and Uie western extremity of Melville 
Island; in all of which places a navigalile cliannel of 
water was found between the land and die ice. Tlie 
same thing invariably happens along the western 
shore of Spitsbergen, and probably along the eastern 
coast bf Old Greenland, when once Hiirly in with the 
land. It was proved, indeed, at Winter Harbour, 
with what extraordinary rapidity the radiated heat 
of the land melted the ico on the return of summer; 
and as the coast of America' is five degrees of lati¬ 
tude m(|||e' southerly than Melville Island, the for¬ 
mer has a full moptfi more of summer than the lat¬ 
ter. The only circumstance which militates against 
an uninterrupted open channel along that coast, is 
that of its being a lee-ahorg to the oordicrly winds, 
whic|{ appear to bo die most prevailing in die 
Arctic Seas; diough Parry found them drawing ge¬ 
nerally either to the eastward or westward in die 
direction of the strait It is not quite certain, how¬ 
ever, though every apiiearonce is favourable, that 
the north-eastern extremity of America terminates 
at the head of the Wclcosme, in or about whift is call¬ 
ed on the charts Repulse Bay; but there is no 
doubt, that die Regent's Inlet on the south side of 
Barrow's Strait leads down upon that coast. 

The tract pursued on the late voyage through 
Barrow's Strait, and among the islands, must ob¬ 
viously be giqen up as hopeless. - The north-wester¬ 
ly winds had wedged in such a mass of ice among 
the islands which never melts, M to render all at¬ 
tempts to penetrate it at the western opening of the 
funnel impracticable; but b^ond this ice. Captain 
Parry had no doubt diqre was aq open m; as it was 
observed whenever the wind came to the eastward, 
that the whole body of die ice kept moving to the 
westward for several days together. And t^ open 
sea is probably not inaccessible frean some ether 
quarter. There lean opening on the nordiem side 
aS Barrow's Strait in the meridian of pS**, which 
Captain Parry has named ■ Wellington’s Channel. 
This “ grand opening," as -Parry calls it, was free 
iVom every particle of ice, ss far as the eye could 
reacli m a fine clear day, and apparently as open 
and navigable as any part of the Atlantic. 'I'his 
channel, therefore, in all probability, lends to an 
OMD sea to the northward of die ardiiiielagn -of 
isunds,' which] tiiere is every reason to believe, is 
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PohrScw. connected with Baffin’s Bay by the great inlets 
known by the names of Smith’s Sound and Alder¬ 
man Jones’s Sound. * ^ 

The most important part of the question is, 
wbetlier great bo(i^ of the Polar Ssa is com¬ 
posed of water or land. The absence of icdMTgs 
m long tract from Baffin's Bay to Melville luand, 
and in the seas stound Spitsbergen, affords at 1^ 
a strong pTeSOmplSoh against the meistenee of high 
pre^itoua land risu^ out of a deOp ocean, without 


t ubsbility 
efaiOMt 
Samoa of 
%aPioUr 
Wng 
ose Asm 

■isa 


tode, we have little hope c^a wliale>fie}iii^ slup at- Polar Seai. 
temptmg it, and theieby perhaps nimiing the ridt v 
of loaiim the short imd pecanous opportonity^ttf * 
acc^p&hing tlft main object of the voyage. 

Tlw whole sumrnnding coast of tim North Polar Cemt of the 
Sen is inhabited; the Eitropean part with Laplanders 
«»d F^ns; the Asiatic diores with Ostiadb, ga- 
moyedei, Yuddi^ea, Tchutsides, end Koriaw, who' 
derive thcir^subsiatmice flomthe xeinrdeer and dried 
ffsh. 


The Tchntsini bordering on Behring Strait 
whil£| 99' !lbrnuition of these huge masses of ke, avey,* aUpetiev kind of Bahimaux, and are no doubt 
aomn of yilueh arc not far short • thonsand feet the Sana race which extend oloUg thO northern coast 

I ■ a miff UmASm^ji 


HI caii.'posribly take phee,. If, then, the 

Polar Sea should.he free^^om. Ikn^, it'wUl, in idl 
pssbdbpity, be dso auffijBiontly free of ice few the 
purposes ^ navigation; for, although H is not 
(iouWl that the deep wnd wide sea will freeae over. 


of America, the shores and isla^ of Baffin’s Bay, 
Davis and Hudsonk'i^sdtB, and the coast of Labra¬ 
dor ; and a# high up on the coast of 01(1 Greenland as 
latitu^ tS^ dib hig^iest habitable spot, in all proba. 
bilt^, Ctn gloM All these people, distantly aa 


yet it is well known that, by the ndvigadon cf the they we removed from each other, ^ak the some 

_S i ^ H — . - ^ ■- - -— 


water in the<<e boisterous latitudes, the ice fommd on 
Ae surface is sotei broken up, heaped togethw, wid 
drifted with the wiild tu sOme duwe or islands, 
where it becomes fixed, or floated so fi|r down to the 
aouthward as to undergo a dissolation. If this Was 
not the Case-, tild we were to suppose the whole sur- 
fiice of the Polar Sea to be oncefroeen over into one 
dense and cen^ct ninss of ice, Biat mass must con¬ 
tinue to increase from year ,to year, IBI that part of 
the oecon become hue seltd and hnmoveidde body. 


language, wear the same dress, subsist in the siune 
manner, and in all their habits and appearance are 
precisely the aame people. Spitsbergen lias no per. 
manent inhabitants, but English, Dutch, Danes, and 
BussiaiM, hajte frequently wintered there; and even 
as high aa 80° N. numy hundreds, some say thou¬ 
sands, of graves, are met with in two or three par- 
timlar spM where it was usual to extract the oil 
from the whale and other marine anirntfl., furnishing 
blttbbeK On Nova Zembia, tbe body of wliich is 


On the whole, then, we dmuld Say, .diet tire proba- five orsix degrees lower in latitude, no iiihalntants 

bility of’ an open sea towards the North P3e ra- — ^—-*-•*’- -"-- ’ 

ther predominates; it is a theory which has been 
mitcrtained sH|jte days.of Dr Hooke; and all 
the Orbbnland fiahennen’are impccssej witl^tbia 
opinion. . • 

Dr Brewster, in an mgenious and, interesting na- 


VrtwWe _ -- 

iVm. per on <'the Meip Temperature of the Globe," has „ 
jir-spiro of iiiiovrn, in a satisfactory numner, by.cmnpmriiqf the to a oonsiderable sixe.* Old Gfeenland, 

° results of the late expeditioa with those he ha^d^, islands on the.western shore of Baffin's Bay, of 
. drawn frbm a preconceived theory, ^ that the mean vis Strai^ and of Hudson’s Bay, down to the 1 

^temperature of tlje North Pole or the globe will be 
'aboutil IV' whidi, he saW, is ** in^pambly wanner 
than the regions in which Gaptain Parry spmt the 
winter.** Tlie^mean. annual temperature of this ^pot;, 
accordii^ to a sertes of aoenrate observations fbr 
tw^ve tnonths, woiTactiuJte 1°, $$/ ief^^d on ahore 
could T)ot have hem more limn 1* wlow aero. 

But if the Polar Sea should he ti^mldy frpe from 
jee and islands, and it were ppslilMe to pass tbe bar¬ 
rier oficewbith is tuually jammed in between Sf^ta- 
bm^l^en and Old Creenh^, fnd no doubt it^is pos¬ 
sible, in ragny yeugt as may also be the case oq the 
easterti aide m Bjmbergen in most y^m, tlft route 
by this way, and oloie te ^e Pole, beiag bn n 9!^ 
circle, would be by i^^the diortest in pobtt of tUg- 


.JloHeit 
»iiqie to 
HcllTIIIg’S 
>l «. 


are found, nor, with the exception of Barent/. and 
his associates, have any been known to pass the 
winter.^ven in the' more southerly parts. Sucli, in¬ 
deed, is the difference .of climate on the same paral¬ 
lels, that while on the southern part of Nova /em- 
b!a, in latitude 69°, not a sbrob is to be found, at 
Altengoprd, in Norway, in latitude 70°, trees grow 
oonsiderable dxe.* Old Greenland, and the 

Da- 
«5Ui 

degree of latitude, are barren ei trees and shrubs; 
vrmle, on the western side of America, os high up as 
the 60th and even 65th degree, the firs and birch 
grow to a oOnsidOrOble size. Even m the short dis¬ 
tance whfrh sepiirates America from Asia across 
]^rulg’s Strail; Kotzebue, in passing from the for- 
me| toilihe Igtter, experienced a dnuige like that of 
aommer and winter; m the former au was verdure, 
iq Ae latter, a complete surface of ice and snow. On 

south side of M^vOle Idaoid, iu 7S'' of Kititude, * 
tbe moiiient that the snow had departed, the ground 
was enamelled with a variety <if brilliant flowers. 

Nor arc thete drea^ ^egtent entirely destitute of Amnub oi 
animated, ng^re. • Bein-Seer are m^with on the tin- North, 
northiemniost part of Suitzbeiven. l)ne polar bear, ““ Hegwns. 


tanee, cutting off not htos- thatUthe Wb(te.«ddth^, the woff, ^erctlefox, die poTar hare, the ermine, 
the Atlanticfrrtnlhe Shetland Irfimds to Cape the itemdng or Hudwn’A^y mouse, the musk- 


yrdh Theaccidentthath^ppenedtoCaptjjimBBdMilff 
ohip is,{rread«|u be regretted, as otherwisethere wte 
every prqmft^j^f much new infimnatkm being cb- 
taindd lA^feg’quarter, vfliuh is not likely to Ite ap« 
quired frt^pnvate i^pe,’ for abhougb thb present 
graduated 01^ of temutda, t|hich commence at the 
ktitude 88°, woaId„«|mealc te cneourage masters of 


buQ, oqd the reiotd^, were a]i caugid: on MelviUe^ 
Iidiu^, the first six beihg phtpebial, residents, the two 
last ttHgimtory. Grotoe, ptaitn^mi, plover, and a 
mat vanety of water-fowl, frequent in vast numbers 
tbestmitsaml islatids of the arctic seas. The follow¬ 
ing nietiwe, drawn by the naturalist who accompa- 
nied^dtaebue, is oocrect and interesting: " As, on 


fishing stupa to avail uems4,t{ss of fiivourable open, the ohe band, iit proportion as ^ advance forthw on 
ings, whiA frequently ociiter, to run for that utL the. kail towards the north, uie woods become less 
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Sms. lofty, the vegetation gradaally decrease#,- animals be- 
come scarcer, and lastly (as on Nava .Zembla),*the 
rein*decr and tlie gUrt» Danish vrith the last plants, 
and only birds of prey jprowl about the icy streams for 
their food; so, mi the other hand, the sea becomes 
more and more peopled. Thh olga, gigantic speejes 
of tang, form inundated woods round the rocky 
coasts, such as are not met wHh in ^e torrid sone. 
But the watetff swann (rith amtbal ]|fb>.-the fneJuta 
and zoophytes, m^^er ond criistaced, innumerable 
species of fish, incredibly etowded ihoalsi ^ 
^nntk swimming manmmia, orhalet, ^yseten, 
doinhins, morse, aw seals, fill the sea’and its shores,’ 
and countless flights of water-fowl rodt thi»ni|dveit 
on the iKisom of the ocean, and'in (he re* 

semble floating islands.” . 

SoOTB PotsB SEAjt- / 

confiMit Of the South Polar gea little or nothir|g may be 

'/Sie ^th known. Captain Cook, in die years 177S 

PoJat Sit. 1774 , crossed tlie Antarctic Cirde phiees 
only;—in longitude S9J° E., where he advaii^ to 
latitude 67i^and mettvith fields ahd-d^tachtid pieces 
of icej in longitudes 101® and 110® W.,,between 
which he proceeded to latitude 71® lO' 9 ., the far¬ 
thest progress made by him to^wds the Sou^ Pole, 
where he was stt^p«1, or at least deemni it prudent 
to return, on account of the fields and mountains- of 
ice which were scattered over the surface of Uie sea; 
and in longitude 13fi® and 148® W., between which 
lie descended to latitude 68®, and Mif many floating 
ice islands. There are, therefore^ still remaining 
about .‘J to degrees of longitude in which the Ant- 
arctic i-rrele has not been crossed, and full half the 
oircurafurence of tlie globe which has not been visit¬ 
ed lower to the southward than the parallel of 60® 
.south latitude. 

'['here e.aii be little doiibt of the existence .of h^h < 
land in the South Polar Sea, though Cook discover¬ 
ed none beyond the Southern Ifhule ol* Sandwich 
Tjmd, on tl) y*nvallcl of 60 ®. Without high precic 
..Hous knd, '.h-t.-' large icebergs which he met with 
fla-iting among tl.e fields of ice could not have been 
V ( 1 ; the hummocks of icc, occasioned by the ag^ 
iaiioii of the sea aiul the meeting of the fietm or fimta 
in opposite directions, seldom rise to .me heigm pf 
twelve or ufteeii feet above die surfSuie. The Rtts- 
sinns, indeed, on a recent voyage of discovery, are 
asiiil to have fallen in with many islands about ds'e' 
7()th )->■ .llel of latitude: tliey also circumnavigaCfld 
the San«l>vich Land, wnich was left undetermined 
hy Cook, and coi.lectured that it might be ft of 
the great Soutlic -.i Continent', which, occujui^ so 
inucli of \he otlenti.v' of geographers and philoso¬ 
phers of the last century. This idea WM reitawed 
by the reci-.'t diseoveyy of .v vwy conslderdlla 
tent of hand to the southward of Cape Horn, in 1^ 
tltude a.'d seen eixtepding from longitude 
to 65 » W. As the eastern extremity had not been 
seen, and the v. inding of die coast was to the N. Elf 
it was conjectured that it might unite widi die 
•Southern Thule of Cook, and form the long sought 
for .Southern Continent. It-is said, however) that 
the Russians have also circumnavigated this land, 
and tliat it is composed of a great chister of islands. 
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The land in question has been called South Shot- P**!” Sc«*. 
land, but it is n«( new discovery. In the aci-ount 
the voyage of The Five Ships of Rotterdam, under 
the command of Jacob Mahu and Simon do Cordes, 
to the South Seas, in the year 15<K), it is stated, tiiat, 
on approaching the Strut of Magelhacns, the yacht, 
commanded by Dirk Gherritz, was separated from 
all the other ships, gnd was carried by teun^tuou .4 
weather to the south of the strait to 64® S. latitude, 
where they discovered a high country, with mouri- 
hflns which tr'rce'icovered with snow, like the' land 
if Norway. . TbU land of Gbenrita was^ marked on 
seme of the bid charts, but. discontinued bn the more 
ibodcro ones, from the uncertainty of its ixisition 
witbiNgard to longitude. There can be no doubt 
of Hb idjtntity with the modem South Shetland. It 
answered todie detaription of the mountains of Nor- 
way^’ -cov^d 'arithsnow, and Is wholly barren, hav. 
idg neither tree nor shrub of any kind. It is un¬ 
necessary to say, that it is uninliabitcd, there being 
no such people in the southern heiiii>phere as tliu 
Eskhnauxand it may be' remarked, Ui-at no hu¬ 
man beinge are found in the .Southern C^ean lielow 
the 55th parallel of latitude, and none Ueyoiid the 
50th, except on Patagonia and Terra del Fuogo. 

On Ae shores, the seals and sea-horses, which had 
remained from -the creation undisturbed, were so 
numerous, that on thp first notice of the rediscovery, 
a ilrhole fleet of vessels ibim England and North 
America crowded thither on speculation; but the 
loss^ of sevend, ftoni tempestuous weather and a 
dangerous navigation, and the destruction and alann 
of me objects of their ciipi^ty, will probably cause 
k, fbr some time at least, to remain as much a land 
of desolation as it bad been before. 

Since the* preceding article was written, the re- 
‘ turn of Capttun Franklin baa completely settled 
the geography of ftie mouth of the «Copper Mine 
River, and between '500 and €00 miles to the 
eosk^ard it "The laritude of this river, which 
Heame originally stated to be upwards of 7 : 2 ® 

N., bnt which was afterwards reduced to 69 ®, 
is-now determined to be 67 ® 48^ N.,. and longi¬ 
tude 115® 30' W., which' is five degrees more 
westerly thap is usually laid down on me charts. 

One part of me coast, to the eastward ofHearnc's 
jRiver, was fisund to. come miwn - as low fs mo 
Arctic Circle, or 66 ® 50' N. Little or no -ice 
was floating on me sea, which was deep and unob¬ 
structed, on which ships of any burden might freely 
navigate-; and mus the theory, upon me strength 
of which Captain Parry is at present proceeding, is 
axmflrmed; gnd Captain Franklin has every reason 
to, bdieve, that when once he gets upon the coast of 
Norm Aracrich, be will find no- difiiculty In making 
good his passage. Captain Franklin also found th.it 
me general rnilrcnt set to the eastwanl, as all the 
ilriftwood was found on the rcestem sides of the 
jutting promontories. Nearly parallel to the coast, 
and at me distance of five oi‘ six miles from it, a 
range of numerous islands estended the whole 
lengm of the passage made by Captain frimklin. 

(K.) 
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POLITICAL 

Toliucai ^ }?rpatcr number of the subordinate parts of 
Kconumy. the science of Political Pcnnoniy have been treated, 
v-x-' in various articles of tius Supplement, with the 
fulness which their relative importance seemed to 
require. In the present article, therefore, we shall 
principally 9011600 ourselves to an attempt to de 6 ne 
the objects and limits of the science—to trace its 
progress—to exhibit ond establish the fundamental 
principles on which it is founded—and to point out 
the relation and dependence subsisting between its 
dili'erunt parts. In doing this, we shall have occasion 
to cxatnioc the more prominent of the theories which 
have been advanced in this held of inquiry; our ob> 
jeet being, not merely to lay before our readers what 
we conceive to be a true theory of tlie science, but 
also to prr^iit them with as full an exposition ns our 
limits will allow of the particular doctrines advocated 
by the most celebrated of its professors. 

Paht I.— Dkkisition and IIisTonv. 

Definition nfi i/ie Science—Causes of its being neglcet- 
ed in (Jrerce and Rome, and in the Middle Ages — 
Species of Evidence on vehich its Conclusions are 
founded—Rise <^'the Science in Modern Europe- 
Mercantile Syslem—Progress (^‘Commercial PhUo’ 
sophyin England in the Seifenteenlh and Eighteenth 
Centuries—System M. Qnesnay and the French 
Econom'ists—Publication oj the “ Wealth of Ra¬ 
tions’'—iJistinction Itetnoeen Polititts and Statistics 
and Political Economy. • 

Drfiiiition Political Economy* is the science (f the lam xohich 
hollncc regulate the production, didrihution, and consumption 
*■ (f time moteried products mhieh have exchangeable va¬ 
lue, and ’which are either necessary, useful, or agree¬ 
able to mail. 

'I'his dcBnition has been framed so as to exclude 
all reference to such articles as exist independently 
of man, aud of which unlimited quantity can be ob¬ 
tained without any degree of laborious exertion. 
Had sucli been the case with all the articled required 
to satisfy our wants, and to gratify our desires, this 
science would cither have had no existence at ail, or 
would have been cultivated only as a source of 
amusement, without any view to utility. Pofiticai 
Economy is exclusively conversant with objects 
which come within tlie observation of every mao, 
apd which are continually modi 6 ed by human inter¬ 
ference. It is, in fact, the science of values ; and 
nothing which is not possessed of exchangeable va¬ 
lue, or wliicli will not be accepted as an equivalent 
for something else, can conic within the scope of its 


• Economy, from oim, a house, or family, and wfihf, 
Economy may be said to be to the state what domestic 


ECONOMY. 

inquiries. It is obvious, however, that an article Diflnitiou. 
may be possessed of the highest degree of utility, or, 
as It is sometimes termed, of intrinsic worth, and yet 
be wholly destitute of exchangeable value. Without 
utility of some species or another, no article will 
ever be an object of demand; blit how necessary so¬ 
ever any particular article may be to our comfort, or 
even existence, and liowcvcr great the demand for 
it, still, if it be a spontaneous production of nature— 
if it exists independently of liuman agency, and if 
every indivfdual has an indedoite command over it, 
it can never become the subject of an exchange, or 
afford a basis for the reasonings of the economist. It 
cannot justly be. said, that the food with which we 
appease the cravings of hunger, or the clothes by 
which we defend ourselves from the inclemency of 
the weather, are qiore useful than atmospheric air; 
aud yet they are possessed of that exchangeable va¬ 
lue of wlilcu it is totally destitute. The reason is, 
that food and clothes are not, like air, gratuitous 
products: they cannot be had at all times, and 
without any exertion; they arc obtainable only ly 
labours and as no one will voluntarily sacrifice tl.u 
fruits of his industry, without receiving an equiva¬ 
lent in return, they are truly said to possess ex¬ 
changeable value. 

The word value has, we are aware, been very gc- Dwtinriinn 
ncrally employed to express, not only the cxch.inge- buwcii 
able worth of a commodity, or its capacity of excliang- 
ing for other commodities, but also to express rt‘'uv 

utility, or its capacity of satisfying our wants, and of 
contributing to our comforts and enjoyments. Put 
it is obvious, that the utility of commodities—that 
the capacity of bread, for example, to appease hun¬ 
ger, or of water .-to quench thirst—is a totally dif- 
^rent and distinct quality from their capacity of ex¬ 
changing for other commodities. Dr Smith jierceiv- 
ed this difference, and showed the importance of care¬ 
fully distinguishing between liie utility, or, .is he ex¬ 
pressed it, the " value iu u.se,’’ of commodities, and 
their value in exchange. But he did nut always keep 
this distinction in view, and it has been very generally 
lost sight of by M. Say, Mr Maltlius, and other late 
writers. We have no doubt, indeed, that the con¬ 
founding together of tliese opposite qualities has 
been one of the principal causes of the confusion and 
obsciftily in which, many branches of the science, 
not in themselves difiTicnlt, arc $till involved. When, 
for example, we say that water is highly valuable, we 
unquesUonably 'attach a very difierent meaning to 
the phrase from what we attach to it when we $ay 
lhat gold is valuable. Water is indispensable to ex¬ 
istence, and has, therefore, a high degree of utility, 
or of “ value in use;” but as it can be generally ob- 


a law— tise government of a family, licnee Political 
economy is to £ single family. 
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Oi-finitiim. taincd in large quantities, without much labour or 
exertion, it has, in most places, but a very low value 
in exchange. Gold, on the other hand, is of compa* 
rativeiy little utility; but as it exists only in limited 
quantities, and as a great deal of labour is necessary 
to procure a small supply of it, it has a high ex« 
changeable value, and may be exchnnged or barter- 
ed for u large quantity of most other commodities. 
To confound these different sorts of value would evi¬ 
dently lead to the most erroneous conclusions. And 
hence, to avoid all chance of error from mistaking 
tlie sense of so important a word as value, we shall 
never use it except to signify exchangeable worth, 
* or value in exchange; and shall always use the word 
tuililt/ to express the power or capacity of an article 
to satisfy our wants, or gratify our desires. 

A few words will suffice to show the necessity and 
importance of always distinguishing between the uti¬ 
lity of a commodity and its value. If utility and va¬ 
lue in exchange were identical, or if they were re¬ 
gulated by the same laws, it would necessarily fol¬ 
low, that the same circumstances which were calcu¬ 
lated to increase the utility of any article would also 
increase its value, and vice versa. Itut the fact is 
distinctly and completely the reverse. The utility 
of a commodity is never increased by simply raising, 
but it is, in I he great majority of instances, increased 
by lowering, its value. A deficient harvest increases 
the exchangeable value of corn, but most certainly it 
docs not increiisc its utility. If such an improve¬ 
ment were to take place in the manufacture of hats 
as would enable them to be produced for a half of 
tl)c expcnce it now takes to bring them to market, 
their value, and consequently their price, would very 
soon be reduced a half also. Each individual would 
thus be able to buy two hats for the same sum it 
had foriiiei'ly required to buy one; and while the 
tililify of no single hut would be impaired by this 
fail of value, it is plain that the sphere of their 
utility would be greatly extended, and that they 
would be brought within the reach of a large pro¬ 
portion of those whose poverty might previously 
have rendered them unable to obtain them. In fact, 
the grand object of the science of Political Econo- 
my IS to iKscovcr the means by which the value of 
commodities may be reduced to the lowest possible 
limits. For, the more their value is reduced, the 
more obtainable they become, and the greater, con¬ 
sequently, is the amount of the necessaries, conve¬ 
niences, and luxuries at the disposal of every indi¬ 
vidual. 

ivfiniiiii Political Economy has been frequently defined to 

Ilf the tc be " the science which treats of the production, dis- 

n ctiUh. tribution, and consumption of wealth and if by 
wealth be meant those material products which pos¬ 
sess exchangeable value, and which are necessary, 
useful, or agreeable to man, the definition is quite 
unexceptionable. But the economists who have 
adopted this definition Iiavc attached a different, 
and a much too extensive meaning to the term 
wealth. They have sometimes, for example, consi¬ 
dered wealth as synonymous with “ aU that man dr^ 
sires as useful and agreeable to him." But if Politi¬ 
cal Economy were to embrace a discussion of the 
production and distribution of all that is useful and 
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agreeable, it would include within itself every other 
science; and the best Encyclopaedia would really be 
the best treatise on Political Economy. Good 
health is useful and delightful, and, therefore, on 
this hypothesis, the science of wealth ought to com¬ 
prehend the science of medicine; civil and reli¬ 
gious liberty are highly useful, and, therefore, the 
science of wealth must comprehend the science of 
politics; good acting is agreeable, and, therefore, 
to be complete, the science of wealth must em¬ 
brace a discussion of the principles of the histrionic 
art, and so on. Such definitions are obviously 
worse than useless. They can have no effect but to 
generate confused and perplexed notions respecting 
the objects and limits of the science, and to prevent 
the student over acquiring a clear and distinct idea 
of the nature of the inquiries in which lie is en¬ 
gaged. 

Mr Malthus has defined wealth to consist of 
“ those material objects which arc necessary, useful, 
and agreeable to man."' {Principles of Political Eco¬ 
nomy, p. 28.) But Ulis definition, tnou^h infinitely 
less objectionable than the preceding, is much too 
comprehensive to be used in Politicy^llpconomy. 
Atmospheric air, and liic heat of the arc botli 
material products, and are highly useful and agree¬ 
able. But their independent existence, and their 
incapacity of appropriation, excludes them, as we 
have already shown, from the investigations of this 
science. 

Dr Smith has not explicitly stated what was the 
precise meaning attached tiy him to the term wealth ; 
but he most commonly describes it to be “ the an¬ 
nual produce of land and labour." Mr Malthus, 
however, has justly objected to tliis definition, that 
it refers to the sources of wealtli, before we know 
what wealth is, and that it includes all the useless 
products of the earth, as well as those which are ap¬ 
propriated and enjoyed by man. 

The definition we have given is not liable to any 
of these objections. By conhning the science to a 
discussion of the laws regulating " ttie production, dis¬ 
tribution, and consumption of tliose material pro¬ 
ducts which have exchangeable value, and which 
are either necessary, useful, or agreeable,” we give to 
it a distinct and definite object. When thus pro¬ 
perly restricted, tlie rescarciics of the economist oc¬ 
cupy a field which is exclusively his own. He runs 
no risk of wasting his time in inquiries which belong 
to other sciences, or in unprofitable investigations 
respecting the production and consumption of ar¬ 
ticles which cannot be appropriated, and which 
exist independently of human industry. 

Capacity of appropriation is indispensably neces¬ 
sary to constitute wealth. And we shall invariably 
employ this term to distinguish those products only 
which are obtained by the intervention of hunmo la¬ 
bour, and which, consequently, can be appropriated 
by one individuat, and consumed exclusively by him. 
A man is not said to be wealthy, because he has an 
indefinite command over atmospheric air, for this is a 
privilege which he enjoys in common with every other 
man, and which can form no ground of distinrtion; 
but he is said to be wealthy, according to the degree 
in which he can afford to cumniaiiu laose neccs- 
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Dffinitian. garies, convenienceg, and luxuries which are not the 
gifts of nature, but the products of human industry. 
It must, however, be carefully observed, that, al> 
tliough the possession of value be thus necessary to 
the existence of wealth, they cannot be confound* 
cd together without leading to the most erroneous 
conclusions. Wealth and value are ns widely ditfer* 
ent as utility and value. It is plain that every man will 
be able to commaivd a much greater quantity of these 
necessaries and gratifications, of which wealth con¬ 
sists when their'value declines, or when they become 
more easily obtainable, than when their value in. 
creases. Wealth and value vary in an inverse ratio. 
The one increases as the other diminishes, and di« 
niinishes as the other increases,—Wealth is greatest 
where the facility of production is greatest, and va. 
lue is greatest where the difficulty of production is 
greatest. 

Importance The science of Political Economy is cxciusivc- 

^wicf conversant with that class of phenomena, which 
the exertion of human industry exhibits. Its ob¬ 
ject is tonu)Fcrtain the means by which this in¬ 
dustry m^i be rendered mast productive of no. 
cessaries, comforts, luxuries, and enjoyments, or 
of wealth in the proper sense of the word; by which 
this wealth may be most advantageously distribut¬ 
ed among the different classes of the society ; and 
by wliicli it may be most profitably consumed. 
To enter into a lengthened argument to prove the 
importance of a science having such objects in 
view, would be worse than useless. The consump¬ 
tion of wealth Ls indispensable to existence; but the 
eternal law of Providence lias decreed that wealth 
can only be procured by the intervention of industry 
—that man must earn his bread by the sweat of his 
brow. Tiiis twofold necessity renders the produc¬ 
tion of wealth a constant and principal object of the 
exertions of the vast majority of the human race. 

It has subdued the natural aversion of man to la¬ 
bour, given activity to indolence, and armed the 
patient hand of industry with zeal to undertake, and 
perseverance to overcome, the most difficult and dis- 
agreeable tasks. But when wealth is thus necessary, 
when the desire to acquire it is sufficient to induce 
us to submit to the greatest privations, it is plainly 
impossible to doubt the utility and paramount im¬ 
portance of the science which teaches the modes by 


which its acquisition may be facilitated, and by which Objsds ud 
we may be enabled to obtain the greatest amount of 
wealtii with the least possible difficulty. There is science, 
no class of people to whom a knowledge of this sci- 
cnee can be considered as either extrinsic or super¬ 
fluous. There arc some, doubtless, to whom it may 
be of more advantage than to others; but it is of the 
utmost consequence to ell. 'J'ho prosperity of indi¬ 
viduals, and consequently of nations, docs not depend 
nearly so much on salubrity of climate, or on the fer¬ 
tility and convenient situation of the soils they inha¬ 
bit, as on the power possessed by them, of applying 
their labour with perseverance, skill, and judgment. 

Industry can balance almost every other deficiency. ' 

It can render regions naturally inhospitable barren 
and unproductive, the comfortable abodes of an in¬ 
telligent and refined, a crowded and wealthy popu¬ 
lation ; but where it is wanting, the most precious 
gifts of nature are of no value, and countries pos¬ 
sessed of the greatest capabilities of improvement, 
with difficulty furnish a miserable subsistence to the 
scanty population of hordes distinguished only by 
their ignorance, barbarism, and wretchedness. 

But when the possession of wealth is thus neccs- Chiiks of 
sary to individual existence and comfort, and to the ‘''y 
advancement of nations in the career of civilization, 
it may justly excite our astonishment that so few ef- Ancientn’nd 
forts should have been made to discover its sources. Middle 
and facilitate its acquisition, and that the study of Po- 
litical Economy, should not have been early consider¬ 
ed as forming a principal part in a comprehensive 
system of education. Two circumstances, to which 
wc shall now briefly advert, seem to us to have been 
the ])riiicipal causes of the neglect of this science. 

Thu tirst is the institution of domestic slavery in the 
ancient world; and the second tlie darkness of the 
period when the plan of education in the universities 
of modern Europe was fiist organized. 

The citizens of Greece and Ilomc considered it de¬ 
grading lu employ themselves in those occupations 
which form the principal business of the inhubit.'ints 
of modern Europe- In some of the Grecian slates the 
citizens ifrcre prohibited from engaging in any spe¬ 
cies of manufacturing or commercial industry; and 
in Athens and Home, where such a prohibition did 
not cxi.st, these empluynicnts were universally re¬ 
garded as mean, mercenary, and unworthy of free¬ 
men, and were in consequence carried on exclu¬ 
sively by slaves, or the very dregs of tbc people. • 


• The force of the prejudices on this head may be learned from titc following quotations; “ Illibcrales 
autem et sordid!," Cicero says, “ questus merccnariorura, omniumque quorum opera, non quorum nrtes 
emuntur. Est cnim illis ipsa mcrccs auctoramentum servitutis. 8ordidi etiam putandi, qui mercantur a 
mercatoribus quod statim vendant, nihil enim projiciunt, nisi admodum wentianlur ! Opificesque omnes in 
sordida arte versantur, nec euim quidquam ingenuum palest habere qfficiaa * • * Mcrcatura autem, si tenuis 
est, sordida putanda cst; un autem magna ct copiosa, multa undique apportans, multisque sine vanitate 
impertiena, non est admodum vituperanda" {De Officiis, Lib. 1. sect. 42.j 

Vulgaris opificum, quae manu constant, ct ad instruendam vitam occupatae sunt; in quibua nulla decoria 
nulla honest! aimulatio est." (Seneca; Epistolic, £p. 89.) 

A hundred limiiar quotations might be produced; but the one we have given from Cicero is sufficient to 
establish the accuracy of what wc have advanced. The strength of the prejudice against commerce and the 
arts ia proved by its exerting so powerful an influence over so cultivated a mind. For a further discussion 

12 
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€•««• of Agriculture was treated with more respect. Some 
of the most distinguished characters in the earlier 
WmntmT. Roman history had been actively engaged in 

rural aiFairs; but, notwithstanding their example, in 
the flourishing period of the Republic, and under the 
Imperial Regime, the cultivation of the soil was al¬ 
most entirely carried on by slaves, belonging to the 
landlord, and employed on his account. The mass 
of Roman citizens were either engaged in the mili¬ 
tary service, * or derived a precarious and dependant 
subsistence from the supplies of corn furnished by 
the conquered provinces. In such a state of society 
the relations subsisting in modern Europe between 
landlords and tenants, and masters and servants, were 
unknown; and the ancients were in consequence en¬ 
tire strangers to all those interesting and important 
questions arising out of the rise and fall of rents and 
wages, which form so important a branch of econo¬ 
mical science. The spirit of the philosophy of the 
ancient world was also extremely unfavourable to 
the cultivation of Political Economy. The luxurious 
or more refined mode of living of the rich, was re¬ 
garded by the ancient moralists as an evil of the first 
magnitude. They considered it as subversive of 
those warlike virtues, which were the principal ob¬ 
jects of their admiration, and, in consequence, they 
denounced the passion for accumulating wealth us 
frauglit with the most injurious and destructive con¬ 
sequences. It was impossible that Political Economy 
could become an object of attention, to men imbued 
with such prejudices; or that it could be studied by 
those who held the objects about which it is con¬ 
versant in contempt, and who spurned that labour 
by which wealth is produced. 

At the establishment of our universities, the clergy 
were almost the exclusive possessors of the little 
knowledge then in existence. It was natural, there¬ 
fore, that tlicir peculiar feelings and pursuits should 
have a marked influence on the plans of education 
they were employed to frame. Grammar, rhetoric, 
logic, scliooi divinity, and civil law, comprised the 
whole course of study. To have appointed profes¬ 
sors to explain tlie principles of commerce, and the 
means by which labour might be rendered most ef¬ 
fective, would have been considered as equally su¬ 
perfluous and degrading to the dignity of science. 
The prejudices against commerce, manufactures, and 
luxury, generated in antiquity, had a powerful in¬ 
fluence in the middle ages. None were possessed 
of any clear ideas concerning the true sources of 
wealth, happiness, and prosperity. The intercourse 
between the diflerent countries was extremely limit¬ 
ed, and was rather confined to marauding excur¬ 
sions, and a piratical scramble for the precious me¬ 
tals, than to a commerce founded on the gratifica¬ 
tion of real or reciprocal wonts. 

These circumstances sufficiently account for the 


slow progress of, and the little attention paid to this 
science up to a very recent period. And since it 
became an object of more general attention and li- liconoiny. 
berol inquiry, the opposition between the theories 
and opinions that have been espoused by the most 
eminent of it professors,—a necessary and inevitable 
result, as we slial) immediately show, of its recent 
cultivation, has proved exceedingly unfavourable to 
its progress, and has generated a disposition to distrust 
its best established conclusions. This prejudice is, 
however, extremely ill-founded; and notwithstand¬ 
ing the diversity of the theories that have been form¬ 
ed to explain its various phenomena, Political Eco¬ 
nomy admits of as much certainty in its conclusions 
as any science not exclusively dependent on mere 
relation. A brief exposition of the nature of the 
principle.s on which it is founded, and of the mode in 
which its investigations ought to be conducted, will 
evince the correctness of this statement. 

Political Economy is not a science of speculation, Princijil** of 
but of iact and experiment. The principles on 
which the production and accumulation of wealth 
and the progress of civilization depend, are not the an wliich n* 
nfl'spring of legislative enactments. Man giust exert ('uniUuions 
himself to produce wealth, because he cannot exist 
without it; and the desire implanted in tlte breast of 
every individual of rising in the world and improving 
his condition, impels him to save and accumulate. 

The principles which form the basis of this science 
make, therefore, a part of the original constitution of 
man and of the physical world, and their operations, 
like those of the mechanical principles, are to be trac¬ 
ed by the aid of observation and analysis. There is, 
however, a material distinction between the physical 
and the moral and political sciences. The conclu¬ 
sions of the foniicr apply in every case, while tiiose 
of the latter only apply in the mo/or/Vy of cases. 

The principles on which the production and accumu¬ 
lation of wcaltii depend are inherent in our nature, 
but they do not exercise precisely the same influence 
over the conduct of every Individual; and the theo¬ 
rist must satisfy himself with framing his general 
rules so as to explain their operation in the majority 
of instances, leaving it to the sagacity of Uie observ¬ 
er to modify them so as to suit individual cases. 

Thus it is an admitted principle in the science of 
Morals, as well as of Political Economy, that by for 
the largest proportion of the human race have a 
much clearer view of what is conducive to their own 
interests, than it is possible for any other man, or 
select number of men to have, and consequently that 
it is sound policy to allow every individual to follow 
the bent of his inclination, and to engage in any 
branch of industry be thinks proper. This is the 
general theorem; and it is one which is established 
on the most comprehensive experience. It is not, 
however, like the laws which regulate the motions of 


of the opinions of the Romans on this subject, we refer our readers to the Dissertazione del Commercio de 
Romani of Mengolti, which received a prize from the Academy of Paris in 1787, and to the Memoria Apo- 
legetica del Commercio de Romani of Torres, published at Venice in 1788. 

* Hei militarisvirtus pnestateseteris omnibus; hcec populo Romano, btec huic urbi seternam gloriom 
peperit.'—(Cicero pro Murena.) 
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r,\i(icncc on thc planetary system,—it will hold good in nineteen 
wliidi ttiL instances, but the>tweiitieth moy be an 

!if"po'llt!ral* L'xceptioM. IJiit it is not required of the economist, 
Lcnnmy that Ilia llieorifs should quadrate with thc peculiar 
«ri.l‘'i)uiuU'(l. bias of llie mind of a particular person. His con¬ 
clusions arc drawn from contemplating the principles 
which are found to determine the condition of (nan> 
kind, as presented on thc large scale of nations and 
empires. His business is with man in the aggregate 
—^with states, and not with families—with the pas- 
sions and propensities which actuate the great bulk 
of the human race, and not with those which arc oc¬ 
casionally found to influence thc conduct of a solitary 
individual. 

This distinction should be kept constantly in view. 
Nothing is more common than to hear it objected to 
some of thc best established truths in political and 
economical science, that they are at variance with 
certain facts, and that, therefore, they must be re¬ 
jected. But these objections very often originate in 
an enlirc inisapprehensinn of the nature of thc 
science. It would be easy to produce a thousand 
instances of individuals who have been enriched by 
raonopolii* and restrictions, and even by robbery 
and plunder ; though it would certainly be a lit-, 
tie ton much to conclude from thence that so¬ 
ciety could be enriched by such means! This, how¬ 
ever. is the single consideration to which the politi¬ 
cal economist has to attend ;—and, until it can be 
shown that monopolies and restrictions arc not de¬ 
structive of national wealth, and that what is gained 
by the monopolist is not lost by the public, he is 
justified in considering them injurious. To arrive 
at a well-founded conclusion in economical science, 
it is nut enough to observe results in particular 
rases, or as they affect particular individuals; we 
must further inquire whether these results are con- 
xlant and universally applicable —whetlier the same 
circumstances which have given rise to them in one 
instance, would in every instance, and in every state 
of society, be productive of the same or similar re¬ 
sults— h theory which is inconsistent with an uniform 
and constant fact, must be erroneous; but thc ob- 
Borvance of n particular result at variance with our 
customary experience, and when we may not have 
had thc inr-ans of discriminating thc circumstances 
attending it, ought not to induce us hastily to modi¬ 
fy or reject a principle which accounts satisfactorily 
for the greater number of appearances. 

Thc example of the few arbitrary princes who have 
been equitable, humane, and generous, is not enough 
to overthrow the principle which teaches that it is the 
nature of irresponsible power to debauch and vitiate 
its possessors—to render them haughty, cruel, and 
suspicions; nor is thc example of those who, atten¬ 
tive only to present enjoyment, and careless of the 
future, lavish their fortunes in boisterous dissipation 
or vain expence, sulBcient to invalidate thc general 
conclusion, lliat the passion fur accumulation is strong¬ 
er and more powerful than thc passion for expencc. 
Had this not been thc case, mankind could never 
have emerged from the condition of savages. The 
multiplied and stupendous improvements which have 
been made in different ages and uations-^-the forests 
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that have been cut down—the marshes and lakes «n 

that have been drained and cultivated—the harbours, 
roads, and bridges that have been constructed—the fuluicjl 

cities and edifices that have been raised—are all the Krunum; 
fruit of a saving of income, and establish, in dcs])ite nreKimndcil. 
of a thousand individual instances of prodigality, the 
ascendancy and superior force of the accumulating 
principle 

It is from the want of attention to these considera¬ 
tions that much of the error and misapprehension 
with which thc science of Political Economy h.is 
been, and still is infected, has arisen. Almost all 
the absurd theories and opinions which have suc¬ 
cessively appeared have been supported by an appeal 
to facts. But a knowledge of facts, without a know¬ 
ledge of their mutual relation—without being able to 
show why the one is a cause and the other an effect— 
is, to use the illustration of M. Say, really no better 
than the indigested erudition of un almanack maker, 
and can afford no means of judging of the truth or 
falsehood of a general principle. 

But, although we are not to reject a received 
principle because of the apparent opposition of a few 
results, with the particular circumstances of^hicli 
we are unacquainted, wc cun have no confidence in 
its solidity if it be not deduced from a very com¬ 
prehensive and careful induction. To arrive at a 
true knowledge of thc laws regulating the produc¬ 
tion, distribution, and consumption of wealth, the 
economist must draw his materials from a very wide 
surface ; he sliouid study man in every different si¬ 
tuation—he should have recourse to tlic history of 
society, of arts, of commerce, and of civilization— to 
the works of pliilosophers and travellers—to every 
thing, in short, that can throw light on tlie causes 
which accelerate or retard thc progress of civiliza¬ 
tion. He should observe the changes which have taken 
place in the fortunes and condition of thc human 
race in different regions and ages of the world. He 
should trace the rise, progress, and decline of industry, 
and he should carefully discriminate the efi'ect of dif¬ 
ferent political measures, and thc various circum¬ 
stances wherein an advancing and declining society 
diifer from each other. Such Investigations, by dis¬ 
closing the real causes of national opulence and re¬ 
finement, and of ]>ovcrty and degradation, furnish 
the economist with the means of giving a satisfactory 
solution of almost all the important problems in the 
science of wealth, and of devising a scheme of pub¬ 
lic administration calculated to ensure the continued 
advancement of the society in the career of im¬ 
provement. 

It must always be kept in mind that it is no part 
of the busine.ss of the economist to inquire into thc 
means by which individual fortunes may have been 
increased or diminished, except to ascertain their ge¬ 
neral operation and effect. Thc public interests 
ought always to form the exclusive objects of his at¬ 
tention. He is not to frame systems, and devise 
schemes, for increasing the wealth and enjoyments 
of particular classes ; but to apply himself to discover 
the sources ofnational wealth,aad universal prosperity, 
and the means by which they may be rendered most 
productive. 
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Kite of the Wlien wc reflect on the variety and extent of the 
sWenco in previous knowledge requisite for the construction of 
Jiarotfc*. * sound theory of Political Economy, we cease to 
■ ' i Toftl any surprise at the errors into which econo¬ 

mists have been betrayed, or at the discrepancy of 
tile opinions which are still entertained on some im¬ 
portant points. Political Economy is of very re¬ 
cent origin. Though various treatises of consider¬ 
able merit had previously appeared on some of its 
separate parts, it was not treat,ed as a whole, or in a 
scientific manner, until about the middle of last cen¬ 
tury. This circumstance is of itself enough to ac¬ 
count for the number of erroneous systems that have 
since appeared. Instead of deducing their general 
conclusions from a comparison of particular facts, and 
a careful examination of the phenomena attending 
tile operation of different principles, and of the same 
principles in different circumstances, the first cul¬ 
tivators of almost every branch of science have be¬ 
gun by framing their theories on a very narrow and 
insecure basi.s. Nor is it really in their power to go 
to work diffuicntly Observations are scarcely ever 
made or particulars noted for their own snkes. It is 
not until they begin to be in request as furnishing the 
only test by which to ascertain the truth or falsehood 
of some popular theory, that they are made in sufficient 
numbers, and with sufficient accuracy. It is, in the 
peculiar phraseology of this science, the ijf'ccltud de¬ 
mand of the theorist that regulates the production of 
the facts ur raw materials, which he is afterwurds to 
work into a system. The liistory of Political Eco¬ 
nomy strikingly exemplifies the truth of this remark. 
Eeing, as we have already observed, entirely un¬ 
known to the ancients, and but little attended to by 
our ancestors up to a comparatively late period, 
those circumstances which would h<ive enabled us to 
judge with the greatest precision of the wcaltli and 
civilization of the inhabitants of the must celebrated 
stales of antiquity, and of Europe during the middle 
ages, have either been thought unworthy of the no¬ 
tice of the historian, or have been only very imper¬ 
fectly and carelessly detailed. Those, therefore, who 
first began to trace the general principles of the 
science had hut a comparatively liiiiilcd and scanty 
experience on wliicli to build their conclusions. Nor 
did they even avail themselves of the few historical 
facts with which tliey miglit have easily become ac¬ 
quainted, but almost exclusively conhned their at¬ 
tention to those which happened to fall within the 
sphere of their own observation. 

.Mcrcniiillc Agreeably to what we have now stated, wc find 
•-juini. that the theories advanced by the early economical 
writers were formed on the most contracted basis, 
and were only fitted to explain a few of the most 
obvious and striking phenomena. Tlie Mercantile 
Theory, for example, was entirely bottomed on the 
popular and prevalent opinions respecting money. 
Tile precious metals having been long used, both 
as a standard whereby to ascertain the compara¬ 
tive value of different commodities, and as the 
equivalents for which they were most frequently 
exchanged, acquired a fictitious importance, not 
merely in the estimation of the vulgar, but in 
that of persons of the greatest discernment. The 


simple consideration that all buying and sellii'rg Atncauiilf 
is really nothing more than the bartering of one 
commodity for another—of a certain quantity of''"^'*^ 
corn or wool, for example, for n certain quantity of 
gold or silver, and vice versa, was entirely overlook¬ 
ed. The attention was gradually transferred from 
the money s worth to the money itself; and the 
wealth of individuals and of states came to be mea¬ 
sured, not by tlie abundance of their disposable 
products—by the quantity or riiluc of the commo¬ 
dities with wliich they could afford to purchase the 
precious metals—but by tlie quantity of these metals 
actually in their possession. It is on this flimsy 
and fallacious hypothesis tli.it the theories of almost 
every writer on economical subjects antecedent to 
the appearance of the works of Child, North, and 
Locke, in England, and of Gournay and Quesnay, 
in France, arc founded; and, what is of infiiiitely 
greater moment, it is on this same hypothesis that 
the different civilized countries have proceeded to 
regulate their intercourse with each other. Their 
grand object has not been to facilitate tlie produc¬ 
tion of the necessaries, comforts, and luxuries of 
life, but to monopolise the largest possible supply 
of gold and silver. And, ns in countries destitute 
of mines, these could not be obtained except in 
exchange for exported commodities, various schemes 
were resorted to for encouraging exportation, and 
for preventing the importation of almost all pro¬ 
ducts other than the precious metals, lii eunsc- 
quenceof this opinion, the excess of the value of the 
exports over the value of the imports was long 
considered as the most infallible test of the progress 
of a country in the c-irecr of wealth. This excess, 
it was believed, could not be balanced otherwise 
than by an equivalent importation of gold or silver, 
or of the only real wealth which it was tlien suppo¬ 
sed a country could po.«sess. 

These principles and conclusions, though abso¬ 
lutely false and erroneous, afford a tolerable expla¬ 
nation of a few very obvious phenomena; and, what 
did more to recommend them, they arc in jieri'ect 
unison with the popular prejudices on the subject. 

It was natural, tiierefiire, that they should be 
espoused by the merchants or practical men, who 
were the earliest writers on this science. They did 
not consider it necessary to subject the principles 
they assumed to any refined analysis or examinatior. 

But, reckoning them as sufficiently estuhlislicd by 
the common consent and agreement of mankind, 
they directed ihcmselvcs exclusively to the discift- 
sion of the practical measures calculated to give 
them the greatest efficacy. 

‘'Although a kingdom,” says one of the earliest RiUnn oi 
and ablest writers in defence'of the mercantile Tradv. 
system, " may be enriched by gifts received, or 
by purchase taken, from some other nations, yet 
these arc things uncertain, and of small consider¬ 
ation, when they happen. I'he ordinary means, 
therefore, to increase our wealth and treasure, is 
by foreign trade, wlierein we must ever observe 
this rule—to sell more to stranfsers yearly than we 
consume of theirs in value. For, suppose, that 
when tliis kingdom is plentifully served with clcth. 
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Merointilc lend, tin, iron, fi&h, and other native conamodi. 
syrtcwi. yearly export the overplus to foreign 

countries to the value of L. 2,200,000, by which 
means we arc enabled, beyond the sms, to buy and 
bring in foreign wares for our use and consumption 
to the value of L. 2,000,000: By this order duly 
kept in our trading, we may rest assured that' the 
kingdom shall be enriched yearly L. 200,000, which 
must be brought to ua as so much treasure ; because 
that part of our stock which is not returned to us in 
wares, must necessarily be brought home in treasure.” 
—(Mun’s 2'reasurehy Foreign Trade, orig.ed. p. 1 !•) 
'The gain on our foreign commerce is here supposed 
to consist exclusively of the gold and silver which, 
it is taken for granted, must necessarily be brought 
home in payment of the excess of exported commo¬ 
dities. Mr Mun lays no stress whatever on the cir¬ 
cumstance of foreign commerce enabling us to ob¬ 
tain an infinite variety of useful and agreeable pro¬ 
ducts, which it would either have been impossible 
for us to produce at all, or to produce so cheaply, at 
home. We are desired to consider all this acccs- 
kion of wealth—all the vast addition made by com¬ 
merce to the motives which stimulate, and to the 
comforts and enjoyments which reward the labour of 
the industrious, as nothing, and to fix our attention 
exclusively on the balance of L. 200,000 of gold 
and silver! This is much the same as if we were de¬ 
sired to estimate the comfort and advantage derived 
from n suit of clothes, by tlie number and glare of 
the metal buttons by which they are fastened ! And 
yet the rule for estimating the advantageousness of 
foreign commerce, which Mr Mun has here given, 
was long regarded by the generality of merchants 
and practical statesmen as infullihlc; and such is 
the inveteracy of ancient prejudices, that even now 
we are annually congratulated on the excess of our 
exports over our imports I 

Manui'ac. But there were other circumstances, besides the 

tunng Syg. erroneous notions respecting the precious metals, 
which led to the formation of the mercantile sys¬ 
tem, and to the enacting of regulations restrictive of 
tlie freedom of industry. The feudal government 
established in the countries that had formed the 
western division of the Roman Empire, degenerated 
into a system of anarcliy and lawless oppression. 
The princes, who were of themselves totally unable 
to restrain the usurpations of the greater barons, 
or to control tlicir violence, endeavoured to 
strengthen their influence and consolidate their 
power, by attaching the inhabitants of cities and 
towns to their interests. For this purpose, they 
granted them charters, enfranchising the inhabitants, 
abolishing every existing mark of servitude, end 
forming them into corporations, or bodies politic, to 
be governed by a council and tnagistrates of their 
own selection. The order and good government 
that was thus established in the cities, and the secu¬ 
rity of property enjoyed by their inhabitants, when 
the rest of the country was a prey to rapine and dis¬ 
order, stimulated their industry, and gave them a 
vast ascendancy over the cultivators of the soil. It 
was from the cities that the princes derived the 
greater part of their supplies of money; and it was 


by their assistance and co-operation that thi y were MerfsniUe 
enabled to control and subdue the pride and inde- 
pendence of the barons. But the citizens did not 
render this assistance to their sovereigns merely by 
way of compensation for the original gift of their char¬ 
ters. They were continually soliciting and obtain¬ 
ing new privileges. And it was not to be ex¬ 
pected that princes, so very deeply indebted to 
them, and by whom they must have been regarded 
as forming by far the most industrious and deserving 
portion of their subjects, should be at all disin¬ 
clined to gratify their wishes. To enable them to 
obtain their provisions cheap, and to carry on 
their industry to the best advantage, the expor¬ 
tation of corn, and of the raw materials of their ma¬ 
nufactures, was strictly prohibited ; at the same 
time that heavy duties and absolute prohibitions 
were interposed to prevent the importation of ma¬ 
nufactured articles from abroad, and to secure the 
complete monopoly of the home market to the home 
manufacturers. These, together witii the privilege 
granted to the citizens of corporate towns of pre¬ 
venting any individual from exercising any branch 
of business until he had obtained leave from them ; 
and the variety of subordinate regulations intend¬ 
ed to force the importation of the raw materials re¬ 
quired in manufactures, and the exportation of the 
manufactured goods, form the principal features of 
the system of public economy adopted, with the view 
of encouraging manufacturing industry, in every 
country in Europe, in the fourteenth, fifteenth, six¬ 
teenth, and seventeenth centuries. 'The freedom of 
industry recognised by their ancient laws was almost 
totally destroyed. It would be easy to mention a 
thousand instances of the excess to which this artifi¬ 
cial system was ca.'ried in England and other coun¬ 
tries ; but as many of these instances must he familiar 
to our readers, we shall only observe, as illustrft. 
tivc of its spirit, that by an act passed in 1678, for 
the encouragement of the English woollen manu¬ 
facture, it was ordered that all dead bodies should 
be wrapped in a woollen shroud! 

But the exclusion of foreign competition, and the 
monopoly of the home-market, did not satisfy the 
manufacturers and merchants. Having obtained all 
the advantage they could from the public, they at¬ 
tempted to prey on each other. Such of tiiem as 
po.ssessed roost influence, procured the privilege of 
carrying on particular branches of industry to the 
exclusion of every other individual. This abuse was 
carried to a most oppressive height in the reign of 
F.lizabetli, who granted an infinite number of new 
patents. At length, the grievance became so in¬ 
tolerable, as to induce all classes to join in petition¬ 
ing for its abolition, which, after much opposition on 
the part of the Crown, by whom the power of erect¬ 
ing monopolies was considered a very valuable branch 
of the prerogative, was eftected by an act passed in 
the 21st of James I. But this act did not touch any 
of the fundamental principles of the mercantile or 
manufacturing system; and the exclusive privileges 
of all bodies-corporate were exempted from its ope¬ 
ration. 

In France the interests of the manufacturers were 
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M*ro*ntlle warmly espoused by the justly celebrated M Col- 
Kfitem. minister of finances during the moat splendid 

period of the reign of Louis XIV.; and the year 1664, 
when the famous tariff^ compiled under Colbert's di¬ 
rection, was first promulgated, has been sometimes 
considered, tliough improperly, as the real era of the 
manufacturing system. 

These restrictions were zealously supported by the 
writers in defence of the mercantile system, and the 
balance of trade. The facilities given to the export¬ 
ation of home manufactured goods, and the obstacles 
thrown in the way of their importation from abroad, 
seemed to them to be particularly well fitted for 
making the exports exceed the imports, and procur¬ 
ing a favourable balance. Instead, therefore, of re¬ 
garding these regulations as the ofispring of a selfish 
monopolizing spirit, they looked on them as iiaving 
buen dictated by tlie soundest policy. The manu¬ 
facturing and mercantile systems were thus naturally 
blended together. The acquisition of a favourable 
balance of payments was the grand (^ject to be ac¬ 
complished; and heavy duties and restrictions on 
importations from abroad and bounties and pre¬ 
miums on exportation from home, were the means 
by whicii tliis object was to be attained ! It cannot 
excite our surprise tliat a system having so many po¬ 
pular prejudices in its favour, and winch aiforded a 
plausible and convenient apology for the exclusive 
privileges enjoyed by the manufacturing and com¬ 
mercial classes, sliould have early attained, or that it 
should still preserve, notwithstanding the overthrow 
of its principles, a powerful practical influence. Me¬ 
lon and I'urbonnais in France,—Genovesi in Italy, 
—Mun, Sir .Tosiiih Child, Dr Davenant, the au¬ 
thors of the British Merchant, and Sir James Stuart, 
in Kngland—arc the ablest writers who liavc es¬ 
poused, some with more and some with fewer excep¬ 
tions, the leading principles of the mercantile sys¬ 
tem. 

“ It is no exaggeration to affirm, that there are very 
few political errors wliich have produced more mis¬ 
chief than the mercantile system. Armed with power, 
it has commanded and forbid where it should only 
have irrotvctcd. The regulating mania which it has 
inspired has tormented industry in a thousand ways, 
to force it from its natural channels. It has made 
each particular nation regard the welfare of its neigh¬ 
bours as incompatible with its own; licncc the reci¬ 
procal desire of injuring and impoverishing each 
other ; and licnce that spirit of commercial rivalry 
which has been the immediate or remote cause of the 
greater number of modern wars. It is this system 
which has stimulated nations to employ force or cun¬ 
ning to extort commercial treaties, productive of no 
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real advantage to themselves, from the weakness or Mesomtil* 
ignorance ol' utlicrs. It has formed colonies that the Sysu^ 
mother country might enjoy the monopoly of their 
trade, and force them to resort exclusively to her 
markets. In short, where this system has been pro¬ 
ductive of the least injury, it lias retarded the pro¬ 
gress of national prosperity ; every where else it has 
deluged the earth with blood, and has depopulated 
and ruined some of those countries whose power and 
opulence it was supposed it would carry to the high¬ 
est pitch.” (Storcli, Traite d'Economie Politique, 

Tome 1. p. VP2.) 

The greater attention which began to be paid, in frograu of 
the scventecnlli, and in the earlier part of the last 9“.'"““®’** 
century, to subjects connected with finance, com- 
merce, and agriculi urc, gradually prepared the way for ^ 
the downfall of the mercantile system. The English 
' writers preceded tiiose of every other country, in 
pointing out its defects, and in discovering the real 
nature and functions of money, and the true princi¬ 
ples of commerce. The establishment of a direct 
intercourse with India did much to accelerate the 
progress of sound opinions. 'I'he precious metals 
have always been one of the most advantageous ar¬ 
ticles of export to the East.* And when the East 
India Company was established in 1600, power was 
given them annually to export/bre/gn gold coins nr 
bullion, of the value of L. .id,000. The Company 
were, however, bound to import, within six months 
after the return of every voyage, except the first, as 
much gold and silver as should together be equal to 
the value of the silver exported by them. But the 
enemies of the Company contended, that iheso regu. 
lations were not complied with, and that it was con¬ 
trary to all principle, and highly injuiious to the 
public interests, to permit the exportation of an;/ quan¬ 
tity of bullion. 'J'lic merchuiits and others interested 
in the India trade, emong whom we have to reckon 
Sir Dudley Digges, whose defence of the Company 
was published in l6l5, Mr Mun, who published a 
very able pamphlet in defence of the Company in 
lC21,t Mr Misseldcn, and more recently, Sir Josiah 
Child, could not controvert the reasoning of tlieir 
opponents, without openly impugning some of the 
commonly received opinions regarding money. In 
such circumstances, it is easy to sec, that prejudice; 
would be forced to give way to interest. At first, 
however, tlie advocates of the Company did not con¬ 
tend, nor is there, indeed, any good reason for 
thinking that they were of opinion that tlie exporta¬ 
tion of gold or silver to the East Indies was benefi¬ 
cial on the single ground that the commodities 
brought back were of greater value. They con¬ 
tended, that the Company did not export a greater 


* Pliny, when enumerating the spices, silks, and other eastern products imported into Italy, says, “ .Mi- 
nimaque computatione millies centena millia sestertium annis omnibus, India ct Seres, pcninsulaque ilia (Ara¬ 
bia) imperia nostro demunt." {Hisl. Nat. Lib. XII. cap. 18.) 

The Emperor Charles V. used to say that the Portuguese, who then engrossed almost the whole cuiu- 
tnerce of the East, were the common enemies of Christendom, inasmuch as they drained it of it.« treasure 
to export it to infidels!—(Misaelden On Free Trade, p. 24.) 

t This pamphlet, which is now become extremely rare, is printed in Purchas’s Pilgrims, Vol i. 
p. 732. 
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I’rn^ivvi of quantity of bullion than their charter authorized 

contended, that this 
exportation was advantageous, because the commo* 

V ^ —II - ditics imported from India were chiefly re-exported 
to other countries, from whence a greater quantity 
of bullion was obtained in exchange for them.* But 
even this was an immense advance in the progress to 
a sounder theory. C’est toujours le premier pas qui 
coute. The advocates of the Company began gra¬ 
dually to assume a higher tone; and at length bold¬ 
ly contended that bullion was nothing hut a comma- 
ditp, and that its exportation ought to be rendered 
as free ns the exportation of any other commodi¬ 
ty. Nor were these opinions confined to the part¬ 
ners of the Hast India Company, They were gra¬ 
dually communicated to others; and many eminent 
merchants were taught to look with suspicion on se¬ 
veral of the received maxims, and were in conse¬ 
quence led to acquire more correct and comprehen¬ 
sive views regarding commercial intercourse. The 
new ideas ultimately made their way into the House 
of Commons ; and in KiflS, the statutes prohibiting 
the exportation of forei^ coin and bttllion were re¬ 
pealed, and full liberty given to the East India Corn* 
pany, and to private traders, to export the same in 
unlimited quantities. 

In addition to the controversies respecting the 
East India trade, the discussions to which the foun¬ 
dation of the colonies in America and the West In¬ 
dies, the establishment of a compulsory provision 
for the support of the poor, and the acts prohibiting 
the exportation of wool, and the non-importation of 
Irish cattle, &c. gave rise, attracted an extraordinary 
portion of the public attention to questions connected 
with the domestic policy of the country. In the 
course of the seventeenth century, a more than 
usual number of tracts were published on commercial 
and economical subjects. And although the doctrines 
of the greater number of the writers are strongly 
tinctured with the prevailing spirit of the age, it can¬ 
not be denied, that several of them have risen above 
the prejudices of their contemporaries, and have an 
unquestionable right to be regarded as the founders of 
the modern theory of commerce; as the earliest 
teachers of tliosc sound and liberal doctrines, by 
which it has been shown, that the prosperity of states 
can never be promoted by restrictive regulations, 
or by the depression of their neighbours—that the 
genuine spirit of commerce is inconsistent with the 
dark and shallow policy of monopoly—and that the 
self-interest of mankind, not less than their duty, re-, 
quires them to live in peace, and to cultivate friend¬ 
ship with each other. 

.Mr Mtin. We have already referred to Mr M un’s treatise, 
entitled England's Treasure by Foreign Trade. 


This treatise was first published in but there is IVogrtuef 
good reason to suppose that it had been written 
many years previously. Mr Mun’s son, in the de- 
dication to Lord Southampton, prefixed by him to 
the work, says, that his father •* was, in his lime, fa- ^ 
mous among merchants,” a mode of expression which 
he would hardly have used, had not a considerable 
period elapsed since his father’s death; and Mr 
Edward Misselden, in his Circle if Commerce, 
published in IfiS), (p. 36), refers to hlr Mun's tract 
on the East India trade, and speaks of its author 
as being an accomplished and experienced merchant. 

Perhaps, therefore, we shall not be fur wrong if we 
assume, that this treatise was written so early as 
IfiS.'i or 1640. At all events, it is certain, that the 
doctrines which it contains do not difier much from 
those which he had previously maintained in his 
pamphlet in defence of the East India Company, and 
some of the expressions arc iiterally the same with 
those in the petition presented by that body to Par¬ 
liament in 1628 , which is known to have been writ¬ 
ten by MrMun. f The extract we have previous¬ 
ly given, shows that Mr Mun’s opinions, in so ibr 
as regards the question respecting the balance of trade, 
were exactly the same with those of his contempo¬ 
raries. Bur, wc believe, he was the first who en¬ 
deavoured to show, and wiio has, in point of fact, 
successfully shown, that a favourable balance could 
never be produced by restrictive regulations: —that 
the exporiation and importation oT bullion, coin, anti 
every other commodit}’, should be freely permitted ; 

—and that violent measures will never bring gold or 
silver into a kingdom, or retain them in it. (pp. C17. 

&c. original ed.) Mr Mun also distinctly lays 
it down, “that those who have wares cannot wmU 
money,” and that “ it is not the keeping of our mo¬ 
ney in the kingdom, but the necessity and use qfovr 
wares in foreign countries, and our want tf other com¬ 
modities, that canseth the vent and consumption on all 
sides which canseth a quick and ample trade." (p. 43.) 4 
Nor arc these detaciicd and incidental passages 
tlirown out nt random. They breatlic tlie same 
spirit wiiich pervades the rest of Mr Mun’s hook, 
and constitute and form u part of his system. Ilia 
observations in answer to hlalyne’s, on some rather 
dillicult questions connected with exchange, are both 
accurate and ingenious. 

The first edition of Sir Josiah Child’s celebrated 
work on trade {A New Discourse of Trade, iIJy:.) wasciiiW. 
published in 1668; but it was very greatly enlarged in 
the next edition, pitblislicd in IfiflO. There are 
many sound and liberal doctrines advanced in this 
book. The argument to show that colonies do not 
and cannot depopulate ilic mother country is as con¬ 
clusive as if it had proceeded from tlie pen of Mr 


* Those who have not the original pamphlets m.iy consult Maepherson’s History of Commerce, Vol. II. 
pp. 297 , 315, .Oil,—Maepherson’s Aceounl of the European Commerce with India, pp. U4, 104,—and Mr 
Kobert Grant’s Sketch of the History if the Company, p. 44, where they will find an ample confirmation of 
what we have stated. 

t This petition, and the reasons on which it is founded, were so well esteemed, as to occasion its being 
reprinted in l64I. 

J These expressions are in the petition of the Company, presented to Parliament in 1628. 
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rngitMof Malthus; and theJust and forcible x«amine in de- 
fence of the naturalization of the Jews in highly ere> 
'BdSu<L liberality and good.nntp of the writer, 

and diicovers a mind greatly lupcrior tp the preju- 
dicea of the age. Sir Josiah has also many good and 
judicious observations on the bad effects of the laws 
against /orettalUng and regraling ; on those limiting 
thie number of apprentices; and on corporation pri> 
viieges. 

When treating of the laws relating to the expor* 
tation of wool, Sir Josiah lays it down as an axiom. 

That they that can give the best price for a com¬ 
modity shall never fail to have it by one means or 
other, notwithstanding the opposition of any laws, or in¬ 
terposition of any power by sea or land; 0 /tuch force, 
euhlilly, and vivace, U the general course of trade." 

The radical defect of Sir Josiah Child’s Treatise 
consists in the circumstance of its being chiefly writ¬ 
ten to illustrate the advantages, which he l^ours to 
show, would result from forcibly reducing the rateof 
9 interest to four per cent.; an error into which he 
had been led by mistaking tlie low interest of Hol¬ 
land for the principal cause of her wealth, when this 
low interest was in truth the effect of her compara¬ 
tively heavy taxation. 

It is, however, worthy of remark, that this error 
was very soon detected. In the same year (1668) 
that Sir Josiah’s Treatise first appeared, a tract 
was published, entitled, Interest qf Money mistedeen, 
or a Treatise, proving that the Abatement ty Interest is 
the Effect and not the Cause tff Ike Riches eff a Nation. 
The author of this tract maintains the same opinions 
tliat Were afterwards held by Locke and Montesquieu, 
that the interest of money does .not depend on sta¬ 
tutory regulations, but that it varies according to 
the comparative opulence of a country; or rather 
according to the comparative scarcity and abun¬ 
dance of money—increuing when the supply of mo¬ 
ney diminishes, and diminishing when it increases.* 
.Having endeavoured to establish this principle, the 
author of the tract successfully contends that Sir 
Josiah Child had totally mistaken the cause of the 
wealth of the Dutch, of which he shows the lowness 
of their interest was merely a consequence. 

Sir William 1672, Sir William Petty published his cele- 
Petty's I'o- brated tract, entitled, the Political Anatomy of Ire- 
litical Ana- land. In this work, the absurdity of the act passed 
in 1664, prohibiting tho importation of cattle, beef, 
&c. from Ireland into Britain, is ably exposed, and 
the advantage of an unconstrained internal commerce 
clearly set forth. “ If it be good for England," says 
Sir William, <■ to keep Ireland a distinct kingdom, 
why do not the predominant party in Parliament, 


suppose the western members, make England be- /*^P***.*^ 
yond Titot another kingdom, and take tolls and cut- 
toms upon the borders f Or why was there ever any a 
union between England and Wain I And why may 
not the entire kingdom of England be further can- 
topised for the advantage of all parties T’ (P. 84, ed. 

1719.) 

The great defect in the writings of Mon, Mis- 
celden. Child, and others, did not really consist so 
much in their notions about the superior import¬ 
ance of the precious metals, or even the balance 
of trade, os m their notions respecting the supe¬ 
rior advanti^es derived from the importation of 
durable, rather than of rapidly perishable commodi¬ 
ties, and luxuries. This, however, was an extreme¬ 
ly natural opinion; and we cannoit be surprised that 
me earlier writers.on commerce should not have 
avoided falling into an error, from which neither the 
profound sagacity of Locke, nor the strong sense of 
Mr Harris, have been able to preserve them. But 
even so early as 1677, the fulacy of this opinion 
had been perceived. In that year, there appeared 
a small tract, entitled, England's Great Happiness; 
or, a Dialogue between Content and Complaint; in 
which the author contends, that the importation of 
wine, and other consumable commodities, for which 
Uiere is a demand^ in exchange fqr money, is ad¬ 
vantageous; and, on this ground, defends the French 
trade, which was as loud^ declaimed against by the 
practical men of that day as it is by those of the pre¬ 
sent. We shall make a short extract from this re¬ 
markable tract: 

" Complaint.—.Y ovl speak plain; but what think 
you of the French trade ? which draws away Cur mo¬ 
ney by wholesale. Mr Fortrey, f whom I have heard 
you speak well of, gives an account that they get 
L. 1 , 600,000 a-year from us. 

Coaten/.—’Tie a great sura; but, perhaps, were 
it put to a vote in a wise Counidl, whether for that 
reason the trade should be left off, 'twould go in the 
negative. For paper, wine, linen, Castile soap, bran¬ 
dy, olives, capers, prunes, kidskins, uffiities, and such 
like, we cannot be without; and for the rest, which 
you are pleased to style Apes and Peacocks (although 
wise Solomon rankM them with gold and ivory), 
they set us all agog, and have increased among us 
many considerable trades. * * 1 must confess, I 
bad rather they’d use our goods than money; but if 
not, 1 WOULD NOT Lom Tiia oxttinq ot ten found 
B icAUBE I can’t uaiT AN RUNDBBD ; and I don’t 
question but when the French get more foreign trade, 
they’ll give more liberty to the bringing in foreign 
goods. I’ll suppose John-a-Nokes to be a butcher. 


* It has been generally supposed that Mr Hume was the first who showed (in his Essay on Interest) the 
fallacy of this opinion, and who proved that the rath of interest did not depend on the abundance or scarcity 
of money, but on the abundance or scarcity of disposable capital compared with the demands of the bor¬ 
rowers, and the rate of profit. This, however, is a mistake, the doctrine in question, having been fully de¬ 
monstrated in a pamphlet written by Mr Massie, entitled. Essay on the Governing Causes of the Natural Rate 
of Interest, published two years before Mr Hume’s Essay appeared. 

f Mr Fortrey’s pamphlet liaS been much referred to. 'It was published in 1663, and reprinted in l673. 
It contains a very good argument in favour of inclosurei. The reference in the teitt sufficiently explains the 
opinions of the writer ia r^trd to commeice. 
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Dick-a-l^tyles to be an Exchange man, yourself a 
lawyer, ntllyou buy no meat or ribbande, or your toife 
a fme Indian f>own or fan, became they mil not 
truck mth you for indentures whiih they have need off 
I suppose no; but if you get money enough of others, 
you care not though you give it away tn specie for 
these things; 1 think 'tis the same case.” 

The general spirit of this tract may perhaps be bet* 
ter inferred from the titles of some of the dialogues. 
Among others, w'e have “ To export money our great 
advantage;’-^** The French trade a prof table trade;" 
—“ Variety^ wares for all markets, a greai admn- 
iage I^gh living, a great improvement to ike 
arts —“ In'bitation of foreign arts, a great advan¬ 
tage —“ Multitudes of traders, a great udvantagef 
&c. &c. But iu influence was far too feeble to ar* 
rest the current of popular prejudice. In the year 
after its publication (1678) the importation of French 
commodities was prohibited for three years. This 
prohibition was made perpetual in the reign of Wil¬ 
liam III. when the French trade was declared a »wt- 
sauce I—a principle, if we may so call it, which has 
been acted upon to this .very hour. 

Ill l68l, a pamphlet was published in defence of 
the East India Company, under the signature of 
" Philopatris,” but evidently thp production of Sir 
Josiah Child. In tlie introduction to* this pamphlet, 
the following general principles are laid down:— 
That all close monojiolies (Sir .Tosiah contends 
that the East India Company does not come under 
this description), of what nature or kind soever, are 
destructive to trade, and consequently obstructive to 
the increase of the value of our lands.” 

“ That silver or gold, coined or uncoined, though 
they are used for a measure of all other things, are 
no less a commodity than wine, oil, tobacco, cloth, or 
stuffs; and may, in many cases, be exported as much 
to the national advantage as any other commodity” 

“ That no nation ever was, or will be, considerable 
in trade, that prohibits the exportation of bullion." 
(p. 3.) 

In Sir William Petty's Quantulumcunyue, p(Mith-> 
ed in 1682, the subject of money is treated with 
great ability, and the idea of draining England of her 
cash, by an unfavourable balance, successfully com¬ 
bated. “ If some English merchants," it is said, 
should be so improvident as to carry out money 
only, then the foreign merchants would buy up such 
English commodities, as they wanted with money 
brodght into England from thehr respective countries, 
ot with such commodities as England likes better 
than money ; /or the vending qf Englith eornmodities 
doth not depend on any thing ase but the use and need 
which foreigners have of them" Sir W. denies that 
" a country is the poorer for having less money;" and 
concludes by strongly condemning the laws regulat¬ 
ing the rate of interest; observing, that there may 
as wen be laws to regulate the rate of exchange ana 
of insurance. (Sec pp. 3, 6, 8, original edition.) 
ut a tract, entitled. Discourses on Trade, prinei- 
ly directed to the Cases of Interest, Coinage, Cl^ 
and Increase of Money, written by Sir Dudwy 
_ ortb, and published in 1691, unquestionably con¬ 
tains a far more able statement of the brue principles 
of commerce than any that had then appeared. . 
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We remt tiiat our limits will not permit our giv- Ffsgnsi ct 
ing so full an account as we could have wished 
this extraordinary tract. Hie author is a most in- 
telligent and consistent advocate of the great princi- 
pies of commercial freedom. He is not, Uke the roost 
eminent of his predecessors, well informed on one * 
subject, and erroneous on another. He is through¬ 
out sound and liberal. His system is consentaneous 
in its parts, and complete. He shows, that in com¬ 
mercial matten, nations have the same interests as 
individuals; and exposes the absurdity of supposing, 
that any trade which is advantageous to the mer¬ 
chant can be injurious to the public. His opinions 
respecting the imposition of a seignorage on the 
coinage of money, and the expediency of sumptuary 
laws, then in great favour, are equally enlightened. 

We subjoin from.the preface to this tract an ab¬ 
stract of the general propositions maintained in it: 

“ That the whole wokls as to trade is 

BUT AS ONE NATION OR PEOPLE, AND THEREIN NA-^ 

TIONS ARE AS PERSONS. ^ 

'* That the loss of a trade with one nation is not 
that only, separately considered, but so much of the 
trade of the world rescinded and lost, for all is com¬ 
bined together. 

'* That there can be ko trade unprofitable 

TO THE PUBLIC ; POR IF ANV PROVE SO, MEN LEAVE 
IT OFF; AND WHENEVER THE TRADERS THRIVE, 

TUB PUBLLIC, OF WHICH THEY ARB A PART, THRIVE 
ALSO. 

" That to force men to deal in any prescribed 
manner may profit such as happen to serve them; 
but the public gains not, because it is taking from 
one subject to give to another. 

“That no laws can set prices in trade, the rates 
of which must and will make themselves. But when 
such laws do happen to lay any hold, it is so much 
impediment to trade, and therefore prejudicial. 

“ That money is a merchandise, tvhereqf there may 
be a glut, as well as a scarcity, and that even to an in¬ 
convenience. * 

“ That a people cannot want money to 

SERVE THE ORDINARY DEALING, AND MORE TUAN 
ENOUGH THEY WILL NOT HAVE. 

“ That no man will be the richer for the making 
much money, nor have any part of it, but as he buys 
it for an equivalent price. 

“ That the free coynage is a papelual motion found 
out, whereby to melt and coyn wilhout ceasing, and so 
to feed goldsmiths and coyners at the public charge. 

“ That debasing the coyn is defrauding one ano¬ 
ther, and to the public there is no sort of advantage 
from it; for that admits no character, or value, but 
intrinsick. 

“ That the inking by alloy or weight is all one. 

“ That exchatige and ready money are the same, no¬ 
thing but carriage and re-carriage being saved. 

“ That money exported in trade is an increase to 
the wealth of the nation; but spent in war, and pay¬ 
ments abroad, is so much impoverishment. 

" In short, that all favour to one trade, or 

INTEREST, 18 AN ABUSE, AND CUTS SO MUCH OF 
PBOVIT FBOM THE PUBLIC.^ 

Unluckily this admiridile tract never obtained any 
eonsiderabie circulation. There is good reason, in- 
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PtagnH dMd> to luppoia titot It wa* Resignedly tupprened. * 
At ell eveou, ft tpeedily bocamefK^ieely noarcot 
iCiSa^ end w« aie not airare that it haa ever been referred 
. - '-, 1 . to by any subsequent writer on coosBoerce. 

Mr Locke. The disordered sute of the coioi and the proceed* 
uiKt relative to the great recoinage in tbb tdgn of 
Vnlliam III., led to a great deal of discostion both 
in and out of Parliament, and contributed, in no or* 
dinary degree, to diffuse Juster notions respecting 
money and commerce. It was then that Mr Locke 
published his well known tracts on Money, t These 
tracts immediately obtuned a very extensive circu- 
^ j^ion; and though infected .with some very grave 
errors, they had a powerful influence in preventing 
Mr Lowndes’s proposal for degrading the standard of 
the coin from being carried into effect, and in con¬ 
tributing to establish the true theory of money. The 
restoration of the currency was not, however, effect* 
ed without great opposition. A large minority in 
^ Parliament supported Mr Lowndes’s views; and Uiey 
were also supported by a n umber of writers. Of these, 
Mt Barbon. Mr Nicholas, Barbon seems to have been one of the 
ablest. In his tract, entitled, A Ditcourte concerning 
Cmiung the New Money Lighter, published in I 696 , 
he detected several of the errors into which Mr 
Locke had fallen; and he has the further merit of 
having ably demonstrated the fallacy of the popular 
opinions respecting the balance of trade; and of 
having shown, that no bullion could ever be sent 
abroad in payment of an unfavourable balance, unless 
it was at the time die cheapest and most profitable 
article of export. 

The inferences deduced by Mr Barbon from his 
investigations into the balance of trade and foreign 
exchange are: 

“ That a trading nation is made rich by traffic 
and the inRustry of the Jnbabitants—and that the 
native stock of a nation can never be wasted. 

" That no sort of commodities ought to be total¬ 
ly prohibited--.and that the freer trade is, the better 
the nation wm thrive. 

“ That the poverty and riches of a nation does 
not depend on a lesser or greater consumption of 
foreign trade, nor on the difference of the value of 
those goods that are consumed.' 

“ That the balance of trade is a notion that serves 
rather to puzzle all debates of trade, than to discover 
any particular advantages a nation may get by re* 
giuating of trade. 

“ That the btdance of trade (yf there be one) it not 
the cause of landing away the money out (fa nation: 
But that proceeds from the difference of the value if 
buUion in teoeral countries, andfrom the profit thiU 


merchant makes bjf tending it away more than by Wtageima t 
^ exchange. i, CmthstSsil 

^ “’That there is .up, occaaion to adnd away money 
or bullion to pi^biUs of exchange,, or balance ac* 
counto. 1 ' 

“ That all sorts of goods, of the value of the bill 
of exchange, or the b^anoe of the account, will on. 
swer the- bill,..and balance the account as well as 
money.”-r.(p. 59.)i 

It is singular, that a writer possessed of such 
sound and enlarged opinions respecting die princi¬ 
ples of commercial intercourse, and who bad shown 
that bullion differed in no respect from other com- 
m^ities, should 'have maintained, that the value of 
doined money chiefly depended on the stamp affixed 
to it by government. This gross ind unaccountable 
error destroyed the effect of Mr Barbon’s tract; and 
was, most probably, the cause of the oblivion into 
which it very soon fell, and of its never baving at* 
tracted that attention to which it was on other ac¬ 
counts justly entitled. 

The commercial writings of 0r Davenant, In-Dr nave, 
spector-General of Imports and Exports in the reign n<u»- 
of Queen Anne, were published in the interval be¬ 
tween 1695 and 17li. Though a partisan of the 
mercantile system, Dr Davenant had emancipated 
hhnself from many of the prejudices of its more in¬ 
discriminate and zealous supporters. He considers 
a watchful attention to the balance of trade, and its 
“ right government,” as of the highest importance; 
but he does not consider wealth as consisting exclu¬ 
sively of gold or silver; or that prohibitions and re¬ 
strictions should be rashly imposed, even on the in* 
tercourse with those counlries with which the ba¬ 
lance ia Mipposed to be unfavourable. But we arc 
fkr from thinking, that the commercial writings of Dr 
Davenant deserve the eulogies that have been be¬ 
stowed on them; or that they had any material ef* 
feet in accelerating the progress of sound commercial 
science. They do not, in fact, contain a single prin¬ 
ciple that is not to be found in the work of Sir Josiah 
Chiifl. Some of Or Davenant's paragraphs are ex¬ 
ceedingly good; but the treatises oT which they form 
a part are remarkably inconclurive, and are for the 
most part founded on narrow and contracted princi¬ 
ples. There is no evidence to show that Dr Davc- 
nant was at ail aware of the effect of commerce in 
facilitating the production of wealth, by enabling the 
inhabitants of each particular country to ^vote them- 
Klves, in preference, to those employments M tlje 
•ucce^ul prosecution of which they have some na¬ 
tural advance. I 

Id l754,^sc^ Vanderliot, who describes him- Jacob Van- 

deiUoi. 


* See the Honourable Roger North’s Life of Us brother, the Honourable Sir Dudley North, p. 179 . 
f Consideratsons'm the Lowering of Interest and Raising the Value of Money, 1691. Further Consider- 
atieni concerning Raising the Value m Money, 1695. 

The progress of enlarged and liberal ophuons with remurd to commerce seem to have been in no small 
degree counteracted by the publication of the British if^reAsssU. Thia work was written by some of the 
first merchants of their time, and was chiefly intended iff expose the alleged defects in the commercial 
trea^ with France nemliat^ by Queen Aane’s Tor^ tidtoiiustratioa m 1713. It consists of a series of 
papers published weeing and afterwarda collected in tfarce volumes. I^Uic opinion being veiy much 
against the teaety, the BritiA Merchant enjoped a large ahaif of p^nlwity. Its authora appear to have 
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rrannii of leif M a tndesman, published bis tract, entitled, 
*'sSr***^ Money aiufww otf rAin^r. Mr Stewart has referred 
Kngb^ to this tract in the Appendix to his valad>Ie Life qfDr 
- I - ^ —I, -■ Smith, and has <^uoted some passages, iliusU^ve of 
the aidsaatages or comraerciid (reedom, which, he truly 
says, " will bear a comparison, both in point of good 
sense and of liberality, with what was so ably UBged 
by Mr Hume twenty years afterwards, in his Essh^ 
OH the Jealouip of Trade." Vanderlint closes his 
pamphlet with an argument in favour of the substi* 
tution of r territorial tax in place of eveiy other— 
an idea borrowed from Locke, and subisequently 
adopted by the French economists. 

Sit Matthew In 1744, • Sir Matthew Decker, an extensive mer- 
Detker. chaht, published his Emay on the Camet of the De- 
cUne ^ Foreign Trade. This essay has been fre* 
qnentiy referred to by Dr Smith, and it deserved 
his notice. Sir Matthew is a most intelligent and 
decided enemy of all restrictiont, monopoUet, and 
prohibitions' whatet>er. To give full freedom to in> 
dustry—he proposes that all coiwration j^vileges 
should be abolished; and that all the existing taxes 
should be repealed, and replaced by a eingk tax laid 
on the consumers of luxuries, proportionally to their 
incomes. The following short extracts will ^ve ap 
idea qf the spirit and ability which pervades Sir Mat* 
thew’s work 

" In the Memoirs of Tie Witt, is is said, * that re- 
straini it always hurtful to trade the reason whereof 
is plain ; for nature has given various products to e/i* 
rious countries, and thereby knit mankind in an inter¬ 
course to supply each other*s wants. To attempt to 
sell our products, but to buy little or none from fo¬ 
reigners, is attempting an impossibility, acting con¬ 
trary to the intent of nature, cynically, and absurdly; 
and, as ours is a populous manufacturing country, 
might be prejudicial to our interests; for, could we 
raise all necessaries and vanities within ourselves, 
this intercourse designed by nature would be de¬ 
stroyed ; and then, how is our navy, our only bul¬ 
wark, to be maintained I” (p-147.) 

“ Trade cannot, will not, be forced; let othdf iia- 
tions prohibit, by'what severity they please, interest 
will prevail; they may embarrass their own trade, but 
cannot hurl a nation, whose trade is free, so much as 
themselves. Spain has prohibited our woollens; but 
had a reduction of our taxes brought them to their 
natural value only, they would bo the cheapest in 
Europe of their goodness, consequently mutt be 
more demanded by the Spaniards, m smuggled into 
their country in spite of their government, and sold 
at better prices; their people would be ^arer cloth¬ 
ed, with duties and prohibitions, than Mhout, con¬ 
sequently must sell their oil, wine, and other com- 
mmlities, dearer; whereby other nations, raising the 
like growths, would gain groumbupon them, and their 
balance of trade grow less and less. But should we, 
for that reason, prohibit their commodities I By no 
for the dearer they grow, no more than what 
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are just necessary wU be used; thmr prohUntion dm PMgKsi sf 
their otm iktiness t w>me may be necessary for us; 
whed are so, we should not make dearer to our own j 
people; some may be proper to assort cargoes forv.rif*>v<^,> 
othm* countries, and why should we prohibit our 
people that advantage ? Why hobt oorsxx.ves to 
HVftT THa SFAHiAnDS f If we would retaliate ef« 
fectually upon them for their ill-intent, faandiotne 
premiums given to our plantations to raise the same 
growths as Spain might enable them to supply us 
cheaper than the Spaniards could do, and establish 
a trade they could never recover. Premiums may 
gain trade, hat prohibitions mill destroy it." (p. ISS.) 

Sir Matthew applies the same argument to expose 
the absurdity and injurious effect of our restraints 
on the trade with' France. " 1 allow," he says, “ that 
Britain should be always vigilant over the designs of 
France, but need not be afraid of her power ; her 
wise regulations in trade should be the objects we 
should keep our eyes upon, and out-do her if possi¬ 
ble or else, as she rises, we must sink. But it is 
our comfort, that our remedy is always in our own 
hands; nor can there be any solid reason for the na¬ 
tion’s paying dearer to other countries for goods we 
could buy cheaper in France. Would any wise 
dealer in London buy goods of a Dutch shopkeeper 
for 15d. or ISd. when he could have the same from 
a French shopkeeper for Is. ? Would he not consi¬ 
der, that, by so doing, he would empty his own 
pockets the sooner,'and that, in the end, he would 
greatly injure his own family by such whims i And 
shall this nation cotnmil an absurdity that stares every 
private man in the face f — The certain way to 
be secure is to be more powerful, that is, to extend 
our trade as far as it is capable of; and as restraints 
have proved its ruin, to reject them, and depend on 
freedom for our security; .bidding defiance to the 
French, or any nation in Europe, that took umbrage 
at our exerting our natural advantages.” (p. 184.) 

We do not mow that the impolicy of restrictions 
on the importation of foreign com has ever been 
more ably and triumphantly exposed than in the fol¬ 
lowing passage: “ Every home commodity, in a free 
trade, will find its natural value; for, though that 
fluctuates, as of necessity it must, according to the 
plentifulness or scarcity of seasons, yet, for the home 
consumption, every home commodity must have great 
advantage over the foreign, as being upon the spot, 
and free from freight, uisurance, commission, and 
charges, which on the produce of lands, being all 
bulky commodities, must in general be about 15 per 
cent., and a greater advantage cannot be given with¬ 
out prejudice; for ISper cent, makes a great difference 
in the price of neceuaries between the nation selling 
and the nation buying, and is a great difficulty on 
the latter, but, arising from the natural course of 
things, cannot be helpra ; though it is a suffidmt se¬ 
curity to the landholder, that fareiffsers can never im¬ 
port more necessaries than are msolutely required; 


been thoroughly imbued with all the prejudices of the mercantile sect; and the work is now only deserving 
of notice os containing the fiilleit exposition of their peculiar doctrines. 

* We quote from the edhion of the FMoy piiblisned<at Edinburgh in 1756« It appears from the work 
itself (p. 4), that it bad been written in 1740; the first edition was in 4to. 
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Pfegmtaf and, I pretoaei in Mdi caawt |k«y b«ve mora dha« 
riQr than to atarve th« peopta nemy for,ah imagin* 
^^“■1 aiy profit, whtdi yet would prove their hiin'io the 
■ end t for it it afaUuey and an abairdity to think to 

raite the value ^ landt ly oppretmnt on tkt jmple 
thid cramp their trade i for if trade dedinea, the-eom- 
mon people rauit dtber come upon the pariah, or fly 
for business to our neighbours: in the first case, 
they become a hcavy^ on the ridi, and instead of 
buying the produce of their lands, must have it given 
them; and In the second case, when the conainners 
are gone, what price will the produce of land bear 
4p* 56.) 

Mr Hume. Of a work SO well known as Mr Hume's Political 
Ettayi (published in 17S9) it is almost superfluous 
to speak. The ability with which he has combated 
the prejudice against the French trade, and expos* 
ed the absurdity of the dread of being deprive of 
a sufficient supply of bullion; the Imerality and 
expansion of bis views respecting commerce in ge« 
neral; and the beauty of his illustrations, cannot be 
too highly praised. It did not, however, enter into' 
Mr Hume's plan to give a systematic view of the ef« 
fects of commerce, nor has he instituted any analysis 
Mr Hairia. of the sources of wealth. Mr Harris lias endea* 
voured to supply the latter deficiency; and hit Ettay 
upon Money and Coins, published in 1757, is, per* 
haps, on the whole, the best economical treatise 
that had appeared previously to the publication of 
the Wealth of Nations. We have already noticed 
Mr Harris’s mistake of supposing that it was more 
profitable to import durable rather than rapid* 
ly consumable commodities; and, as a writer on 
commerce, he is undoubtedly very inferior to Sir 
Dudley North and Sir Matthew Decker. But the 
comprehensive and able manner in which he has 
treated the subject of money; the skill with which 
he has illustrated the efiects of the division of labour 
in facilitating production and increasing weaidi; and 
the near approach he has made to some of the fun* 
damental doctrines of Dr Smith, if thepr do not give 
him a pre-eminence, certainly place him in the first 
rank among his precursors. 

Karly Ito- We have been induced to treat of the progress 
UanWiiteiiof commercial science in England at considerable 

on Com- 
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length, partly on aoeoant of tho iatereel and i»*Be4riiaitaa 
portance of the sbliject,- and partly' because we y ™— 

■ m not acquainted with any work in which It .*”””?** 
has been investigefed. M. Say and some other 
continental writers contend, that the Italians and 
French dvre the first who discovered and esta* 
biished the just principles of commercial inter* 
course. But the details we have now given prove 
the indJsputahle priority of the English. The' 
economiod works of Davansati, Serra, Turboto, 
and Scaruffi, are almost wholly occupied with a 
discussion of the efieots of a forced reduction of 
the standard of money. They deserve credit for 
having opposed all tampering with the currency; but 
the arguments they employ to show iu bjustice and 
impolicy, are stated wi& much grehter brevity and 
force in Sir Robert Cotton's speech in the Privy 
Council in lflS6. The Ditcureo Eeonomico of Ban* 
dini, the earliest writer on commerce whose worlu 
have been tboi^ht worthy of a place in the volumi¬ 
nous collection of Italian works on Political Econo¬ 
my, • was published so late as 1757. Belioni and 
Algarottt’s Essays on Commerce, both very inferior 
to the works of Sir Josiah Child or Sir Dudley North, 
were published, the former in I750, and tho latter in 
1763. 

'The FVeneb have still less clum than the Italians Early 
to be considered tlie discoverers of the true princi- Ymncb 
pies of commerce. There is much accurate observe- 
tion, and many just, patriotic, and striking observe*^ 
tions on the mjuiy France sustained from the want 
of a free, internal traffic, and from the oppressiveness 
of taxation, in the Dixme Royale of the famous Mar¬ 
shal Vauban, written in 1698. But Vincent de Gour- 
nay, whom the French state to be one of the earliest 
of their authors, who entertained comprehensive and 
libera) notions regarding commerce in general, was 
boro so late as 1718. t M. Gournay publisbcd 
translations of the treatise of Sir Josiah Child, and 
of a tract of Sir Thomas Culpepper’s, at Paris in 
1752. So slow was tlie progress of economical 
scieMe in France, ^ateven Montesquieu has a chap¬ 
ter entitled, “ A quettes nations U est desavantageux 
de faire le commerce.’’^ 

But neitlier*the efibrts of the English nor French System of 

the Frcneb 

___-_Economiete. 


* Scrittori Classiei JtaUani di Economta Polition, The publication of this collection of the works of her 
economical writers does honour to Italy. It was begun in 1803 and finisbed in 1805, in 50 volumes, fivq. 
t See Dupont’s edition Des Oeuvres de M. Turffd, Tom. III. p. 311. 

i Maupertuis, in bis Moge of Montesquieu, candidly admits that France is indebted for the science of 
commerce, finance, and popubtion, or of Political Economy, to England. The jMsage is curious: 
■' Comme le plan de Montesquieu,” he observes, “renfermoit tout ce qui pent etre utue au genre humain, 
il n’a pas oubltfi cette partie essentielle qui regarde le commerce les finances, la population 1 Science si 
nouvelle parmi nous, qu'elle n’v a encore point de nQm.-«*G’est ehes nos voisisu qu'elle est nie; et die y de~ 
meurajttsque d ee one M. Melon hi fit paster le mer” 

Melon's work, Essai /'o/triyiie stir le Commerce, was published in 17S4i.—It is entirely founded on the 
principles of the mercantile qrstem. Mr Bindon translated it into English, and published it, dlong witii some 
rather valuable annotations and remarks, at Dublm in 1739. 

Melon had advocated the ruinods poli^ of raisti^ the denomination of the coin. This gave occasion to 
the publication of a very acute work by Dutot, tatitled, Rqflexions Pditimes tur les Finances et le Com~ 
merce, 3 Tomes, l2mo. 17SS. Dutot's work was in its turn very ably oriucised by Duvemey, in hie Examen 
des R^xions Politiqua tur le Finanau, tec. S Tomes, ISmo. 1740. These works contain a great deal of 
very curious and interesting itflormation respecting tiie Freddi; finances. Duvemey’s account of the famoua 
Mississippi Scheme is particularly good. 
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Byncm of writer* in fkvour of die freedom of commerce end 
the trench industry had any considerable influeDcc on the mer* 
Keonomwti. system. Their opinions respet^ing' the nature 

of wealthj and of the eaiues of national opulence, be« 
ing confused and contradictory, their arguments in 
vour of a liberal system of commerce had somewhat 
of an empirical' appearand, and failed of making 
that impression which is always made by argumeats 
founded, on well established principles, and shown 
to be consistent with experience. Mr Locke, os we 
shall hereafter show, unquestionably entertained very 
correct opinions respecting the paramount influence 
of labour in the production of wealth; but he did 
not prosecute his investigations with, the view of elu¬ 
cidating the principles of this science, and made no 
reference to them in his subsequent writings. Mr 
Harris adopted Mr Locke's views, and deduced from 
them some practical inferences of great iasportance; 
but his general reasonings are merely introductory 
to his Irealite ou Money, and are not illustrated 
with that fulness of detail, or in that comprehensive 
and systematic manner that is necessary in scientific 
.ti. Quesnay. works, The celebrated M. Quesnay, a physician, 
attached to the court of Louis XV., has the unques¬ 
tionable merit of being the first who attempted to 
investigate and analyze the sources of wealth, wiifi 
the intention of ascertaining the fundamental principlrs 
of Political Economy, and who gave it a systematic 
form, and raised it to the rank of a science. Ques- 
nay’s father was a small proprietor, and having been 
educated in the country, he was naturally inclined 
to regard agriculture with more* than ordinary par¬ 
tiality. At an early period of his life be had 
been struck with its depressed state in France, and 
had set himself to discover the causes which had 
prevented its making that progress which the in¬ 
dustry of the inhabitants, the fertility of the soil, 
and the excellence of the climate, teemed to msure. 
In the coune of this inquiry, he speedily discovered 
that the prohibition of exporting corn to foreign 
countries, and the preference given by the regulations 
of Colbert to the manufacturing and commercial dasses 
over the agricul turists, had been one of the most power¬ 
ful obstacles to the progress and improvement of agri¬ 
culture. But Quesnay did not satisfy himself with 
exposing the injustice of this preference, and its per¬ 
nicious consequences. His heal for the interests of 
agriculture led him, not merely to place it on the 
same level with manuflictures and commerce, but to 
raise It above them, by endeavouring to show that it 
was the only species of industry which contributed 
to increase the riches of a nation. Founding on the 
indisputable fact, that every thing which either mi¬ 
nisters to our wants, or gratifies our desires, must be 
originally derived from the earth, Quesnay assumed 
as a self-evident truth, thatthe earth was the oa\y source 
of wealth; and held that industry was altogether in- 
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capable of produmog any aew value, except when kyus mof 
emi^ojcd in agriculture, iuekidii^ therein fisheries 
Bummihes.* His observation of Uie striking efieou of 
the ^getatioe potnen tf nature, and his inability to ex- 
plainrtbAwd origin and causes of rent, confirmed hioi 
in Uda iw^n. The oircumstanee, that of ali iidio are 
engaged in hriwrious undertakings, none but the cul¬ 
tivators of) the soil paid rent for the use of nsUural 
events, appearad to him an inconhroverBble proof, 
that agriculture was .the only species of industiy 
which yielded a net surplus {^^roduit net) over and 
above the expencee of production. Quesnay allow¬ 
ed that manufacturers and merchants were high¬ 
ly useful; but, as they realised no net surplus iii 
the shape of rent, he contended they did not add 
any greater value to the raw material of the com¬ 
modities they manufactured or carried from place 
to place, than what was just equivalent to the value of 
the capital or stock consumed by them. These prin¬ 
ciples once established, it followed that landlords, 
farmers, and Jabourera employed in agriculture, were 
the only productive classes in a state ; and that the la¬ 
bour ofmanufiictureiwnd traders being unproductive, 
their mean* of subsntcnce, and their wealth, could 
only be derived from the agriculturists. It further fol¬ 
lowed, that the expences of government, and the 
various public burdens, however imposed, iqust be 
defrayed out of the produit net, or rent of the land¬ 
lords ; and, consistently with this principle, Quesnay 
proposed that all the existing taxes should be repeal¬ 
ed, and that a single tax (I'Impot unique), levied di¬ 
rectly from the produce of the land, should be im¬ 
posed in their stead. 

The economical table of M. Quesnay—" Cette for- 
mule ettonnante,” says Dupont, " qui peint la nais- 
sance, la distribution, et la. reproduction des ri- 
chesses, et qui sert d calculer avec tant de surety, 
de promptitude, et dq precision, Teifet de toutes les 
operations relatives aux richesses”—was first pub¬ 
lished at Versailles in 1758. 

But, however much impressed with the importance 
of agriculture over every other species of industry, 

Quesnay did not solicit for it any exclusive favour or 
protection. He successfully contended that the inte¬ 
rests of the agriculturists, and of all the other classes, 
would be best promoted by establishing a system of 
perfect freedom. He showed that it could never be 
the interest of the proprietors and cultivators of 
the soil to fetter or discourage the industry of mer¬ 
chants, artificers, and manufacturers: for the greater 
the liberty wbi^ they enjoyed, the greater would 
be their competition, and their pri^ucts would, 
in consequence, be sold so much the cheaper. 

Neither, on the other hand, could it ever be the in¬ 
terest of the unproductive classes to harass and op¬ 
press die industry of the agriculturists, either by pre¬ 
venting the free exportation of their products, or by 


* " Cberchant d’ou vient les richesses des nations, Quetnay trouva qu’ellea ne n^saent que des travaux 
dans lequels'la Nature et la Puissance Divine, concourant avec lea efforts pour produire on faire recueiiiir 
des praductions nouveiies: de sorte ^uVm ne peut attend I'angmentation det ces richesses que de la cuU 
tivatiun, de la piche, .et de Sexploitation des mines et des carrierea." (See Uie Notice tur les EconomUtes, 
by one of the most xealous of ne sect, Dupmt it Netrsosm, in the CEuvres de Target, Tome III. p. S1&) 
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Syntmof anv restrictive regulations whatsoever. When die 
^ caltivators enjoy the greatest degree of freedom, 
tlieir industry, and, consequently, dieir turplui pro- 
dace—the only fund from which any accession of 
national wealth can be dcriv'ed, will be carried to 
the greatest passible extent. According'-.Jhrr ihis 
** liberal and generous system'’ (WeaUh tf Nationt, 
Vol. III. p. 17)t the establishmmit of [lerfeet liberty, 
perfect secunty, and perfect justice, is the only, as 
u is the infallible, means of securing the highest de* 
gree of prosperity to all classes of the society. 

“ Ou a VO,” says the Commentator of this system, 
.M. Mercicr dc la Kiviere, “ qu’il est de I’essence de 
^ordre que I’interct particulier d'un seul ne puisse 
jamais etre separ^c de I'interet commun de tons; nous 
cn trouvons une^preuve bien convaincante dans les 
eifets que produit naturellement et necessairement la 
plenitude dc la libertd qui doit regner dans le com> 
merce, pour ne point blesser la propri^t^. L'interet 
personnel ciicourag6e par cette grande'libert^, presse 
virement et pcrpetuellement chaque homme en par* 
ticuiier, dc perfectionner, de multiplier les choses 
dont il est vendeur; de grosslr ainsi la masse des 
jouissances qu'il peut procurer aux autres hommes, 
afin dc grossir, par ce moycn, la masse des jouis- 
sances que les autres bommet peuvent lui procurer 
en cebange. Le monde alors va de lui meme; Ic 
desir de jouir, et la libertli de jouir ne cessant de pro* 
voquer la multiplication des productions ct I’accroisse- 
ment de I'industrie, ils impriment d toute la socidt^, 
un mouvement qui devient une tendance perpe* 
tuellc vers son meilleur etat possible.”—(Tome 11. p. 
444.)* 
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' W« shall have other o^rtunities of fully examio* SjsKtt of 
hig the principles of this theory. At present, it ht ^ 
■nmeient to remark, that, in asauadng agriculture to 
be the only source of wealth, because the matter of 
which all commodities are composed mutt be oriri* 
nally derived firom the earth, M. Quesnay and his 
fotlOweri mistake altogether the nature of prdduc* 
tion, and really suppose wealth to consist of matter. 

But, in its natunu state, matter is very rarely pos* 
sessed of utility, and is always destitute of value. It 
is only by means of the labour bestowed in the ap* 
propriation of matter, and in fitting and preparing it 
for our use, that it acquires exchangeable value, 
and becomes wealth. Human mdustry does not 
produce wealth by making any additions to the mat* 
ter of our globe; for this is a quantity susceptible 
neither of augmentation nor diminution. Its real 
effect Is simply to produce wealth hg giving utility to 
matter already in existence} and we shall hereafter 
show that the labour employed in manufactures and 
commerce is just as productive of utility, and conse¬ 
quently of wealth, as the labour employed in agricul¬ 
ture. Neither is the cultivation of the soil, as M. 

Quesqay supposed, the only species of industry 
which yields a surplus produce over the cxpences 
of production. When none but the best soils are 
cultivated, and when, consequently, agriculture is 
most productive, no rent, or produit net, is obtained 
from the land ; and it is only after recourse has 
been had to poorer soils, and when the produc¬ 
tive powers of the labour and capital employed 
in cultivation begin to diminish, that rent begins 
to appear. So that, instead of being a consequence 


* That M. Quesnay » entitled to the merit of originality cannot, we think, be disputed. It is certain, 
however, that he had been anticipated in several of his peculiar doctrines by some Englisli writers of the 
previous century. The fundamental principles of the economical system are distinctly and clearly stated 
in a tract entitled Reasons fora limited Exportation of Wod, published in 1677. " That it is of the greatest 
concern and interest of the nation,” says the author of the tract, *' to preserve the nobility, gentry, and 
those to whom the land of the country belongs, at least, much greater than a few artificers employed 
in working the superfluity of our wool, or the merchants who gain by the exportation of our manufactures, 
is manifest—1. Because they are the masters and proprietaries of the foundation of all the wealth tn this 
nation, all profit arising out of the ground which is theirs. 2. Because they bear all taxes and public bur¬ 
dens ; wliich, ill truth, are only born by those who buy, and sell not; all.seilers, raising the price of their 
commodities, or abating of their goodness, according to their taxes.”—(Not being able to procure the pam¬ 
phlet itself, we quote from the extract given in Mr Smith’s Memoirs of Wool, Vol. 1. p. 254.) 

In 1696, Mr Asgill published a treatise entitled Several Assertions Proved, in order to Create Another 
Species if Money than Odd, in support of Dr Chamberlayne’a proposition for a Laqd Bank. Wc extract 
irom this treatise the following passage, breathing, as Mr Stewart has justly observed, the very spirit of Qdes- 
nay’s philosophy:— 

*' What we call commodities is nothing but land severed from the soil—Man deals in nothing but earth. 
The merchants are the factors of the world, to exchange one part of the earth for another. The king 
himself is fed by the labour of the ox: and the clothing of the army and victualling of the navy must all 
be paid for to the owner of the soil as the ultimate receiver. All things ui the world are originally the 
produce of the ground, and there must all things be raiscd.”.**(Thi8 passage has been quoted in Lord 
Lauderdale’s Inquiry into the Nature and Origin f Public Wealth, 2d ed. p. 109.) 

These passages are intereiring, as exhibiting the first germs of tha theory of the Economists. But there 
is no reason whatever to suppose that Quesnay was aware of the existence of either of the tracts referred 
to. The subjects treated in them were of too local a description to excite the attention of foreigners; and 
Quesnay was too candid to conceal bis oblis^ons to then, had he realty owed Uicm any. It is probable be 
may have seen Mr Locke’s treatise on Rsmbsg the Viduoof Money, where the idea is thrown out that ail 
taxes fall ultimately on the land. But thero iaan imnepaiirable di&rence between the suggestion of Locke 
and the well digested system of QoMiiay. 



ioa POLITICAL 

Hytuavt of the luperior prodoctivenen of i^eulture) in* 
duttry, rent ie really a contequence of its being less 
I The opinion of M. Quesnay, that the 
~ iobbur of man derires no assistance from toe produc¬ 
tive powers of nature, except when employed in B|;ri- 
cultpre, is totally destitute of foundation; and, m a 
subsequent part of this article, we shall show that the 
manufacturer and merchant derive fully as much as* 
sistance from these powers as cither the agriculturist, 
the fisher, or the miner. 

Though the theory of the French economists, con¬ 
sidered m reference to the fundamental principles of 
the science, was equally erroneous with that to which 
it was opposed, its novelty and ingenuity, its systema¬ 
tic add consentaneous form, the liberal system of 
commercial intercourse which it recommended, and 
the benevolent and excellent character of its found¬ 
er, speedily obtained for it a very high degree of 
reputation. The opinions of M. Quesnay were early 
communicated to, and zealously er used by, his 
friends the Marquis de Mirabeau, ? Mcrcier de la 
Riviere, M. Dupont dc Nemours, and others ; and 
were afterwards advocated by Turgot, , 'e of the 
most distinguished statesmen of whm.. b'' .ice has to 
boast: * and by Let. .isne. Con cet, tlaynal, and 
most of the succeeding French writers n com¬ 
merce and finance. I'heir prac ai influence on he 
legislation of the country has also been consiuerablc. 
In 1763 the free trans,,, ition of corn ftom one 
province to another was permitted s and in 176 
liberty was given to export it to foreign countries 
whenever the home price did not exceed SO ''vns 
the septier (48s. the quarter). This lost edict, afte. 
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being suspended in 1770, was again revived in 1778 Sytt wa irf 
under the administration of Turgot. But the faci-^ 
lity given to the impimition of the contribution fott- 
cure, ought certainly to be considered as the greatest 
practical achievement of the labours of the econo¬ 
mists;' and there is but too much reason to fear it 
will long continue to afford a palpable demonstra¬ 
tion of the fallacy of their doctrines, f 

But, notwithstanding the defects of their theory,, 
diere can be no question tliat the labours of the 
French economists contributed powerfully to acce¬ 
lerate the progress of economical science. In rea¬ 
soning on subjects connected with national wealth, 
it was now found to be necessary to subject its souN 
ces, and the laws which regulate its production and 
distribution, to a more accurate and searching ana¬ 
lysis. In the course of this examination, it was 
speedily ascertained that both the mercantile and 
economical theories were erroneous and defective 
and that to establish the science of Political Econo¬ 
my on a Arm foundation, it was necessary to take a 
much more extensive survey, and to seek for its 
principles, not in a few partial and distorted facts, 
or in metaphysical abstractions, but in the connection 
and relation subsisting among the various phenome¬ 
na manifested in the progress of civilization. The 
Count di Verri, whose Meditations on Pditical Eco- 
nomy were published in 1771, demonstrated the fal¬ 
lacy of the opinions entertained by the French cco- 
non ts respecting the superior productiveness of the 
labour employed in agriculture; and showed that all 
the operations of industry really consist of modifica- 
‘•'•ns of matter already in ezislence. J But Verri 


• Turgot’s Rejiexions svr la Formation, et la Distribution dcs ^icki.sses published in 171L, 's cer¬ 
tainly the best of all the works founded on the principles of the e :onoii.ists; and is, in some respects, 
the best work on Political Economy piibi. led previously to the Wealth of Nations. 

t Exclusive of the Riflevions of Turgot thr ‘•‘llowing are the principal works published by the French 
Economists:— 

Tableau Economique, et Maximes CeneraUs da Gouvernement Economique, par Francois Quesnay, 4 to. 
Versailles, 173b- 

Theorie dc timpot, par M. de Mirabeau, I 76 O. 

L’Ami des Himmes, par M.de Mirabeau, 7 Tomes, 1760 , &c. 

Elements de la Philosophic Rurale, par M. de Mirabeau. 3 'romes, 12mo, 17 CS. 

L’Ordre Naturel el Essentiel des ^ietes PolUiques, par Mcivier de ia Riviere, 4to, and 2 Tomes 12mo, 
1767- 

Sur rOri^ine el Progris d*une Nouvelle Science, par Dupont dc Nemours, 1767- 

La Phystocratie, oh Constitution, NatureUe du Gouvemement ie plus avante^eux aus genre humain, par 
Quesnay, S Tomes, 1767. 

Lettres d‘un Citoyen h un Magistrat, sur les vingtiemes et les autres impots, par I'Abbe Baudeau, 1768. 

^ Alcuni bcnemeriii scrittori, iltttristati dat gravi disordini, che soffrono i popoli ^er le pbelle, sono pas- 
sati all’estremo de considerare ingiusto e mal coliocato il tributo se non ripartito sui fondi di terra, c colla 
creozione di un linguaggio ascetloo, hanno eretta la settadegli economisti, presso la quale ogni uomo che non 
adoperi Paratro, e un esserc stprile, e i mamifattort si chiamano una classe sterile. Rispettando il molto 
di vero e di utile che da essi £ stato scritto, io non saprei associarmi alia loro opinione ne sul tributo, nc su 
di quests pretesa classe sterile. La riproduzione e attribuibile alia manifattura iigualmentc, quanto al li^ 
roro de campi. Tutti i fenomini dell' universo, sieno essi prodotti dalla mano dell'uomo o vero dalle uni- 
veroali leggi della fisica, non ci danno idea di attuale creasdone, ma unicamente di una modi/Scazioae della 
materia. Accostare e seperare sono gli unici dementi cbe ringegno umano ritrova aualizando Pidea della 
rspndatione t e tsnto e riproduzione di valore e di richttsa ae la terra, I’aria, 9 I’aqua ne'eampi si trasmu- 
tino in nano, come ae colia mano dello uomo il glutine di un insetto si trasmuti in vdluto, o vero alcuni 
pezzettidi metallo si organizzino a formare una ripetiziojw. Decli wtieri citta, e de^li stati intieri campa- 
Do non d'oltro che aul prodotto di questa fecondissima elaese steme, la.di cui riproduzione comprende il va-: 
lore della materia prime, Ja coDsumaaioM proponionata detle mtai impiegatevi, e di piu quella porzione 
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Syium of did not trace the consequences of this imj^ortant 
Pmon^f' possessing no clear and definite no- 

'' tions of what constituted wealth, did not attempt to 
discover the means by which labour might be facili¬ 
tated. lie made several valuable additions to parti¬ 
cular branches of the science, and had suflicient 
acuteness to detect the errors in the systems of 
others; but the task of constructing a better system 
in their stead required talents of a far higher order- 
WciUtli of At length, in 1776, our illustrious countryman 
Nations. Adam Smith published the Wealth of Nations —a 
work which has done for Political Economy what 
the Fritwipia of Newton did for Physics, and the 
Esprit des Loix of Montesquieu for Politics. In this 
work the science was, for the first time, treated in 
its fullest extent, and many of its fundamental prin¬ 
ciples placed beyond the reach of cavil and dispute. 
In opposition to the Frencli economists. Dr Smith 
showed, that labour is the only source of wealth, and 
that the desire inherent in the breast of every indi¬ 
vidual to improve bis fortune and rise in the world 
is the cause of its accumulation. He next traced 
the means by which the powers of labou. mny Ic 
rendered most effective, and showed tliat it is pro¬ 
ductive of wealth when employed in manui ires 
and commerce, as well as when employed in the 
cultivation of the land. Having established these 
principles, Dr Smith showed, in opposition <0 the 
irommonly received opinions of the merchants, noli- 
ticians, and statesmen of his time, that weal < di 
not consist in the abundance of gnU and stive* 
but in the abundance of the various ii ".cssar>e , 
convenicncies, and enjoyments of human life; he 
showed that individuals arc always the best judges 
of what is for their own interest, and that, in 
prosecuting branches of ir ■•••ry at'-aiitugepus to 
tlicniselves, they neces.«anl, .rosecule s< ';ii as s 
udviintiigcous to the public. • Freni ilience 
Smith drew Ills grand it jrence, tout over' regiilt:. 
tion intended to force industry into particular nlian- 
nets, or to determine the species of iinmeic’ai i.-i- 
<eroour$o to be carried on between Ui.icreut p.arts in 
the same country, or between distant and independ¬ 
ent countries, is impolitic and pernicious—injurious 
to the rights of individuals—and adverse to the pro¬ 
gress of real opulence and lasting prosperity'. 

The fact that traces of most of these principle. , 
and even that the distinct statement of many of tlioi 
that arc most important, may be found in Uic works 
of previous writers, docs not in the least detract from 
the real merits of Dr Smith. In adopting the dis¬ 
coveries of others, he has made them his own; he 
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has demonstrated the truth of principles on which his W«dth of 
predecessors had, in most ca^, stumbled by chance; 
has disentangled and separated th'em from the errors 
by which they were incumbered; has traced their 
remote consequences, and pointed out their limita¬ 
tions ; has shown their practical importance and real 
value—their mutual dependence and relation; and 
has reduced them into a consistent, harmonious, and * 
magnificent system. We do not mean to say that 
Dr Smith has produced a perfect work. Undoubt¬ 
edly there arc errors, and those, too, of no slight im¬ 
portance, in the Wealth of Ntdions. 'J'he principles 
to which we have just referred, and which form the 
basis of the work, are unimpeachable; but Dr Smith 
has not always reasoned correctly from them, and he 
has occasionally introduced others, which a more 
careful oo ation and at lysis has shown to be ill- 
founded. it, after every allowance has been made 
for these <' erts, cn M'nM still remains to justify us 
in conside..i'g Dr Ssr''li ss the real founder of the 
science. ' e has i, lett .■« a perf t * ork, he has, 
at all s, .e. i ■' t I'.ich «. ..lains a greater 
mass 01 uscii’.l and .. Dally mtercsti. truths than 

has ever h-'Cn giicn to c world by any other indi- 

viil'*..l; ..nit he .Mas p *cd nut. and smoothed the 
roi le, by foil ing wli.cn rursequent philosophers 
havb been mauled to ])orteei lucli that he had left 
'ncoinpk’ti, ort-edry*'' nistUKCs into which he had 
falli*'’ a’ 'I to ni".fc» y w and important dis- 
cov ;s. \Vheth'i, ii itL.; i* 'for to the sound¬ 

less if i.s leading 'leii’ies to the liberality and 
univ -saJ ill* licahiliiy uf . iraetical conclusions, or 
o 'le paw i.i mat uci'v I'.e inlluencu it lias had on 
n progre.-s and enon of econumical science, 
an • ■'! III. -re on t. and destiny of nation.*.', 

r '-.I it’ "i w luust he placed in the foremo'.l 
I* ■ ' 1 . ’’avc ilone >no to liberalise, en- 

d * raiuik nd. 


The pr.ici.ctt* j,ari uf the science ot Political Eco* Ditiinction 
non y wu long eonfo’** d with that of Politics; and 
■| I- undouhtctlly true that they are very intimately 
• oiiiiocti'.’ and that it is frequently impossible to Economy, 
treat tliosc questions which strictly belong to the 
one without referring more or less to the principles 
and conclusions of the oilier. But, in their leading 
features, they arc sufficiently distinct. The laws 
w'liicli regulate the production and distribution of 
wealth are the same in every country and stage of 
society. Those circumstances which are favourable 
or unfavourable to the increase of riches and popu¬ 
lation in a republic may equally exist, and will have 


die fa arrichire chi ha inlrapresa la fabbrica e chi vi s’impiega con felicc talcnto.—3/ed}/a9{on/ suUa Econo- 
min PaUltLa, § 3. 

• It is of importance to observe, that Dr Smith does not say, that, in prosecuting such branches of in¬ 
dustry as arc most advantageous to themselves, individuals necessarily prosecute such as are at the same 
time MOST advantageous to the public. His leaning to the system of the Economists—a leaning per¬ 
ceptible in every part of his work—made him so fur swerve from the principles of his own system, as to ud- 
mit; that individual advantage was not always a true test of the public advantageousness of different ciiiploy- 
ments. He considered agriculture, though not the only productive employment, the most productive ot 
any. He also considered the home trade .<is more productive than a direct foreign trade, and the hitter 
than the carrying trade. W'c shall hereafler show, that there is no foundation for these dist'nctions. 

von. VI. PART t, r. g 
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Diatinction exactly the same ciTects, in a monarchj. Thatsecu* 
JVliu^snil of property, withoutwhich there can be no steady 
Pulit^ftl “ continued exertion—that freedom of engaging in 

iCcvooiiiy. every different branch of industry, so necessary tmcall 
the vttiious powers and resources of human talent and 
ingenuity iniu action—and that economy in the pub* 
lie expenditure, so conducive to the accumulation of 
* national wealth—are not the exclusive attributes of 
any particular species of government. If free states 
generally make the most rapid advances in wealth 
and population, it is an indirect rather than a direct 
consequence ot their political constitution. It results 
more from the greater ccrtahitij which a popular go¬ 
vernment presents that the right of property will be 
held sacred—that the freedom of industry will be 
less fettered and restricted,—and that the public in¬ 
come will be more judiciously levied and expended, 
than from the circumstance of a greater proportion 
of the people being permitted to exercise political 
rights and privileges. Give the same securities to 
the subjects of an absolute monarch, and they will 
make the same advances. Industry docs not re¬ 
quire to be stimulated by extrinsic advantages. Tiie 
additional comforts and enjoyments which it pro¬ 
cures have always been found sudicient to ensure 
the more persevering and successful exertions. And 
whatever may have been the lorm of governnunt, 
those countries have always advanced in the career 
of improvement, in which the jiubiic burdens have 
been moderate, the freedom of industry permitted, 
and every iiulividuul enabled peaceably to enjoy the 
fruits of iirs labour. It is not, tlicrefurc, so much on 
its politic.!] organixatioii, us on the talents and spiiil 
of its rulers, that the wealth of a country is priiici* 
pally dependent. Economy, moderation, and intel¬ 
ligence on the part of those in power, have frequent¬ 
ly elevated absolute monarchies to a very high degree 
of opulence and of prosperity ; while, on the other 
hand, all the advantages derived from a more liberal 
system of govcrnniciit have not been able to pre¬ 
serve free slates from being impovcrislicd and ex- 
liaustcd by the extravagance, intolerance, and short¬ 
sighted policy of their rulers. 

Thu sciences of Polities and of Political Economy 
are, thcrelbre, sufficiently distinct. The politician 
examines the principles on which all government is 
founded, ho endeavours to determine in whose hands 
the supreme authority may be most advaiit.'igeously 
placed,—and unfolds the reciprocal duties and obli¬ 
gations of the governing and governed portions of 
society, 'i'hc political economist does not take so 
high a flight. It is not ol the constitution of the go¬ 
vernment, but of its ACTS only, that.he prc'iimes to 
judge. Whatever measures affect the production 
or distribution of wealth, necessarily come within 
the scope of his observation, 'and arc canvassed by 


him. He examines whether they are in unison with Diitinction 
the just principles of economical science. Iftbeyp^|*“'". 
are, he pronounces them to be advantageous, and pol^ica" 
shows the nature and extent of the benefiu of which Kcunumy. 
tliey will be productive; if they are not, he shows 
in what respect they are defective, and to what ex¬ 
tent their o{>eration will be injurious. But he docs 
this without inquiring into the constitution of the 
government by which these measures have been 
adopted. The circumstance of their having emanat¬ 
ed from the privy council of an arbitrary monarch, _ 

or the representative assembly of a free state, though 
in other respects of supreme importance, cannot ar- 
fect the immutable principles by which the economist 
is to form Ills opinion upon tliem. 

Besides being confounded with politics, the prac- UUtinction 
tical part of Political Economy has frequently been su- 
confounded with Statistics; but they are stilJ more 
easily separated and distinguished. I'hc object ofp.cunomy. 
the statistician is to describe the condition ofu parti¬ 
cular country at a particular period; while the object 
of the political economist is to discover the caii.<ics 
which have brought it into that condition, and the 
means by whicli its wealth and riches may be indefi¬ 
nitely increased. He is to the statistician what the 
physical astronomer is to the more observer. He 
takes the facts furnished by the researches of the 
statistician, and after comparing them with those fur¬ 
nished by historians and travellers, he applies hira- 
si'lf to discover their relation. By a patient induc¬ 
tion—by carefully observing the circumstances nt- 
leiidiiig the o]ieration of particular principles, he dis¬ 
covers the cii'ccts of which they arc really produc¬ 
tive, and how far they are liable to be modified by 
the operation of other principles. It is thus that the 
relation between rent and profit—between profit and 
wages, and the various general laws which regulate 
and connect tbe> apparently clashing, but really har¬ 
monious interests of every dilferent order in society, 
have been discovered and established with all the 
certainty of demonstrative evidence. 

Part II— Pboduction of Wealth. 

Sect. 1,-^Uefiinlian of Production—Labour the onlif 
Source of' Wealth. 

All the operations of nature and of art are redu- Dctimiionoi 
cible to, and really consist of transmutations ,— 
changes of form and of place. By production, in 
the science of Political Economy, we are not to un¬ 
derstand the production of matter, for that is ex¬ 
clusively the attribute of Omnipotence, but the pro¬ 
duction of utility, and consequently of exchangeable 
value, by appropriating and modifying matter already 
in existence, so as to fit it to satisfy our wants, and 
to contribute to our enjoyments. The labour wliidi Lnlinur tli« 
is tlius employed is tlie only source of wealth.* 


• This jioint has been strongly and ably stated by M. Destult Tracy—" Non-seulement,” says he, " nous 
nc erdons jamais ricii, mais il nous cst nieme impossible de concevoir ce que e’est que crier ou annenntir, si 
nous cutendons rigoureusement par ces mots, Jh/rc quelqtie chose de ricn, ou reduire quelque chose ii rien } 
car nous n’uvoiis jainais vu un eire quclcotiqiiesortir du neaiit ni y rentfer. He la cet axionie admis par toute 
I'antiquitc: rien tie viciit dc rien, it iie pent redevinir rim. (iue faisoiis-nous done par notre travail, 
par ntitre action stir iuus Its etres qui nous entonreni f Jamais rien, qu’opdrcr dans ces ctres dcs changemeuts 
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only Source commodities are made; but, independently of la- 
matter is rareJy of any use whatever, and it 
never of any value. Place us on the banks of a ri¬ 
ver, or in an orchard, and we shall infallibly perioh, 
either of thirst or hunger, if we do not, At/ an ^ort 
of indmiry, raise the water to our lips, or pluck the 
fruit from its parent tree. It is seldom, however, 
that the mere appropriation of matter is sufitcient. 
In the infinite majority of cases, labour is required 
not only to appropriate it, but also to convey it from 
)>lacc to place, and to give it that peculiar figure and 
siiape, without which it may be totally useless, and in¬ 
capable of either ministering to our necessities or our 
comforts. The coal used in our fires is buried deep in 
the bowels of the earth, and is absolutely worthless 
until the labour of the miner has extracted it from 
the mine, and brought it into a situation where it can 
be made use of. The stones and mortar of which 
our houses aro built, and the rugged and shwcless 
materials from which the various articles of con¬ 
venience and ornament with which they are fur¬ 
nished have been prepared, were, in their origi¬ 
nal state, alike destitute of value and utility. And 
of the innumerable variety of animal, vegetable, and 
mineral products which form the materials of our 
food and clothes, none were originally serviceable, 
and many were extremely noxious to man. It is his 
labour that has given them utility, that has subdued 
their bad qualities, and made them satisfy his wants, 
and minister to his comforts and enjoyments. " La¬ 
bour was the first price, the original purchase money 
that was paid for all things. It was not by gold or 
by silver, but by labour, that all the wealth of the 
world was originally purchased ."—{IVealth of Na¬ 
tions, Vol. I. p. 44. Svo edit.) 

If we observe the progress, and trace the history 
of the human race in different countries and states 
of society, wc shall find their comfort and happiness 
to have been always nearly proportioned to the 
power which they possessed of rendering their la¬ 
bour effective in appropriating the raw products of 
nature, and in fitting und adapting matter to their 
use. The savage, whose labour is confined to the 
gathering of wild fruits, or to the picking up of the 
shell fish on the sea coast, is placed at the very bot¬ 
tom of the scale of civilization, and is, in ))oint of 
comfort, decidedly inferior to many of the lower 
animals. The first step in the progress of society 
is made when man learns to hunt wild animals, to 
feed himself with their flesh, and to clothe himself 
with their skins. But labour, when confined to the 
chace, is extremely barren end unproductive. I'ribcs 
of hunters, like beasts of prey, whom they are justly 
said to resemble closely in their habits and modes of 
subsistence, are but thinly scattered over the surface 
of the country which they occupy; and notwith¬ 
standing the fewness of their numbers, any unusual 
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deficiency in the supply of game never fails to re- l.al>our the 
dace them to the extremity of want. The second 
step in the progress of society is made when the^ 
trites of hunters and fishers apply their labour, like 
the ancient Scythians and modern Tartars, to the 
domestication of wild animals and the rearing of 
flocks. * Their subsistence is much less precarious 
than that of hunters, but they arc almost entirely 
destitute of all those comforts and elegancies which 
give to civilized life its chief value. The third and 
most decisive step in the progress of civilization—in 
the great art of producing the necessaries and con¬ 
veniences of life—is made #hen the wandering ti ibes 
of hunters and shepherds renounce their migra¬ 
tory habits, and become agriculturists and manufactu¬ 
rers. It is then, properly speaking, that man, shaking 
oif that indolence which is natural to him, begins ful¬ 
ly to avail himself of the productive powers of indus¬ 
try. He then becomes laborious, and, by a neces¬ 
sary consequence, bis wants are then, for the first 
time, fully supplied, and he acquires an extensive 
command over the articles necessary to his comforU 
as well as his subsistence. 

However paradoxical the assertion may at first The iCarth 
sight appear, it is, notwithstanding, unquestionably 
true that the earth does not gratuitously supply us 
with a single atom of wealth. It Is a powerful 
machine given by Providence to man; but without 
labour this machine would be altogether useless, and 
would for ever stand idle and unemployed. It is to 
labour that the products of the earth owe their va¬ 
lue, and it is by its intervention that they become 
useful. The surface of the earth is, in its natural 
state, covered with fruits and game ; its bowels con¬ 
tain an infinite variety of mineral products; its seas 
and rivers are stored with fish, and it is endowed 
with inexhaustible vegetative and productive powers; 
but all these powers and products are plainly of no 
use whatever, and have no value, until the labour of 
man has called the former into action, and appro¬ 
priated the latter, and give n them that peculiar form 
which is required to fit them to support his exist¬ 
ence, or to increase his enjoyments. 

The importance of labour in the production of Opimun ot 
wealth was very clearly perceived both by Hobbes 
and Locke. At the commencement of the S4tli 
chapter (entitled, “Of the Nutrition and Procreation 
of a Commonwealth’’) of the Leviathan, published in 
16.^1, Hobbes says, “ The n»<rt/(on of a common¬ 
wealth consisteth in the fdenly and distribution of 
materials conducing to life. 

“ As for the plenty of matter, it is a tiling limited 
by nature to those commodities which, from (the 
two breasts of our common mother) land and sea, 

God usually either freely givetb, or for labour selleth 
to mankind. 

“ For the matter of this nutriment, consisting in 
animals, vegetables, minerals, God hath freely laid 


dc forme on dc lieu qui les approprient d notre usage, qui Ics rendent utiles a la satisfaction de nos bc- 
Boins. Voila ce que nous devons entendre ^nrproduire; e'est donner aux chases une utililS quellrs nawieni 
pas. Quel qub soit notre travail, s’il n'en resnlte point d'utilite, il est infructeux; s'il en rcsultc, il cst pro- 
duclif.‘'.m-(Elemens tfldeologw, Tome III. p. 162.) 
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Lubuur the thcm before us, in or near to the face of the earth; 
"i'* there ncedctli no more but the labour and in- 

■!!s^ receiving fltcm. Insomuch that plenty de- 

jiendcl/i (next to God's .favour) on the labour and in¬ 
dustry o)' >»nn" 

<)|iinuinui' lliit Mr Locku had a much clearer apprehension 
Lorki:. of t|)jj doctrine. In his Essay on Civil Oovernment, 
published in lGS9, he has entered into a lengthened, 
discriminating, and able analysis to show that it is 
from labour that the products of the earth derive al¬ 
most all their value. “ Let any one consider,” says he, 
“ what the difference is between an acre ofland plant¬ 
ed with tobacco or sugar,* sown with wheat or barley, 
and an acre of the same land lying in common, with¬ 
out any husbandry upon it, and he will find that the 
improvement of labour makes the far greater part of 
the value. 1 think it will be but a very modest com¬ 
putation to say, that of the products of the earth use¬ 
ful to the life of man, nine-tenths axe the effects of la¬ 
bour ; nay, if we will rightly consider things as they 
come to our use. and cast up the several cxpenccs 
*nbout them, what in them is purely owing to nature, 
and what Ao labour, we shall find, that in most of 
them ninety-nine hundredths are wholly to be put on 
the account of labour. 

“ There cannot be a clearer demonstration of any 
thing, than several nations of the Americans arc of 
this, who are rich in land, and poor in all the comforts 
of life ; whom nature having furnished as liberally as 
any other people with the materials of plenty; i. c. 
a fruitful soil apt to produce in abundance what 
might serve for food, raiment, and delight; yet fur 
n-anl i)f improving it by labour, have not one hundredth 
part of tlie convcnicncics wc enjoy; and the king 
of a large and fruitful territory there feeds, lodges, 
and is worse clad than a day-labourer in England. 

“ To make this a little clear, let us but trace some 
of the ordinary provisions of life through their seve¬ 
ral progresses, before they come to our use, and sec 
how much of their value they receive from human in¬ 
dustry. Bread, wine, and cloth, arc things of daily 
use, and great plenty; yet, notwithstanding, acorns, 
water, and leaves, or skins, must be our bread, drink, 
and clothing, did not labour furnish us with these 
more useful commodities; for whatever brea^ is 
more worth than acorns, wine than water, and clotlt 
or silk than leaves, skins, or moss, that is solely ow¬ 
ing to labour and industry; the one of these being 
the food and raiment which unassisted nature fur¬ 
nishes us with; the other provisions which our in¬ 
dustry and pains prepare for us ; which how much 
they exceed the other in value, when any one hath 
computed, he will then see how much labour makes 
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the far greatest part of the' value of things we enjoy Labour the 
in this world ; and the ground which produces the™’!!'^’?^ 
materials is scarce to be reckoned on os any, or, at , 
most, but a very small part of it. 

“ An acre of land that bears here twenty bushels 
of wheat, and anoiher in America, which, with the 
same husbandry, would do the like, are, without 
doubt, of the same natural intrinsic value. But yet, 
the benefit mankind receives from the one in a year 
is worth L. 5, and from the other possibly not worth 
one penny ; if all the profit an Indian received from 
it were to be valued and sold here, at least, I may 
truly say, not —Tis labour, then, which pjuts 
the greatest part of value upon land, without which 
it would scarcely be worth any thing: 'Tis to that 
we owe the greatest part of its useful products; for 
all that the straw, bran, bread of that acre of wheat, 
is more worth than the product of an acre of good 
land, which lies waste, is all the cil'ect of labour. 

For *tis not merely the ploughman’s pains, the reap¬ 
er's and thrasher's toil, and the baker’s sweat, is to 
be counted into the bread we cat, the labour of 
those who broke the oxen, who digged and wrought 
the iron and stones, who fitted and framed the tim¬ 
ber employed about the plough, mill, oven, or any 
other utensils, which are a vast number, requisite to 
this corn, from its being seed to be sown, to its 
being made bread, must all be charged on the ac¬ 
count of labour, and received as an effect of that. 

Nature and the earth furnishing only the almost 
worthless materials us in themselves.—'Twould bo a 
strange catalogue of things that industry provided and 
made use ofabout every loafof bread, before it came to 
our use, if we could trace them. Iron, wood, leather, 
barks, timber, stone, brick, coals, lime, cloth, dyc- 
ing-drug.<i, pitch, tar, masts, ropes, and all the ma¬ 
terials made use of in the ship that brought away the 
commodities made use of by any of the workmen, 
to any part of the work; all which, it would be al¬ 
most impossible, at least too long to reckon up.” 

(0/ Civil Government, Book II. § 40, 4], 42, and 
43.) • 

Had Mr Locke carried his analysis a little fur¬ 
ther, be could not have failed to perceive that nei¬ 
ther water, leaves, skins, nor any of tlic spontaneous 
productions of nature, have any value, except what 
they owe to the labour required to appropriate them. 

The value of water to a man placed on the bank of 
a river depends on the labour necessary to raise it 
from the river to his lips ; and its value, when car¬ 
ried ten or twenty miles off, is equally dependent on 
the labour necessary to convey it there. All the 
rude pro 4 uct 8 , and all the productive powers and 


* This is a very remarkable passage. It contains a far more distinct and comprehensive statement of 
the fundamental doctrine, that labour is the constituent principle of value, than is to be found in any other 
writef previous to Dr Smith, or than is to be found even in the Wealth of Nations. But Mr Locke docs 
seem to have been sufficiently aware of the real value of the principle he had elucidated, and has not deduced 
from it any important practical conclusion. On the contrary, in his tract on the Raising of the Value of 
Money, published in I 691 , he lays it down broadly that all taxes, howsoever imposed, must ultimately 
on the land i whereas, it is plain he ought, consistently with tlie above principle, to have shown that they 
would fall, not exclusively on the produce of land, but generally on the produce of industry, or on all 
species of commodities. 


4 
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Labour tiie capacities of nature, are gratuitously offered to man. 
Nature is not niggardly or parsimonious. She noi« 
thcr demands nor receives an equivalent for her fa¬ 
vours. An object which it does not require any 
portion of labour to appropriate or to adapt to our 
use, may be of the very highest utility; but, as it is 
tlic free gill of nature, it is utterly impossible it can 
be possessed of the smallest value. * 

" Si je retranche,” to use a striking illustration 
of this doctrine given by M. Canard, '* de ma montre, 
par la pcns£c, tous les travaux qui lui ont et6 succes- 
sivement appliqudes, il ne resterai que quelqucs grains 
. de mineral plac^es dans I’intcrieur db la terre d’ou 
on les a. tires, ct ou ils n'ont aucunc valeur. De 
mdme si je decompose le pain que je mange, et que 
j'en retranche successivement tous les travaux suc- 
ecssifs qu’il a regus, i! ne restcra que quelqucs tiges 
d’herbes, graroinbes, cparscs dans dcs deserts incul- 
tes, et sans aucune valeur." {Principes tTEcoiiomie 
Politique, p. 6.) 

It is to labour, therefore, and to labour only, that 
man owes every thing possessed of exchangeable va> 
lue. Labour is the talisman that has raised him 
from the condition of the savage—that has changed 
the desert and the forest into cultivated fields—that 
has covered the earth with cities and the ocean with 
ships—that has given us plenty, comfort, and ele¬ 
gance, instead of want, misery, and barbarism. 

Having established this fundamental principle— 
having shown that it is labour only that glwes ex¬ 
changeable value to commodities—dt is plain the great 
practical problem of the science of Political Economy 
mustresolvcitsclf into adiscussion ofthe means where¬ 
by labour may be rendered most efficient, or whereby 
the greatest amount of necessary, useful, and agree¬ 
able products may he obtained with the least quantity 
of labour. Wealth, as wc have already shown, is aU 
ways increased with every diminution of the labour 
required to produce the articles of which it consists. 
Every measure and invention that has any tendency 
to save labour, or to reduce the cost of producing 
commodities, must add proportionably to our power 
of obtaining wealth and riches, while every measure or 
regulation that has any tendency to waste labour, or to 
raise the cost of producing commodities, must equally 
lessen this power. This is the simple and decisive 
test by which we arc to judge of the expediency of 


every measure affecting the wealth of the country, Ubour thr 
and pf the value of every invention. If they render®*^^^ 
labour more productive—if they have a tendency to 
reduce the exchangeable value, of commodities, to 
render them more easily obtainable, and to bring 
them within the command of a greater portion of 
society, they must be advantageous; but if their 
tendency be different, they must as certainly be dis¬ 
advantageous. Considered in this point of view, that 
great branch of the science of Political Economy 
which treats of the production of wealth, will be 
found to be abundantly simple, and easily under¬ 
stood. 

Labour, according as it is applied to the raising 
of raw produce—to flic fashioning of that raw pro¬ 
duce, fhen raised, into articles of utility, conve¬ 
nience, or ornament—and to the conveyance of raw 
and wrought produce from one country and place to 
another—is said to be agricultural, manufacturing, 
or commercial. An acquaintance with the particu¬ 
lar processes, and most advantageous methods, of 
applying labour in each of these grand departments 
of industry, forms the peculiar and appropriate study 
of the agriculturist, manufacturer, and merchant. It 
is not consistent with the object of the political eco¬ 
nomist to enter into the details of particular busi¬ 
nesses and professions. He confines himself to an 
investigation of the means by which labour in gene¬ 
ral may be rendered most productive, and how its 
powers may be increased in all the departments of 
industry. 

Sect. II. — Means by which the Productive Powers 

tf Labour are increased—Security of Property- 

Division of Labour—Accumulation and Emjkoy- 

ment of Capital, 

The most careless and inattentive observer of the Mesm by 
progress of mankind from poverty to affluence niustwb'rh ‘'w 
have early perceived, that there are three circam- 
stances whose conjoint operation is necessary to sti- Labour mai 
mulatc and improve the productive powers of indus- be incremn! 
try, and in the absence of which men could never 
have emerged from barbarism. The first, and most 
indispensable, is the security of pro^rty, or a well- 
founded conviction in the mind oi every individual 
tliat he will be allowed to dispose at pleasure of the 


• Bishop Berkeley entertained very just opinions respecting the source of wealth. In his Qjterist, pub¬ 
lished in 1735, he asks,— “ Whether it were not wrong to suppose land itself to be wealth ? And whether 
tlie industry of the people is not first to be considered, as that which constitutes wealth, which makes even 
land and silver to be wealth, neither of which would have any value, but as means and motives to industry ! 
, “ Whether, in the wastes of America, a man might not possess twenty miles square of land, and yet want 
his dinner, or a coat to his back.”— Querist, Numbers 38 and 39. 

We shall afterwards notice Sir William Petty’s opinion on this subject.^ ‘ 

M. Say ^appears to think (Discours Preliminaire, p. 37,) that Galiani was the first who showed, in his 
treatise Della Moneta, published in 1750, that labour was Uie only source of wealth. But the passages wc 
have now laid before the reader prove the erroneousness of this opinion. Galiani has entered into 
no andysis or argument to prove the correctness qf his statement ; and, as it appears from other parts of his 
work, that he was well acquainted with Mr Locke's Tracts on Moray, a suspicion naturally arises that he 
had seen the Essay on Civil Government, and that he was really indebted to it for a knowledge of this prin¬ 
ciple. This suspicion derives strength from die circumstance of Galiani being still less aware than Mr 
Locke of the value of the discovery.—-See Trallaio Della Moneta, p. 39, ediz. 1739. 
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Security (if f| uiis of l,]s labour. The second is the introduction 
i»w|imy. ^ jjf exchange or barter, and the consequent appro- 
priation of particular individuals to particular cm* 
ployments. And the third is the accumulation and 
(’inployment of the produce of previous labour, or, as 
it Is more commonly termed, of capital, or stock. 
All tho improvements that have ever been made, or 
that ever can be made, in the great art of producing 
the necessaries, comforts, and convenicncics of human 
life, are all resolvable into the more judicious and suc¬ 
cessful application of one or more of those means of 
stimulating labour, and adding to ils power. To 
give a full exposition of the nature and influence of 
each would far exceed the limits of this article; and 
w'C must content ourselves with such observations as 
may suffice to give a general idea of thei» opera¬ 
tion. 

S’uniivof tSEcuniTY OF I’ltoPERTY.—Security of property 
j, jjfht and most indispensable requisite to the 
production of ncalth. ]t.s utility in this respect 
is, indeed, so obvious and striking, that it has 
Iieen more or less respected in every country, 
and in the curliest and rudest periods of society. 
All have been impressed with the reasonableness 
of the maxim which teaches that those who sow 
ought to be permitted to reap —that the labour of 
a man’s body and the work of his hands arc to 
l»e considered as exclusively his own. No savage 
horde has ever been discovered in which the prin¬ 
ciple of meum and tuum was not recognised. No¬ 
thing, It is pLiin, could ever tempt any one to engage 
in any laborious employment—he wonld neither 
doniestic.atc wild animals, nor clear and cultiv.atc the 
ground, if, after months and years of toil, when his 
flock.s had become numerous, and his harvests were 
ripening for the .sickle, a stranger were to l>c alloW(>d 
to rob him of the produce of his industry. No won¬ 
der, therefore, that the utility of some gcner.*il regu¬ 
lations, which should secure to every individual the 
]>enceal)lc enjoyment of the produce he had raistxl, 
.and of the ground he had cultivated and improved, 
suggested itself to the first legislators. The author 
of the book of Job places tliosc who removed their 
neighbour’s land-marks at the head of hi.s list of 
wicked men ; and some of the earliest profane legis¬ 
lators subjected those who were guilty of this of- 
feiiee to a capital ]ianishnient. (Goguet, JDe I’Origine 
des hoix, t'^e. 'I'oin. I. p. 30. 4-to cd.) 

Dr Palcy has said that tlic law of the land is the 
real foundation of the right of property. Ihit the 
obvious utilitij of securing to each individual the 
produce which has been raised by his industry, has 
undoubtedly formed theirrcsisti'olc reason which has 
induced every people emerging from barbarism to 
(sitablish this right. The institution of the right of 
projicrty is, in truth, the foundation on which all the 
other institutions of society rest. Until property had 
- imen publicly guaranteed, men must have hmked on 
each otlicr ns enemies, rather than as friends. The 
idle and improvident arc always desirous of seizing on 
the earnings of tite laborious and frugal; and, if they 
were not restrained by the strong arm of the law—if 
they were permitted to prosecute their attacks, they 
would, by generating a feeling of insecurity, effectual¬ 
ly check both industry and accumulation, and sink 
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all classes to the same level of hopeless misery as Smirity of 
themselves. In truth, the security of property is Prvpvny- 
even more necessary to accumulation than it is 
]>r(}duction. No man ever did or ever will deny 
himself an immediate gratification when it is within 
his power, unless he thinks, that, by doing so, he 
has a fair prospect of obtaining a greater accession 
of comforts and enjoyments, or of avoiding a greater 
evil at some future period. Where the right of pro¬ 
perty is vigilantly protected, an industrious man, 
who produces as miich by one day’s labour as is suf¬ 
ficient to maintain him two days, does not lie idle 
the second day, but accumulates the surplus produce 
above his wants as a capital ; the increased conse¬ 
quence and enjoyments which the possession of capi¬ 
tal brings along with it, being, in the great majority 
of cases, more than sufficient to counterbalance the 
desire of immediate gratification. But, wherever pro¬ 
perty is insecure, we look in vain for the operation 
of the principle of acrtnniilalion. “ It is plainly bet¬ 
ter for us,” is then the invariable language of the ix>o- 
ple, " to enjoy while it is in our power, than to ac¬ 
cumulate jiroperty which we shall not be permitted 
to u.sc, and which will either expose us to the extor¬ 
tion of a rapacious government, or to the unre¬ 
strained depredations of those who exist only by the 
plunder of their more industrious neighbours." 

But the security of pMjperty is not violated merely 
when a man is deprivtxl of the power of jieaceably 
enjoying the fruits of his industry; it is also violated, 
and perhaps in a still more glaring and unjustifiable 
manner, when he is prevented from using the powers 
with which nature has endowed him, in any way, 
not injurious to others, that he considers most bene¬ 
ficial to himself. Of all the species of property 
which a man can posses.s, the faculties of his mind 
and the powers of his hndif are most particularly his 
own. lie ought, therefore, to be permitted to enjoy, 
that is, to use or exert these jiowers .at his discretion. 

And hence the right of property is as much, or 
more infringed upon, when a man is interdicted from 
engaging in a particular branch of business, as it is 
when he is forcibly bereft of the property he had 
produced and .accumulated. Every monopoly which 
gives to a few individmds the exclusive power of car¬ 
rying on certain branches of industry, is thus, in fact, 
established in direct violation of the right of property 
of every other individual. It prevents them from 
using their natural cap.acitics or powers in the manner 
which they might have considered best; and, as 
every man who is not a slave is held, and justly held, 
to be the best, and, indeed, the only judge of what 
is advantageous for himself, the principles of natural 
law and the right of property are both subverted 
when he is excluded from any employment. In likw 
manner, tlic right of property is violated whenever 
any regulation is made to force an individual to cm- 
ploy his labour or capital in a particular way. The 
property of a landlord is violated when he is com¬ 
pelled to adopt any system of cultivation, even sup¬ 
posing it to be really preferable to that which he was 
previously following. The property of the capital¬ 
ist is violated when he is obliged to accept a particu¬ 
lar rate of interest for bis stock, and the property 
of the labourer is vieflated whenever he is obliged 
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security of to betake himself, in preference, to any particular 
occupation. 

The finest soil, tiie finest climate, ami the finest 
In.«urity. intcllBCtusl powers, can prevent no people from be¬ 
coming barbarous, poor, and miserable, if they have 
the misfortune to be subjected to a government 
which does not respect the right of property. 'I'his 
is the greatest of all calamities. Tltc ravages of civil 
war, of pestilence, and of famine, may be repaired; 
but nothing can enable a nation to contend against 
the deadly influence of an esktblished system of vio¬ 
lence and rapine. It is the w'ant of security—the 
. want of any lively and well-founded expectation of 
being permitted freely to dispose of the fruits of their 
industry, that is the principal cause of the wretched 
state of the Ottoman dominions at the present day, 
M it was of the decline of industry and arts in Eu- 
ro^w during the middle ages. When the Turkish 
oonc}ucrors overran those fertile and beautiful coun¬ 
tries in which tlicy are still permitted to encamp, tlicy 
parcelled them among their followers, on condi¬ 
tion of their performing certain military services, 
on a plan corresponding, in many important par¬ 
ticulars, to the feudal system of our ancestors. 
Rut these jmssessions are not hereditary. They 
do not descend to the children or legatees of the 
present ])ossc8sor, but, on his death, revert to the 
Sultan. Among the occupiers of land in Turkey 
tliere is, therefore, no thought of futurity. No 
one can feel any interest about the prosperity of, 
an unknown successor: and no one ever executes 
any iinjirovement of which he does not expect to be 
able to reap all the advantage during his own life. 
This is assigned by Lady Wortlcy Montague as 
the cause why die Turks are so extremely carclc.ss 
about their houses. They never construct them of 
solid or durable materials. And it would be a gra¬ 
tification to them to be assured that they would fall 
to pieces die moment after they had breathed their 
last. Under this miserable government the jialacc.s 
have been changed into cottages, and the cities into 
villages. The long continued want of security has 
extinguished the very spirit of industry, and destroy¬ 
ed not only the power, but even the desire to emerge 
from barbarism. 

Mad it been possible for arbitrary power to profit 
by the lessons of experience, it must lung since have 
perceived that its own wealth, as well as the wealth 
of its subjects, would be most cflectually promoted 
by maintaining the inviolability of properly. Were 
the Turkish government to establish a vigilant sys¬ 
tem of police—to secure to each individual the un¬ 
restricted power of disjiosing of the fruits of his la¬ 
bour—and to substitute a regular plan of taxation in 
die place of the present odious system of extortion and 
tyranny, industry would revive, capital and population 
would be augmented, and moderate duties, imposcil 
on a few articles in general demand, would bring a 
much larger sum into the coffers of the treasury than 
all that is now obtained by force and violence. I'lie 
slated public burdens to which the Turks are sub- 
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jected are light when compared with those imposed Security of 
on the English, die Hollanders, or the French. But 
the latter know that when they have {mid the taxes 
due to government, they will be permitted peaceably 
to enjoy or to accumulate the remainder of their 
earnings; whereas the Turk lias no security but 
dial the next muinciit after he has {laid his stated 
contribution, the Pacha, or one of his satellites, may- 
trip him of every additional farthing he possesses 1 ^ 

Security is die foundation—the principal element in 
every well digested system of finance. W'hen main¬ 
tained inviolate, it enables a country to support, 
without much difficulty, a very heavy load of taxes; 
but where there is no security—where projierty is a 
prey to rapine and spoliation—to the attacks of die 
needy, Jhe powerful, or the profligate—the smallest 
burdens are justly regarded .as opjiressive, luid uiii- 
funnly exceed the means of the impoverished and 
s 2 iiritles.s inlinbituit. 

The .lews have been supposed to afford an in- Csfc o( the 
stance of a pcojilc, whose property has been long 
exposed to an almost imintcrruptcd series of attacks, 
and who have, notwithstanding, continued to be 
rich and industrious. But when rightly examined, 
it will be found that the case of the Jews forms no 
exception to die general rule. The absurd pre¬ 
judices with which the Jews have been almost uni¬ 
versally regarded, long prevented their acipiiring 
any property in land, and have cxcluiled them from 
participating in the benefits derived from the chari¬ 
table institutions of the different countries among 
which they arc scattered. Having, therefore, no 
adventitious support on which to depend, in the 
event of their becoming infirm or destitute, they 
had a powerful additional motive to save and accu¬ 
mulate ; and being excluded from i^riculture, diey 
were of necessity comjiclled to addict diciiisclvcs, in 
preference, to coiniiierce. In an age when the pro- 
fe.s.sion of a nicrcliant w.as generally looked upon as 
something mean and sordid, and when, of course, 
they had comparatively little competition, they must 
have made considerable profits; but these have 
been very greatly exaggerated. It was natural that 
those who were indebted to the .Tews should repre¬ 
sent dieir gains as ciioriiious; for this inflamed the 
existing prejudices against them, and afforded a 
miserable pretext fur defrauding them of their just 
claims. There are a few rich Jews in most of the Large 
cities of Europe ; but the majority of that race liave 
ever been, and still are, as poor as their neighbours. 

Let us not, therefore, deceive ourselves by stip- 
posing that it is possible for any nation or any peo¬ 
ple to emerge from barbarism, or to become wealthy, 
populous, and civilized, without the security of pro- 
[K-rty. From whatever point of the political com¬ 
pass we may set out, this is the princi]ile to which 
we must come at last. Security is indispensably ne¬ 
cessary to the successful exertion of die powers of 
industry. Where it is wanting, it is idle to expect 
cither riches or civilization.* 

Rousseau and some other sentimental writcr.sobjrrtions 

cif Routursii 
and Beci'an.1 
ill-fuuuded. 


* “ Ce n’est que la ou Ics proprieties sont assures, ou I'emploi des capitaux est abaiidoiitu' nu choix dc 
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Serurity uf Havc made an objection to the institution of the 
Property. right of property, which has been, in some men- 
sure, sanctioned l)y the authority of the Marquis 
licccaria.* They allow that the security of proper¬ 
ty is advantageous for tltoat* who ]>osscss it; but 
they contend, that it is disadvantageous for those 
who are pour and destitute. It has cundemned, 
they affirm, the greater portion of mankind to a 
state of misery, and has provided for tlic exaltation 
of the few by the depression of the many! The 
sophistry of this reasoning is so apparent, as hardly 
to require to be pointed out. The right of proper¬ 
ty has not made poveiiy, but it has made n'callh. 
Previous to the institution of this right, those na¬ 
tions which are now most civilized, were sunk to 
the same level of wretchedness and ini.sery as tlie 
savages of New Holland and Kamtschatska. All 
classes have been benefital by this change ; and it 
IS mere error and delusion to suppo.se that the rich 
have been benefited at the eitiience of the poor. 
The in.stitution of the right of pnqierty gives no ad¬ 
vantage to any one man over any other man. It 
deals out justice impartially to all. It doc.s not say, 
labour, and I will reward you; but it says, “ InLoitr, 
and I shall take care that none shtJl be permitted to 
rob you of the produce of your exerlioHs" The in¬ 
.stitution of the right of property has not made all 
men rich, because it could not make all men frugal 
and industrious. But it has done mure than all tile 
other institutions of society put together to produce 
this eflect. It i.s not, .is it has been sometimes igno¬ 
rantly or knavishly represented, a bulwark tlirown 
up to protect and secure the property of a few fa¬ 
vourites of fortune. It is a rampart raised by so¬ 
ciety against its common enemies—against rapine 
and violence, plunder and oppression. Without its 
protection, the rich man would become poor, and 
tlic poor man would never be able to bet'ome rich— 
all would sink to the .same liottomless abyss of bar¬ 
barism and poverty. “ It is thq security of pro¬ 
perty," to use the just and forcible expressions of 
a profound writer, " that has overcome the na¬ 
tural aversion of man to labour, that has given 
him tlie empire of the earth, that has given him a 
fixed and ^icrmanent residence, that has implanted 
in his breast the love of his country and of posterity. 
To enjoy immediately—to enjoy without labour, is 
the natural inclin.ition of every man. This inclina¬ 
tion must be restrained; for its obvious tendency is 
to arm all tho.se who have nothing against those who 
have something. I'he law which restrains this in¬ 
clination, and which secures to tlio humblest indivi¬ 


dual the quiet enjoyment of the fruits of his industry, S*eurity of 
is the most splendid achievement of legislative wis- 
dom—the noblest triumph of which humanity has to 
boost."—(Bentham, Traiti de Lepslalion, Tome II. 

P- 37 ) 

Division or Labour _The division of labour l>ivuion ot 

naturally divides itself into two separate branches;—Dibwir. 
Is/, The division of labour among individuals; and 
2d, Its division among nations. 

1. Individual Divhion of ZoAorir.—The divi¬ 
sion of labour can only be imperfectly introdu¬ 
ced in rude societies, and thinly peopletl coun¬ 
tries. But in every state of society^—in the rudest, • 
as w'ell as in the most improved—we can trace the 
operation and effects of this principle. The various 
{ihysical powers, talents, and propensities witli which 
men are cndow'ed, naturally fit them for different oc- 
cupatiun.s; and a regard to mutual interest am! con¬ 
venience necessarily leads them, at a very early pe¬ 
riod, to establish a system of barter and a separation 
of employments. Each individual finds that he can 
obtain a greater quantity of all sorts of commodities 
by devoting himself to some particular business, and 
exchanging his surplus produce for such parts of tiu* 
protlutc of other people’s labour as he may have oc¬ 
casion for and they may be disposed to p.art with, 
than if he had .■ittcniptea directly to prcKhice all the 
articles which he consumes. As society advances, 
this division becomes more and more extended. 

In process of time, one man becomes a tanner, or 
dresser of skins; another, a shoemaker; a third, a 
weaver ; a fourth, a house-carpenter ; a fifth, a 
smith, and so on. Each endeavours to imltivate and 
bring to perfection whatever talent or genius he may 
possess for the species of industry in which he is em¬ 
ployed. The national wealth and tlic comforts of all 
classes arc, in consequence, prodigiously augmented. 

In a country where the division of labour has been 
carried to a considerable extent, agriculturists are not 
obliged to spend their time in clumsy attempts to 
manufacture their own produce; and manufacturera 
cease to interest themselves about the raising of 
corn and the fattening of cattle. The facility of ex¬ 
changing is the vivifying principle of industry. It 
stimulates agriculturists to adopt the best system of 
cultivation and to raise the largest crops, because it 
enables Uiem to exchange whatever portion of the 
produce of tlicir lands exceeds their own wants for 
other commodities conducing to their comforts and 
enjoyments; and it equally stimulates manufactur¬ 
ers and merchants to increase the quantity and to 
improve the quality of their goods, tliat they may 


ceux (^ui les possedent; ce n’est x]ue la dis-je, que les particuliers seront encourages a se soumettre aux 
privations les plus dures pour compenser par leurs ^pargnes les retards que la profusion du gouvernement 
|icut apporter aux progr^s de la richesse national. Si I'Angleterre, malgrd ses guerres ruineuses, est par- 
veiiue a un haut degrd d’opulence; si malgre les contributions enormes dont le peuple y eit charge, son 
capital est pourtant accrue dans le silence par I’cconomie des particuliers, il ne &ut attribuer ces Effete qu'a 
la libertd des personnes et a la suretedes proprietes qui y regnent, plus, que dans ncun autre pays de I’Eu- 
rope, la Suisse excepte." (Storch, Traits d’Economie Politique, Tom. 1. p. 317.) 

* Speaking of theft, Beccaria calls it, “ II delitto di quella infblire parte di uomini, a cui U dirilto di pro- 
prield (terribile, eforte non necessttrio diritlo), non ha tasciato, che una nuda essistenza”-^Dei Delitli c delte 
Pene, § 22. 
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D»in'>ri of thereby be enaMed tn obtain a greater supply of raw 
produce. A spirit of industry is thus universally 
diffused ; and that apathy and languor, which is 
cluiracteristic of a rude state of society, entirely dis* 
appear. 

But it is not the mere facility of exchanging, or 
the circumstance of being able to barter the surplus 
produce of one’s own labour for such {nrts'of thesur* 
]iluH produce of other people’s labour, as we may 
be desirous of cd>taining and they may choose to 
part with, that renders the separation of employ* 
ments of such signal advantage. The introduction 
of barter and the division of labour not onl^ enables 
each individual to lietake himself in pretcrence to 
those departments which suit his taste and disposi* 
tion, but it makes a positive and a large addition to 
the efiicacy of his powers, and enables him to pro* 
diice a niucli greater quantity of commodities than 
lie could have done had he engaged indiscriminately 
in different employments. Dr Smith, who has treat* 
ed this subject in the most masterly manner, has 
classed the circumstances which conspire to increase 
tile productive powers of industry, when labour is 
divided, under the following heads "To the 

increase of the skill and dexterity of every particu* 
lar workman; second, to the saving of time, which is 
commonly lost in passing from one particular em¬ 
ployment to another; and, third, to the circumstance 
of the division of employments having a tendency to 
facilitate the invention of machines and of processes 
for abridging and saving labour. We sliall make a 
tew observations on each of these heads. 

I^vision of Respecting the improvement of the skill and 

cream tite ^ labourer, it is sufficiently plain that 

Skill and V'hen a person’s whole attention is devoid to one 
Dcxti'rity ot'branch of business, when all the energies of his 
tliL- Wotk. mind and the pow'ers of his body are made to con- 
»iai>: verge, as it were, to a single point, he must attain 

to a degree of proficiency in that particular branch, 
to which no individual engaged in a variety of occu* 
])ations cun be expected to reach. A peculiar play of 
tile muscles, or sleight of hand, is necessary to per¬ 
form the simplest operation in the best and most ex¬ 
peditious manner; and tliis can only be acquired by 
habitual and constant practice. Dr Smith has given 
a striking example, in the case of the nail manufac¬ 
turer, of the extreme difference between training a 
workman to the precise occupation in which he is to 
be cin]iloyed, and training him to a similar and close¬ 
ly allied occupation. “ A common smith,” says he, 

" who, though accustomed to handle the hammer, 
has never been usetl to make nails, if, upon some 
imrticular occasion, he is obliged to attempt it, will 
scarce, I am assured, be able to make above two 
or three hundred nails in a day, and those very 
bad ones. A smith who has been accustomed to 
make nails, but whose sole or principal business has 
not been that of a nailer, can seldom, with his utmost 
diligence, make more than eight hundred or a thou¬ 
sand nails in a day. But I have seen several boys 
under twenty years of age, who had never exercised 
any other trade but that of making nails, who, when 
Uiey e.verted themselves, could make, each of them, 
upwards of tmo thousand three hundred nails in a 
day or nearly tliree times the number of the smith 
VOL. VI. part 1. 
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who had b^n accustomed to nuke them, but who Divbim of 
was not entirely devoted to Uut particular business! ^*”**^* 

^ Sd, The effect of the division of labour in prevent- '7"" 

ing that waste f time in moving from oue estpkjfSic^U 
to another, which must always take place when on 
individual is en^^oged in diffnent occupations, is 
even more obvious than the advantage derived 
from the improvement of the skill anddexterity of 
the labourer. When the same individual carries 
on different employments, in different and perlups 
distant places, and with different sets of tools, it is 
plainly impossible he can avoid losing a considerable 
^tioo of time in passing between them. If the dif^ 
iereot businesses in wbi^ a labourer is to be engag- 
^ imuld be carried on in the same workshop, tlie 
loss of time would lie less, but even in that case it 
would be considerable. “ A man," as Dr Smith 
has justly observed, “ commonly saunters a little in 
changing from one business to another. When he 
first begins bis work, he is seldom keen or hearty; 
his mind is said not to go along witli it, and for 
some time he rather trifles than applies himself in 
good earnest, ’fhe habit of sauntering and of indo¬ 
lent and careless application, which is naturally, or 
rather necemrily acquired by every country work¬ 
man, who is obliged to dumge his work and his 
^s every half hour, and to apply his hand in work¬ 
ing different ways almost every day of hU life, ren- 
ders him elmo^ always slothful and lazy, and inca¬ 
pable of any rigorous application, even on Uic most 
pressing wcasion. independent, dierefore, of liis 
deficiency in point of dexterity, this cause alone must 
alwavs reduce considerably the quantity of work 
which he is capable of performing.”-.(B'eo/M of Na¬ 
tions, L p, H.) 

3d, W ith regard to the effect of the division of em- I-’acilitotcs 
ploymenta mjacilitating the invention of machines,^'^'^ 
ami processes for abridging and saving labour, it is oh- 
vious that tliuse engaged in any branch of industry * * 
must be more likely ^to discover easier and readier 
methods for can-ying it on, when the whole atu-n- 
bon of tlieir minds is devoted exclusively to it, than 
it it were dissipated among a variety of objects. But 
it is a mistake to suppose, as has been sometimes 
done, tliat it is only the invenbvc genius of workmen 
and mificers that is whetted and improved by the 
division of labour. As society advances, the study 
of particular branches of science and of philosophy 
becomes the principal or sole occupation of the most 
ingenious men. Chemistry becomes a distinct 
science from natural philosophy j the physical astro¬ 
nomer separates himself from the astronomical ob¬ 
server, the political economist from the politician, 
and each meditating exclu8ively,or principally, on his 
peculiar dejiartment of science, attains to a degree of 
proficiency and exptytness in it to which the general 
scholar seldom or never reaches. And hence, in la¬ 
bouring to promote our bwn ends, wc all necessarily 
adopt that precise course which is most advantageous 
to all. ^ Like the different parts oi' a well construct¬ 
ed engine, the inhabitants of a civilized country are 
all mutually dependent on, and connected witli, each 
other. Without any previous concert, and olieying 
only the powerful and steady impulse of self-interest, 
they universally conspire to the same great end, and 
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j;iifis!on of contribute each in tlieir respective sphere to (Vimish countries, is founded. The various soils, climates, Territorial 
i.nb uur. greatest possililc supply of necessaries, luxuries, and capacities of production, of different districts of JD'vWon of 
conveniencics, and enjoyments. an extensive country, fit them for being appropriat- 

O'vifl.Tn of But it is necessary to observe, that the advantages ed in preierence to certain s{)ecies of industry. A 
I. .i)«iir Li- derived from the division of labour, though they may district where coal is abimdiant, which has an easy 
i'l'i'e*l xtent enjoyed in every coun- access to the ocean, and a considerable command of 

t.f tile Mur. nnd state of society, can only be carried to their internal navigation, is the natural seat of manufac* 
kci. full extent, where there is a great power of exchang- tures. Wlieat and other species of grain are tlic 

■ng, or an extfnsive market. There are an infinite proper products of rich arable soils; and cattle, af- 
varicty of employments which cannot be separately ter being reared in mountainous districts, are most 
carried on out of the precincts of a large city; and, advantageously fattened in meadow and low grounds, 
in all cases, the division becomes just so much the Nothing is more obvious tlian that the inhabitants 
more perfect, according as the demand for the pro- of these different districts, by separately confining 
duce of the workmen is extended. It is stated by themselves to tlic particular branches of industry for 
Dr Smith that ten labourers employed in different the successful prosecution of which they liave some 
<lepartments in a pin manufactory can produce peculiar tialural capabUity, must produce an mfiiiitc- 
48,000 pins a day: but it is evident tliat if the de- ly greater quantity of useful and agreeable commu- 
mand was nut sufficiently extimsive to take off this dities than they could do were they to devote Uieir 
quantity, it would be impossible to curry the division labour indiscriminately to every different cmploy- 
so far. The saiiie principle holds good in every raent. It is impossible to doubt that vastly more 
case. A cotton mill could not be constructed in a manufactured goods, more com, and more cattie. 


small country whidi had no intercourse with its 
neighbours. The demand and competition of Eu- 
rojie and America has been necessary to carry the 
manufactures of Glasgow, Manchester, tmd Birniing- 
liaiii, to their ))rescnt state of improvement. 

The effects of the division of labour in increasing 
the quantity and perfection of the products of in¬ 
dustry have been noticed by several of tlie writers 
who preceded Dr Smith, and especially by Mr Har¬ 
ris and M. Turgot. But neither of these writers 
have done what Dr Smith did. None of them have 
fully analysed and exhibited its various effects; and 
none of tfkem have shown that the power of engag¬ 
ing in different employments depended on thepoiuer 
ofexchatigingf and that, consequently, the advantages 
tlerivetl ftom the division of labour were necessarily 
de)>endent on, and regulated by, the extent of die 
market This is a principle of very great import¬ 
ance, and by establishing it Pr Smith shed a new 
light on die whole science, and laid the foundation 
of many important practical conclusions. " Pre¬ 
sentee de cettc manierc,” says M. Storch, “ I’idee de 
la division dii travail dtoit absolument neuve; et 
I’effet qu'elle a fait sur les contemporains de Smith, 
prouve bienqu’clle I'etoit rf'ellcment pour eux. Telle 
qu’elle sc truiive indiquee dans les passages que je 
viens de citer, clle n’a fait aucune impression. De- 
vcloppee par Smith, cette id6e a d'abord saisi tous 
ses lecteurs; tous en out wnti la verite et I’import- 
aiice; et cida suflit pour lui en assurer tout I’hon- 
neur, lors ni^me que son genie ait et6 guid6 par les 
indications de ses devaneiers."—(Tome VI. p. 10.) 
TcrriwtiiJ 2. Territorial Division of Labour, or Com- 
niviiionof meree, —Besides that' sort of division of Ijibour 
l-abtiur. which enables each individual jp a liroitetl society to 
confine himself to a particular employment, there is 
another and most important branch of the division 
of labour, which not only enables particular indivi¬ 
duals, but the inhabitants of entire districts, and 
even nations, to addict themselves in preference to 
certain branches of industry. It is on this territo^ 
rial division of labour, if we may so term it, that the 
commerce wfcich is carried on between different dis¬ 
tricts of the some country, and between different 

4 


are produced by the inliabitants of Glasgow, of the 
Carse of Gowrie, and of Argyleshire, respectively 
confining themselves to manufactures, agriculture, 
and the rearing of cattle, tlian if each endeavoured 
directly to supply themselves with all these various 
jiroducts,-without the inter venrion of an exchange. 

But it is easy to see that foreign trade, or the ter¬ 
ritorial division of labour between different and in¬ 
dependent countries, will contribute to increase the 
wealtli of each in precisely the same manner that 
the trade between different provinces of the same 
kingdom contributes to increase their wealtli. There 
is a still greater difference between tlie proilur- 
tive powers wherewitli nature has endowed dif¬ 
ferent and distant countries tlian there is between 
tile productive powers of the provinces of tlie same 
country. The establishment of a free intercourse 
between them must, tliercforc, be proportiontibly 
advantageous. It would evidently cost an infi¬ 
nitely greater cxpence to raise the wines of France 
or Spain in England tlian it would do to make 
Yorkshire yield the same products as Devonsliire. 
Indeed, there are a multitude of products, and some 
of them of the very greatest utility, which cannot 
possibly be raised except in particular situations. 
Were it not for commercial intercourse, we should 
not be able to obtain tlie smallest supply of tea, su¬ 
gar, raw cotton, raw silk, gold bullion, and a thou¬ 
sand otlier equally useful and valuable commodities. 
Providence, by giving different soils, climates, and 
natural productions, to different countries, has evi¬ 
dently provided for their mutual intercourse and ci- 
viliisation. By permitting the {leoplc of each to em¬ 
ploy their capital and labour in those departments in 
which their geographical situation, the physical ca- 
pacitics of their soil, flieir national character and 
habits fit them to excell, foreign commerce has a 
wonderful effect in multiplying the productions of 
art and industry. When tlie freedom of eonmicrco 
is not restricted, each country necessarily devotes it¬ 
self to such employments as are most beneficial to 
each. Tills pursuit of individual advantage is ad¬ 
mirably connected with the good of the whole. By 
stimulating industry, by rewarding ingenuity, and 
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Tmitotlal by using most efficaciously the particular powers be- 
stowed by nature, commerce distributes labour moat 
■ ,effectively and most economically; while, by in¬ 
creasing the general mass of necessary and useihl 
products, it diffitses general opulence, and binds to¬ 
gether the universal society or nations by the .com¬ 
mon and powerful ties of mutual interest and reci¬ 
procal obligation. Commerce has enabled each par¬ 
ticular state to profit by the inventions and disco¬ 
veries of every other state. It has given us new 
tastes and new appetites, and it has also given us the 
means and the desire of gratifying them. The pro., 
gress of domestic industry has been accelerated by 
Uie competition of foreigners. Commerce has eittier 
entirely removed, or greatly weakened, a host of the 
most unworthy prejudices. It has shown, that no- 
tliing can be more illiberal, irrational, and absurd, 
tlian that dread of the progress of others in wealth 
and civilisation that was once so prevalent; and it 
has shown that the true glory and real interest of 
eacii particular people will be more certainly ad¬ 
vanced by emulating and outstripping oich other in 
the career of science and civilization, than byv la¬ 
bouring to attain a barren pre-eminence in the 
blooily and destructive art of war. 
r.hict tif tlic influence of commerce in giving increased cf- 
Tcrntorial ficacy to labour, and augmenting national wealth, may 
DlvisKin of be cii.sily illustrated. Thus, in the case of the inter. 
Labour m eonj-ge^ qi. territorial division of labour, carried on 
ing England and Portugal, it is plain that the 

M'culth. superiority of the wool of England, our ccHiimand of 
co.'il.s, of skilful workmen, of improved machinery, 
and of all the instruments of manufacturing indus¬ 
try, enables us to produce cloth at a much cheaper 
rate tiidn the Portuguese; But, on the other hand, 
the soil and climate of Portugal being peculiarly fa- 
vounable for the cultivation and growth of the grape, 
die is enabled to produce wine at an infinitely cheap¬ 
er rate than it can be produced here. And hence it 
is obvious, that England, by confining herself to the 
manufacture of cloth, in which she has a natural ad- 
vantage on her side, and exchanging it witli tlic 
Portuguese fur wine, will obtain a vastly larger sup¬ 
ply of that commodity tlian if she had attempted to 
cultiv,atc the grape at home; And Portugal, by ex¬ 
changing her wine for tlie cloth of England, will, 
on her part, obtain a much greater quantity of cloth 
than if she had attempted to counteract the inten¬ 
tion of nature, by converting a portion of her capi- 
' tal and industry'from the raising of wine, in which 
she lias an advantage, to the manufacture of cloth, 
in which the advantage is on die side of another. 
.Sophinn nf ^'hat we have already stated is sufficient to ex- 
thc rreocli pnse the sophism involved in die reasoning of the 
EronnmUu French economists, who contended, diat as on equi- 
on tlic Sub-yalent must be always given for such commodities 
mera. ””'’“9 obtained from foreigners, it is impossible 
foreign commerce can ever become a means of in¬ 
creasing wealdi. How, they asked, can the wealth 
of a country be increased by giving equal values for 
equal values ? .They admitted, that commerce might 
be the means of making a belter dutribution of the 
wealth of the world; but as it did nodiing more 
dian exchange one sort of Wealth for another, they 
denied diat it could ever make any addition to tliat' 
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wealth. At first sight, this sophiiticid and delusive 
statement appears sufficiendy conclusive; but a very Leiymr. 
few words will be sufficient to demonstrate its fallacy. < 

The advantage of commerce does not consist in its en¬ 
abling either of the parties who carry it on to obtain 
commodities of greater value, than those they give in 
exchange for them. It may have cost os much, or 
more, to produce the cloth wherewith the English 
merchant purchases the wine of Portugal, as it did to 
produce the latter. But then, it must be observed, that 
ui making the excliange,lAe value qfthemneu eslimal- 
ed bif what it takes to produce it in Portugal, which has 
peculiar natural capabilities for diat •species of in¬ 
dustry, and not by what it would t^e to produce it 
in England were the trade put an end to; and, in 
like manner, the value of the cloth is estimated by 
what it takes to produce it in England, and not by 
what it would cost to produce it in Portugal. Tlie 
advantage of the intercourse between the two coun¬ 
tries consists in this, that it tables each of diem to 
obtain Commodities, for the production of which 
they have no naturid capability, and which it would, 
dierefore, cost a comparatively large sum to produce 
direedy at home at the price which it costs to pro¬ 
duce them in the most favourable circumstances, 
and with the least possible expence. The gain of 
the one party is not the loss of die other. Bodi of 
them are benefited by this intercourse. 'For both of 
them are thereby enabled to save labour and expcnce 
in the production of commodities; and die wealth of 
the two countries is not only better distributed, but 
it is also positively and greatly increased by the ter¬ 
ritorial division of labour established between them. 

To set this important principle in a clearer point 
of view, let us suppose diat in England a given 
number of men can, .in a given time, nmnufiicture 
10,000 yards of clotli, and raise 1000 quarters of 
wheat, and that the same number of men can, in 
the same time, manufacture in Poland 5000 yards 
of cloth and raise 8000 quarters of wheat. It is 
plain, that the establishment of a free intercourse 
between the two countries would, in these circuni- 
stances, etiable England, by manufacturing clodi 
and exporting it to Poland, to obtain twice die quan¬ 
tity of earn in excliiuige for a given expenditure of 
capital and labour diat she could obtain in return 
for die same expenditure direedy laid out in die 
cultivation of land at home ; and Poland would, on 
die other hand, be enabled to obtain imee as much 
cloth in exchange for her com as she could have 
done liad slie attemptetl directly to mannfucture:;it. 

How ridiculous then to contend, that commerce is 
pot a means of adding to the efficacy of labour, and, 
consequently, of increasing wealth ! Were the inter, 
course between England and Portugal ami the West 
Indies put an end to, it would require, at the very 
least, a hundred, or'perhaps a thousand times the ex¬ 
pence to produce Port wine, sugar, and coffee, di¬ 
rectly in this country, that it does to proilnce the 
equivalents sent to Portugal and the VVest Indies in 
exchange for diem. 

The cmnmerce of one counbry with another is,” 
to use the words of Mr Mill, merely an cMension 
of that division of labour by which so many bene¬ 
fits are conferred on the human race. As the fame 
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wnJewd richer by the ^ of one pro- onr rewlen for a fidl investigation of the nathre and Toritori.1 
Ubout. another; as Ito labour beocmies thus m- Junctions ofthe common medium of exchange to the DWisionof 

- mr , "“»>* divided and more producttve than it article Monby in this Supplement, and the authori-. 

could otherwise have been; and as the mutual in- ties there quoted. '•■v**"' 

terchange of all those commodities which one pro- Accumulation and Employmbnt of Capital. Accmnuls- 
Vince has and another wants, multiplies the accom- —Capital may be defined to be « jAa/ portion of /Ae**oD sad 
modiitions and comforts of the whole, and the coun- pnduce ofhAour which is saved from mmedmlecon- 
try becomes thus in a wonde^l degw more opu- sumption, and emplaped in maintaining productive •». S 
t'ent and happy; so the same beautiful tram of con- dustry, or infacMatingproduaion.” lU accumula- 
sequences is observable in the world at large, that tion and employment is Indispensably necessary to 
vast empire of which the different kingdoms may be the successful prosecution of almost every branch of 
regarded as the provinces. In this magnificent em- industry. Without that species of capital, which 
pire, one province is favourable to the production of chiefly consists of tools and engines, and which ht s 
one species of produce, and another province to an- been denominated freed, labour could never be ren- 
othcr. By their mutual intercourse, mankind are tiered considerably productive; and without that 
enabletl to distribute their labour as best fits the ge- species of capital which chiefly consists of the foo<l 
nius of each particular country and people. The and clothes required for the consumption of the 1 .t- 
industry ofthe whole is thus rendered incompara- bourer during the time he is employed in the pro- 
bly more productive; and every species o€ neces- duction of commodiUes, and which has been deno- 
sary, useful, and agreeable accommodatitm is ob- foinated circulating, he never could engage in any 
tainetl in much greater abundance, and with infi- undertaking which did not yield an almost imrai'- 
iiitely less expence."—(Commerce Defended, p. *8.) diate return. An agricultural labourer, for example. 

To enter into a more enlarged discussion of this might havs an ample supply of carts and ploughs, 
interesting and important subject, would be incon- of oxen and horses, and generally of all the instni- 
sistent with the object and limits of this article. In ments and animals used in his department of indus- 
our articles on Colonies and the Corn Tbadb and try, but if he were destitute otebculaling capital, or 
Laws, we have examined the policy of the restric- of foiKl and clothes, he would not be able to avail 
tions on the colonial trade, and on the com trade; himself of their assistance, and instead of tilling the 
and in the article Exchange, we have pointed out ground, would have to betake himself immediately to 
the circumstances which regulate the importation some species of appropriative industry; And, on 
and exportation of the precious mcUls; and have the other hand, supposing the husbandman to be 
shown, that, instead of the excess of exports over im- abundantly supplied with provisions, what could he 
porta being any criterion of an advantageous com- do without the assistance freed capitol or tools? 
inerce, it is just the reverse, and tliat it is by the ee- What could the most skilful agriculturist perform if 
cess ofthe value of the imports over the value ofthe he were deprived of his spade and his pldugh ? a 
eeports that the direct gains of the merchants, and weaver if he were deprived of his loom ? or a house- 
consequently of the community, are to be estimated, carpenter if he were deprived of his saw, his hatchet. 

In the fourth l^k of the Wealth ^Nations, Dr and his planes? The accumulation and employ- 
Smith has examined and refuted the various argu- ment of both fixed and circulating capital is indis- 
ments in fovour of tlie restrictions imposed on the pensably necessary to elevate any nation in the scale 
freedom of commerce, in the most able and masterlv of civilization. And it is only by their conjoine'l 
manner, and with an amplitude of illustration, which and powerful operation that wealth can be largely 
leaves nothing to be desired. A very complete ex- produced and universally diffused, 
posure of the sophisms of the French economists, on The division of labour is a consequence of the 
the subject of commerce, may be found in the inge- previous accumulation of capital. Before labour 
nioiis and valuable pamphlets of Mr Mill {Commerce can b.e divided, » A stock of goods of different kinds 
Defended) and Colonel Torrens {Economists Refut- must be storeil up somewhere, sufficient to maintain 
ed), written in answer to Mr Spence’s pamphlet en- the labourer, and to supply him with the materials 
titled, Britain Independent of Commerce. 1 he chap- and tools for carrying on his work. A weaver, for 
ter on Foreign Trade in Mr llicardo’a great work example, could not apply himself entirely to his pe¬ 
ls equally original and profound, and deserves to be culiar business, unless there was beforehand stored 
carefully studied by those who wish to make them- up somewhere, either in his own possession, or in 
selves thoroughly acquainted with the theory of that of some other (lerson, a stock sufficient for his 
commerce. maintenance, and for supplying him with the ma- 

Moncy. When the division of labour was first introduced, terials and implemenU required to carry on hia 
barter was the only method b^^wiiich commodities work, till he has not only completed but sold his 
were exchanged. But acoirding as society advaii- web. This accumulation must evidently be pre- 
ced, as the division of employments was extended, vious to his applying himself for so long a time to a 
and as exchanges become more numerous, the ad- peculiar business."—(IFeaAA oj Nations, Vol. I.p. 
vantage of using some one commodity as a common 408.) 

medium of exchange—as an equivalent for all other As the accumulation of stock must have preceded 
commodities, and as » standard by which to ascer- the division of labour, so its subsequmit division can 
tain their relative values, soon became obvious. But only be extended as capital is more and more accu- 
this is a subject of which we have elsetrhcre treat- muWed. Accumulation and division act and react 
ed at considerable length; aniH e beg leave to refer on each other. The quantity of raw materials which 
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Bni^- the ume number of peq>le can wwk up increaws 
°’*'’‘^^*‘in a great proportion, aa labour cornea to be more and 
” I more aubdivided; and according aa the operations 
of each workman are reduced to a greater d^;ree 
of identity and simplicity, he has, as we have al¬ 
ready explained, a greater duuice of discovering 
machines and processes for facilitating and abridging 
his labour, llie quantity of industry, therefore, 
not only increases in every country with the in¬ 
crease m Ae stock or capital which sets it in mo¬ 
tion; but, in consequence of this increase, the 
division of labour becmes extended, new and more 
powerftil implements and machines are invented, 
dnd the same quantity of labour is dius made to pro¬ 
duce an infinitely greater quantity of commodities. 

Besides its effect in enabling labour to be divided, 
capital con^butes to facilitate labour, and produce 
w^th in the three fcdlowing ways: 
i" Ftrr/.—It enifoles us to execute work that could 
Emplov. ^ executed, or to produce cmnmodities tluft 
incnt ol not be producetl without it 

pitil Kacili. Second—It saves labour in the production of al- 
tatc» La- most every species of commodities, 
hour. Thir(L—\l enables us to execute wmrk better, as 

well as more expeditiously. 

iti, It cna- "^i*^** regard to die first of these modes in which 
bles ui to we are benefited by the employment of capital, or 
produce to die circumstance of its enabling us to produce 

could not be produced without it, it is 
could not production of all such commodities as 

be pnxiii.-. require a considerable period for their completion, 
cd witliDut could not have been attempted if a stock of circii- 
'^* inting capital, or of food and clodies sufficient for 

the maintenance of the labourer while empWed on 
them, had not been previously provided. But the 
employment of fixed is frequendy os necessary to 
the production of commodities as the employment 
of circulating capital. It would be plainly impos¬ 
sible to produce a {wir of stockings without the 
aid of wires; and, although the ground might be 
cultivated without the aid of the plough, it could 
not be cultivated without the aid of a spade or a 
hoe. If we run over the vast catalogue of the va¬ 
rious arts practised in a higiily polished and civilised 
country, it will be found that there are very few 
diat am be carried on by the mere employment of 
the fingers, or tools with which man is furnished by 
nature. It is almost always necessary to provide 
ourselves with the results of previous industry, and 
to strengthen our feeble hands by arming them, if 
we may so apeak, *' with the force of w the ele¬ 
ments." 

3d. It Saves In the second place, the employment of capital not 
Labour in only enables us to produce many species of commo- 
tlim on'oin-**^**** never could have been produced without 
its co-operation, but it also enables us to save ItUtour 
in the production of many ethers, aiul, by lowering 
their price, brings them within the reaw of a fer 
greater number of consumers. We have been so 
long accustomed to make use of the productive 
sources of the most powerful machines, that it re¬ 
quires a considerable effort of abstraction to render 
ourselves fully aware of the r^ extent of the ad¬ 
vantages we derive from them. But if we compare 


the state of the arts practised alike by civilized man Bmpkqr- 
and the savage, we cannot fail to be convinced that 
it is to the use and employment of fixed capital Uut . , 

we owe a very large proportion of our superior com- 
forts and enjoyments. Consider the advantages 
which man has derived from the employment of the 
lower animals, which, in an economical point of 
view, are r^arded only at machines I Consider the 
advantages that have been derived from the forma-^ 
tion of roads, bridges^, harbours, and canals—thr ' 
effect they have had in fecilitotii^ the conveyance of 
commodities, and consequently in distributing them 
most advantageously, and in rraucing their price to 
the consumer I Coinsider the advantages that have 
been dmved from the construction of ^ps, and the 
improvement of navigation I But it is in vain to at¬ 
tempt even to glance at the numberless benefits 
which the employment of the fixed capital vested in 
tools and other instruments, has conferred on so¬ 
ciety, by cheapening and multiplying necessaries, 
conveniencies, uid luxuries It is by their means 
that our fields are cultivated, our houses omstruct- 
ed, our clothes manufectured, our ships built, an<I 
the treasures of knowledge and of art transferred 
from one hemisphere to another I If we consult 
the history of the human race—-if we trace dicir slow 
and gradual advancement from barbarism to refine¬ 
ment, we shall be convinced that their progress from 
their lowest and most abject, to their highest ami 
most mlished, state, has ^n always accompanied, 
and mefiy promoted, by the accumulation of fresh 
capital, and the invention and improvement of tools 
and engines. 

The third advantage derived from the employ- 3 J, it cn- 
ment of capital consists in die circumstance of its l>l« us to 
enabling us to execute work better, os well as more 
expeditiously, than it could be done without it. Cot- well m 
ton, for example, might lie spun by the hand; but the more Expe- 
admirable maidiinery invented by Hargreaves, Ark- didoudr. 
wright, and others, has not only enabled us to spin 
an hundred or a thousand times as great a quantity 
of yarn as could be spun by means of a common 
spindle, but it has also improved its quality, and 
given to it a degree of fineness, and of evenness, or 
equality, in its parts, which was nev» previously 
attained. It would require a painter months, or it 
might be years, to {laint with a brush the cottons, 
or printed cloths u^ in the hanging of a single 
room ; and it would be very difficult, if not impossi¬ 
ble, for the best artist to p ve the same perfect identity 
and sameness to his figures that is given to them hy 
tlie admirable machinery now in use for that pur¬ 
pose. Not to mention the other and more import¬ 
ant advantages of which the invention of moveable 
types and printin|^ has been productive, it is certain 
that the brauty oi the most perfect manuscript—one 
on which years of jiatient and irksome labour have 
been expended—is unable, in point of delicacy and 
correctness, to match a well printed work, execut¬ 
ed in the hundredth part of the time, and at a 
hundredth part of the ei^nce requireil to copy the 
manuscript The great foreign demand for English 
manufactured goods results no less from the .supe¬ 
riority of tHb manufacture, than from their greater 
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EmjiJoy. cheapness ; and for botl> these advantones we are 
nicnt t-s-principally indebted to the excellence of oiir ma- 
chincry. 

The Tower There are other considerations wliich equally 
to tmplo; illustrate the extreme importance of the accumu- 
laiMHirde- latioii and employment of capital. The produce of 
labour of a nation cannot be increased otherwise 
c'spital. increase in the number of labourers, or 

,j^)y an increase in the productive powers of the exist¬ 
ing labourers. But without an increase of capital it is 
in nicrst cases impossible to employ another workman 
witii advantage. If capital be not augmented, and 
if the food and clothes destined for the support of 
the labourers, and tlie tools and machines with 
which they are to operate, be all required for the 
niaintenance and efficient employment of the la¬ 
bourers in existence at any given period, there can 
Iki no additional demand for them. In sucli cir- 
c'umstanccs, the rate of wages cannot rise; and if 
the number of inhabitants are increased, they must 
lie w«r'<c provided for. Neither can the produc¬ 
tive powers of tlie labourer be augmented, with¬ 
out a ]>revious increase of capital. It is only by 
a better education and training of workmen, by a 
greater subdivision of their cmploymtaits, or by an 
improvement of machinery, that their prcKluctive 
powers can ever be materialljyr increased. But in al¬ 
most all these cases, an additional capital is required. 
It is only by means of an additional capital tliat tlie 
workman can be lietter trained, or that the under- 
taker of any work can either provide his workmen 
witli better machinery, or make a more proper dis¬ 
tribution of employment among tliem. When the 
work to be done consists of a number of parts, to 
keep every man constantly employed in one particu¬ 
lar part, rwjuircs a much larger stock than whereevery 
man is occasionally employed in every different part 
<»f the work. “ When," says Dr Smith, " we compare 
the state of a nation at two different ))eriods, and 
find that the annual produce of its land and labour 
is greater,.at the latter than at the former, that its 
lands arc better cultivated, its manufactures more 
numerous and more flourishing, and its trade more 
extensive, we may l>e assured that its capital must 
have increased during the interval between these 
two periods, and that more must have been added 
to it by the good conduct of some, than liad been 
taken from it, either by the private misconduct of 
others, or by tlie public extravagance of the govern¬ 
ment."—(/f>«///i of Nations, Vol. II. p. 23.) It is, 
tlierefore, apparent th.at no country can ever reach 
tlie stationary state, so long as she continues to ac¬ 
cumulate additional capitaL While she docs this, 
she will alw'ays have a constantly increasing demand 
fur labour, and will be constantly augmenting the 
mass of necessaries, luxuries, and convcniencies, and, 
otaisequently, also tlte numbers' of her people. But 
with every diminution of the previous rate at which 


capital had been accumulating, the demand &r la- Emplo.*- 
bour will decline. W^hen no additions are made to ^ *■ 
its stock, no more labour will be, or, indeed, can be 
employed. And should tlie national capital be di- t 
minished, the condition of the great bmly of the 
people would be greatly deteriorated—for the wages 
of labour would to reduced, and pauperism, with all 
its attendant train of vice, misery, and crime, would 
spread its ravages throughout the larges^portion of 
society. 

Having thus endeavoured to point out tlie vast Aceumula- 
importance of the employment of capital, and the tion of ('»- 
manner in which it co-operates in facilitating pro- 
duction, we shall proceed to explain the circuiil- 
stances most favourable fur its accumulation. Now, 
as capital is nothing more than the accumulated pro¬ 
duce of previous industry, it is evident its imTcaue 
will be most rapid where industry is most produc¬ 
tive, or, in other words, where the projits of stock ate 
highest.* The man who con produce a busliel of Advantage 
wheat in three days has it in his power to accumu- vf tiigh 
late twice as much as the man who, either from a 
deficiency of skill, or from his being obliged to cul¬ 
tivate 8 bad soil, is forced to labour six days to pro¬ 
duce the same quantity ; and the capitalist who can 
invest stock so as to yield him a profit of ten per 
cent, lias it equally in Itis power to accumulate twice 
us fust as the capitalist who can only obtain five per 
cent, fur his capital. Conformably to this statement, 
it is found tliat the rate of profit, or, whicli is the 
same tiling, tliat the power to accumulate capital, is 
always greatest in those countries which are most 
rapidly augmenting their wealth and population. Tlie 
rate of profit, or the power to employ labour and 
capital with advantage, is ordinarily twice as great 
in the United States as iii Great Britain or France; 
and it is to this tliat the mure rapid advancement of 
the former in wealtli and population is entirely to to 
ascribed. We do not meiut to say that high pro¬ 
fits are necessarily, and iii eocry instance, accom¬ 
panied by a great degree of prosperity. Countries 
with every possible advantage for tiic profitable em¬ 
ployment of industry and of stuck, may be subjected 
to a dcspoticol government, which <loes not respect 
the right of pra|)erty; and the want of adequate se¬ 
curity resulting from this circumstance may to of 
itself sufficient to paralyse all the exertions of those 
who are otlierwise placed in the most favourable si¬ 
tuation lor the accumulation of capital and of wealth. 

But we luive no hesitation in laying it down as a 
principle which holds good in every case, and from 
which there is really no exception, that, ^ the gv- 
vernments of any two or mare countries he equally li¬ 
beral, and property t» each equally well secured, their 
comparative prosperity viilt depend on the rale of 
profit. Wherever profits are nigh, tliere is a gre^ 
demand for labour, and the society rapidly aug¬ 
ments both its population and its riches. On die 


• To avoid all chapee of misconception, it is necessary to observe, that this refers to nett profit, or to the 
Slim which remains to the capitalist after all his outgoiiigii are compensated, including tlicrein a sum sufTi- 
eJent to ensure his capital against risk, and to make up for whatever may to peculiarly disagreeable in his 
business. 0 
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AccunrnU- other hand, wherever they are low, the demand for 
tion (rfCa- jg proportionably reiluced, and the progress 

^ ' of society rendered so much the slower. 

PurjimonjT P*'®^** 3^ “ evident, 

necessary to that, if men had mways lived up to their incomes, — 
Accumu^a. that is, if tliey Iiad a1wa3rs consumed the whole pro- 
tion. pf jijgjj. industry in the gratification of their 

immediate wants and desires, there could have been 
no such thing us capital in the world. High profits 
arc advantageous, because they afford the means of 
amassing capital ; but something more is necessary 
to induce us to make use of these means, and this is 
the accumulating principle. The desire implanted in 
the breast of every individual of rising in the world, 
iind improving his condition, has prompted mankind 
to save a portion of their income, or of the prtxluce 
of their industry, from immediate consumption, and 
to set it apart ns a fund, or capital, for the support 
of additional workmen. It is to this principle, diere- 
fore, <»r ratlier to its effect, parsimony, tliat we ow# 
capital; and it is to capital that we owe almost all 
our comforts and enjoyments. Witliout its assistance 
.and co-o{)erution, labour could never have been di« 
vided; arts could never have made any progress; 
and mankind must have continued to shelter them¬ 
selves, as in the earliest ages, in caves and forests, 
,ind to clothe themselves witli tlie skins of wild ani¬ 
mals. All the accumulated riches of the world—the 
cities which cover its surface—the ships which tra- 
vei'tic its seas—and all the innumerable variety of 
improvements, owe their origin to this principle,— 
to the desire to rise in the world, and, consequently, 
to save and amass. 

It has been wisely ordered, that this principle 
sliould be as powerful us it is advantageous. " With 
regard to profusion,” says Dr Sroitli, “ tlie prin¬ 
ciple which prompts to exjMsnce is the desire of 
present enjoyment; which, though sometimes vio¬ 
lent, and very difficult to be restrained, is in general 
only momcnt.'iry and occasional. But the principle 
which prompts to save is the desire of bettering our 
condition; a desire which, tliough generally calm 
and dispassionate, comes with us from the womb, 
and never leaves us till we go into the grave. In 
the whole intcrv.il which separates these two mo¬ 
ments, there is scarce, perhaps, a single instance in 
which any man is so perfectly and completely satis¬ 
fied with his situation as to be without any wish of 
alteration or improvement of any kind. An aug¬ 
mentation of fortune is the means by which the 
greater part of men propose and wish to better their 
condition. It is the means die most vulgar and the 
most obvious; and the most likely way of augment¬ 
ing their fortune is to save and accumulate some 
part of what they acquire, either regularly and 
annually, or upon some extraordinary occasions. 
Though the principle of expense, therefore, prevails 
in almost all men upon some occasions, yet in the 

t rreater part of men, taking the whole course of their 
ife at an average, the principle of frugality not 
only predominates, but predominates very greatly.” 
{^Wealth of Nations, Vol. II. p. 19.) 

It is this principle which carries society forward. 
The spirit of pursitnony, and the efforts which die 
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fVugal And industrious classes make to improve their Aceumuls- 
condition, in most instances balance not only the 
profiuion of individuals, but also the more wasteful , 

profusion and extravagance of g^erninents. The 
spiait of economy has been happily com]mretl by 
Smidi to the unknown principle of animal life—die 
vis medical rijc nalurce, —which frequently restores 
health and vigour to the consdtution, in spiteibodi 
of disease and of the absurd prescriptions of the ^ 
physician. 

We must have a care, however, lest we fall into Expenditure 
the error of supposing, as Mr Maldius and many tiuwm- 
others have done, diat public expenditure is * 

cause of individual accumulation. Its effect is, in Atrumals- 
every instance, distinctly and completely the re-tion. 
vene. The more government spends, die less re¬ 
mains for individuals to save. Necessity may com¬ 
pel a man to exert himself to pay heavy taxes ; but 
it is choice, and not necessity, which makes him 
withdraw a portion of die produce of his industry 
from immediate consumption, and employ it as a 
stock. This distinction must be kept constantly in 
view. It cannot be denied that it is necessity that 
forces farmers and manufacturers to sell a portion of 
their produce to pay the taxes to which they are 
subjected •, but when these taxes are paid, the go¬ 
vernment is satisfied, and it is plainly dieir own free 
option—their desire to improve their condition, and 
to rise higher in the world, and not compulsion, that 
induces them to accumulate unotlu-r ])ortion of their 
produce as capital. The capitals of England and of 
France liave not increased, because of the vast ex¬ 
penditure of their governments, but in despite of it. 

Those who continued to accumulate, notwithstand¬ 
ing tile share of their produce taken from them by 
governnient was increased, would evidently have 
had greater means of accumulation, had this share 
not been increased, or increased in a less pro^iortion. 

But accumulation, like the other passions, increases 
us the means of gratifying it increase. In point of 
fact, the greatest accumulations ore invariably made 
where tliere is the greatest power to accuniulate. 

There are no internal taxes in America; she is pos¬ 
sessed of v.ist tracts of fertile and uncultivated soil; 
and industry is, in conse(|uence, extremely produc¬ 
tive. And, agreeably to what we have now stated, 

America doubles her capital and population every 
five-and-tweiity years, and is advancing in the ca¬ 
reer of wealth and civilization with a rapidity un¬ 
known in any other country. 

Ambition to rise is tiic imimating principle of so-, 
ciety. Instead of remaining satisfied with the condition 
of toeir fathers, the great object of mankind in every 
age has been to rise above it—to elevate themselves 
in the scale of wealth. To continue statiomu'y, or to 
retrograde, is not natural to society. Man from 
youth grows to manhood, then decays and dies; 
but sucii is not the destiny of nation. I1ie arts, 
sciences, and capital of one generation become the 
patrimony of that which succeeds them ; and in 
their hands are improved and augmented, and ren¬ 
dered more powerful and efficient; so that, if not 
counteracted by the want of security, or by other 
adventitious causes, the principle of improvcnicnt 
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would always operate^ and would secure the con> 
stant advancement of nations in wealth and popula¬ 


tion. 

It is to this sani^ principle that we owe the dis¬ 
covery and improvement of machinery. Mankind 
have^ in every stage of society, endeavoured to in¬ 
crease their productive powers, and to improve their 
ciuulition, by availing themselves of the assistance of 
iiatiirul agents, and making them contribute to the 
]>erfurmance of tasks wliich must otherwise have 
been performed by the hand only, 'fhe savage 
avails himself of the aid of a chib and a sling to fa¬ 
cilitate the acquisition of game, and abridge his la¬ 
bour ; and the same princijile which prompted him 
to resort to and construct these rude instruments, 
never ceases to operate. It is always producing some 
new improvement; and in an advanced and refined 
period, gives us ships for canoes, muskets fur slings, 
ateaiu-engines for clubs, and cotton mills for distaffs. 
“ 'I’he hand of man," says Colonel Torrens, “ is not 
armed with any efficient natural instrument, such as 
the beak of the bird, or the claw of the quadruped, 
for operating directly upon the materials presented 
to liim; but it is admirably adapted for receiving 
and applying artificial implements, and for employ¬ 
ing the powers of one substance to produce the de¬ 
sired changes in another. Hence almost all the 
grand results in manufacturing industry are brought 
about by means of capital. Throughout the world 
there are no very striking inequalities in the muscu¬ 
lar force by which direct labour is performed; and 
it is mainly owing to tlic difl'erences in the quantity 
of capital, and in the skill with which it is applied, 
tiiat in one country man is found naked and dcsti. 
tiite, and that in another all the rude productions of 
tile earth, and all the forces of nature, are made to 
contribute to his comfort, and to augment his power." 
—(On the Production (^'Wealth, p. Sy.) 

Sect. lll^Different Employments of Capital and 
Industry—Manufactures and Commerce shown to 
he equwy advantageous as Agriculture—Rate of 
Pi ft/it true test of Individual and Public Advan- 
laiie, 

Wc have, in the previous section, endeavoured to 
Kiiililm. show, that the increase and diminution of capital is 
pital al'd m point on whicli national prosperity hinges, 

diiitry' " —if you increase capital, you instantly increase 
the means ot'sup]>orting and employing additional la¬ 
bour, and that if you diminish capital, you instantly 
take away a portion of the comforts and enjoyments, 
and perhaps also of the necessaries of the productive 
classes, and spread poverty and misery throughout 
the land; and we also endeavoured to show that the 
iiicrca.se and diminution of the rate of profit was the 
great cause of the increase anddiminuuon of capital, 
ir such be the C(t.se, it seems impossible to resist 
coming to db conclusion, that those employments 
which yield the greatest profit, or in which industry 
is most productive, are the most advantageous. But 
Dr Smith, Mr Malthus, and most other political eco¬ 
nomists, have objected to this standard. They allow 
that if two capitals yield equal profits, the employ¬ 
ments in which they are engaged are equally henrji~ 
ci'tl to (heir possessors; bur they contend, that, if 
one of these capitals be employed in agriculture, it 


will be productive of greater pei/ic advantage. We Oiffcient 
believe, however, that we shall be able to show that f^°>plor- 
this opinion rests on no good foundation; and that 
the average rate of profit is the single and infallible dumy. 
test by which we are always to judge which employ¬ 
ment is most and which is least advantageous. 

A capital may be employed in fovr different ways, 
either, first, in the production of the raw produce 
required for the use and consumption of the society; 
or, secondly, in manufacturing and preparing that raw 
produce for immediate use and consumption ; or, 
tUrdly, in transporting the raw and manufactured 
products from one place to another according to the 
demand; or, fourthly, in dividing particular portions 
of either into such small parcels as suit the conve¬ 
nience of those who want them. The capitals of all 
those who undertake the improvement or cultivation 
of lands, mines, or fisheries, are employed in the first 
of these ways; the capital of all master manufac¬ 
turers is employed in the second; that of ail whole¬ 
sale merchants in the third ; and that of all retailers 
in the fourth. It is difficult .to conceive that a capi¬ 
tal can be employed in any way which may not be 
classed under some one or other of these heads. 

On the importance of the employment of capital Employ- 
in the acquisition of raw produce, and especially 
the cultivation of the soil, it is unnecessary Aniculti 
large. It is from the soil, including under that term ^ 
mines and fisheries, that the matter of all commodi¬ 
ties that either minister to our necessities, our com¬ 
forts, or our enjoyments, must have been originally 
derived. The industry which appropriates the raw 
productions of the earth, as they are oHered to us by 
nature, preceded every other. But these spontaneous 
productions are always extremely limited. And it 
is by agriculture only, that is, by the united applica¬ 
tion of immediate labour and of capital, to the 
cultivation of the ground, that large supplies of 
those species of raw produce, which form the prin¬ 
cipal part of the food of man, can be obtained. It 
is not quite certain that any of the species of grain, 
as wheat, barley, rye, oats, &c. have ever been dis¬ 
covered growing spontaneously. But, although this 
roust originally have been the cose, still the extreme 
scarcity of such spontaneous productions in every 
country with which we arc acquainted, and the la¬ 
bour which it re<|uire8 to raise them in considerable 
quantities, prove beyond all question that it is to ag¬ 
riculture that we are almost exclusively indebted fur 
them. The transition from the pastoral to the agri¬ 
cultural mode of life is decidedly the most important 
step in the progress of society. Whenever, indeed, 
wc compare the quantity of food, and of other raw 
products, obtained from a given surface of a well 
cultivated country, witli those obtained Irnm an 
equal surface of an equally fertile country, occupied 
by hunters or shepherds, the potvers of agricultural 
industry in increasing useful productions appear so 
striking and extraordinary, that we cease to feel sur¬ 
prise at the preference which has been so early and 
generally given to agriculture over manufactures and 
commerce; and arc disposed to subscribe without 
hesitation to the panegyric of Cicero when he says, 

“ Omnium autem rerum ex quibua aliquid acquirilur, 
nihil esl agricuUura melius, nihil uberius, nihil dul- 
dm, mhil homine, nihil libero dignius," 



POLITICAL ECONOMY. 


niffcrf'nt But are there really any just grounds for this pre< 
Rmploy- ference? Are not manufactures and comir.srcc equal- 
Triulana In^ ly advantageous as agriculture ? It is plain that with- 
dustxy. out agriculture wc could never possess any consider¬ 
able supply of the materials out of which food and 
Kitiploy- clothes arc made; but is it not equally plain, that 
without a knowledge of the arts by which they are 
into food and clothes, the largest supply 
Industry. " of these materials could be of little or no service I 
The labour of the miller who grinds the corn, and of 
the baker who bakes it, is equally necessary to the 
production of bread, as the labour of the husband¬ 
man who tills the ground. It is the business of tho 
agriculturist to raise flax and wool; but if the labour 
of the spinner and the weaver had not given them 
utility, and fitted them for being made a comfortable 
dress, they would have been nearly, if not entirely 
worthless. Without the labour of the miner who 
digs the mineral from the bowels of the earth, we 
could not have obtained the matter out of which many 
of our most useful implements and splendid articles 
of ftirniture have been made ; but if we compare the 
ore when dug from the mine with the finished arti¬ 
cles, we shall certainly be convined that the labour 
of the purifiers and refiners of the ore, and of the art¬ 
ists who have afterwards converted it to useful pur¬ 
poses, has been quite as advantageous as the indus¬ 
try of the miner. 

Xort-ftsity of But not only is it certain that manufacturing in- 
MaiiiiIuc- dustry, or that .species of industry which fits and 
iiiriiii; In- the raw produce of nature to our use, is re- 

ilie mi. quisite to render its acquisition of any considerable 
prnvcinunt valuc; but it is also certain, that without manufac- 
in A 'rirul. turing industry this very raw produce could never 
have been obtained in any considerable quantity. 
The labour of the mechanic who fabricates the plough 
is as efficacious in tho producing of corn as the la¬ 
bour of the husbandman who guides it. But the 
plough-wright, the mill-wright, the smith, and all 
those artizans who prepare tools and machines fur 
the husbandman, are really manufacturers, and differ 
in no respect whatever from those who arc employed 
to give utility to wool and cotton, c.xccpt that they 
work on harder materials. The fixed capital vested 
in tooKs and machines is the product of the labour of 
the tool and engine manufacturer; and without the 
aid of this fixed capital, it is impossible that agricul¬ 
tural labour, or that any other sort of labour, could 
ever have become considerably productive. 

*' Distinguer," says the Marquis Gamier, “ Ic tra¬ 
vail des ouvriers dc I’agriculturc d’avec celui dcs 
Butres ouvriers, est une abstraction presque toujours 
oiscuse. Toute richessc, dans Ic sens dans icquel 
nous la concevons, est ndeessairement le rcsultat dc 
CCS deux genres de travail, et la consommation nc 
peut pas plus se passer de Tun que de I’autre. Sans 
leur concours simultan6 il ne peut y avoir de chose 
consomraabic, ct par consequent point de richesse. 
Comment pourrait-on done comparer leurs produits 
respectifs, puisque, cn s6parant ces deux cspcces de 
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travail, on ne peut plus concevoir de vfiritable pro- 
duit, de produit consommable et ayant ^ttleur 
reclle i La vulcur du bic sur pied r^sulte de I’indus- and in. 
trie du moissonneur qui.rccueillcra, du battcur qui dustry. 
le s^parera de la paille, du meunier et du boulangcr 
qui le convertiront succcssivement cn farinc et cn 
pain, tout comme elle resulte du travail du laboureur 
ct du semeur. Sans le travail du tisserand, le lin 
n'aurait pas plus le droit d'etre compte au nomhre 
des richesscs, que I’ortic ou tout autre vegetal inu¬ 
tile. A quoi pourrait-il done servir dc recherchcr 
Icquel dc ccs deux genres de travail contribuc le 
plus a I’avancement de la richessc nationale i N’est- 
ce pas comme si Ton disputait pour savoir Icquel, du 
pied droit ou du pied gauche, est plus utile duns 
faction de marcher?’’* 

In fact, there is not at bottom any real distinction Xo rt-al Dif. 
between agricultural and manufacturing industry. It fi-runre be- 
is, as we have already shown, a vulgar error to sup- 
pose that the operations of husbandry add any thing ' 

to the stock of matter already in existence. All that turing In- 
man can do, and all that he ever docs, i.s merely to <1ustry. 
give to matter that particular form or shape which 
fits it fur his use. But it was contended by M. 

Quesnay and the French economists, and their opi¬ 
nions have in this instance been espoused by Dr 
Smith, that the labour of the husbandman in adapt¬ 
ing matter to our use is powerfully facilitated by the 
aid derived from the vegetative powers of nature, 
while the labour of the manufacturer has to perform 
every thing itself without any such co-operation.— 

“ No equal quantity of productive labour, or capital 
employed in manufactures," says Dr Smith, " can npiniim ni 
ever occasion so great a reproduction as if it were Kmiili 
employed in agriculture, in manufactures nature 
does NOTiiiNo, man dm's all ; and the reproduction 
must always be proportioned to the strength of the tircnc^'i ni' 
agents that occasion it. Tiic capital employed in Agriculture, 
agriculture, therefore, not only puts into motion a 
greater quantity of productive labour than any equal 
capital employed in manufactures, but in proportion, 
too, toT the quantity of productive labour which it 
employs, it adds a much greater value to the annual '■ 

produce of the land and labour of the country, to the 
real wealth and revenue of its iniiabitants. Of all I he 
ways in nuhich a capital can be employed, it is by Jar 
the most advantageous to the society "—( Wealth y Na¬ 
tions, II. p. !}%) 

This is perhaps the most objectionable passage in Krrorofthis 
the Wealth of Nations ; and it is really astonisliing Upinion. 
haw so acute and sagacious a reasoncr as Dr Siuttli 
could have maintained a doctrine so manifestly erro¬ 
neous. ' It is unquestionably true, that nature pow¬ 
erfully assists the labour of man in agriculture. The 
husbandman prepares the ground for the seed, and 
deposits it there; but it is nature that unfolds the 
germ, that feeds and ripens the growing plant, and 
brings it to a state of maturity. But does not nature 
do as much for us in every other department of in- opcrntcii 
dustry ? The powers of water and of wind, which vitli Man 

in Mannfac 
. tuict and 
Coinincrrr. 


* See page 58 of the Discours Preliminaire to tho second edition of the translation of the Wealth of 
Nations, by the Marquis Gamier. The same passage is in the first edition, published in 1802. 
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Difllvcni move our machinery, support our ships, and impel 
deep,—the pressure of tlic atmoeplicre, 
|riS»ii(lInI“''d the elasticity of steam, which enable us to work 
duury. the most stupendous engines, arc they not the spon- 
tancous gifts of nature i In fact, the single and exclu¬ 
sive advantage of machinery consists in its having 
ciuhled us to press the powers of nature into' our 
service, and to make them perform the principal part 
of what would otherwise have been wholly the work 
of man. In navigation, for example, is it possible to 
doubt, that the powers of nature—the buoyancy of 
the water, the impulse of the wind, and the polarity 
of the magnet, contribute fully ns much as the direct 
labour of the sailor to wait our ships from one hemi¬ 
sphere to another ? In bleaching and in fcrinenta- 
lion the whole process is carried on by natural agents. 
And it is to the edi cts of heat in softening and melt¬ 
ing metals, in preparing our food, and in warming 
our houses, that we owe many of our most powerful 
and convenient instruments, and that these northern 
climates have been made to afford a comfortable ha¬ 
bitation. So far, indeed, from its being true that na¬ 
ture does much for man in agriculture, and nothing 
in manufactures, that the fact is nearly the rever.se. 
There are no limits to the bounty of nature in manu¬ 
factures, but there are limits, and not very remote 
ones, to her bounty in agriculture. The greatest 
possible amount of capital might be expended in the 
construction of steam*engines, or of any other sort 
of machinery, and after they had been multiplied to 
infinity, the last would he as powerful and .is efficient 
in saving labour and producing commodities as the 
first. Siirh, however, is not the ca.se with the soil. 
I.iiiuis of the first quality arc speedily c.xhaustcd; and 
it is impossible to apply capital indefinitely even 
to the best soils, without obtaining from it a con¬ 
stantly diminishing rate of profit. The rent of the 
landlord is not, as Dr Smith conceived it to be, the 
recompense of the work of nature remaining, after 
all til'll part of the product is deducted wbicli can be 
regarded as the recompense of the work of man! 
But it is, ns wi> shall lierealter show, the excess of 
produce obtained irom the best soils in cultivation, 
over iliat which is oht.iincd from the worst—it is a 
cun.seqtienec not of the increase, but of the diminu¬ 
tion <)1 the productive power of the labour employed 
in agriculture. 

Employ- 'I •1’*^ utility to matter be, as it really 

mciitof Cn-is, the single and exclu.sive object of every species of 
pltal in productive industry, it is plain that the capital and 
Indiibtrv”*” labour which is employed in carrying commodities 
^ from where they are produced to where they are to 
bc'consunipd; and in dividing them into minute por¬ 
tions, so as to fit the wants of the consumers, is real¬ 
ly as productive as either agriculture or manufac¬ 
tures. The labour of the niint^ gives utility to mat¬ 
ter—to roal for example—by bringing it from the 
bowels of the earth to its surface; but the labour of 
tlte merchant, or carrier, who transports this coal 
from the mine where it has been dug to the city, or 
place where it is to be burned, gives it a further, 
and perhaps a more considerable value. Wc do not 
owe our fires exclusively to the miner, or exclusive¬ 
ly to the coal merchant. They are the result of the 
conjoint operations of both, and also of the opera¬ 


tions of all those who have furnished them with the OiiAiwu 
tools and implements used in their respective em- 

, • -r , 

Not only, liowevcr, is it necessary that commo- duitry. 
dities should be brought from where they are pro- i - ^ - 

duced to where they are to be consumed, but it is Advant^ 
also necc.saary that they should be divided into such ®f '**-uil 
small and convenient portions, that each individual 
may have it in his power to purchase the precise 
quantity of them he is desirous of obtaining. '* Ifj” 
says Dr Smith, " there was no such trade as a 
butcher, every man would be obliged to purchase a 
whole ox or a whole sheep at a time. 'I'iiis would 
gi-nerally be inconvenient to the rich, and much 
more so to the poor. If a poor workman was oblig¬ 
ed to purchase a month’s, nr six months’ provi.sions 
at a time, a great part of the stock which he em¬ 
ploys ns a capital in the instruments of his trade, or 
in the furniture of his shop, and which yields him a 
revenue, he would be forced to place in that part of 
his stock which is reserved for immediate consump¬ 
tion, and which yields him no revenue. Nothing 
can be inorc convenient for such a person than to 
be able to purchase his subsistence from day to day, 
or even from hour to hour, as he wants it. lie is 
thereby enabled to employ almost his whole stock as 
a capital. He is thus enabled to furnish work to a 
greater value, and the profit which he makes by it 
in this way inucli more than cunipunsates the ad¬ 
ditional price which the labour of the retailer gives 
to the goods. The prejudices of sonic political 
writers against shopkeepers and tradesmen are al¬ 
together without foundation. Mo far is it from be¬ 
ing necc.-sary, either to lux them, or to rcstriel their 
numhers, that they can never be multiplied .so as to 
hurt the public interests, though they may so as to 
hurt tlieir own individual interests. The quantity 
of grocery goods, for example, which can he sold in 
a particular town, is limited by the demand of that 
town and its neighbourhood. The capital, there¬ 
fore, which can he advantageously employed in the 
grocery trade, cannot exceed the capital required to 
purchase and retail these goods. If this cafiitul is 
divided between two diflerent grocers, their compe¬ 
tition will obviously tend to make both of them still 
cheaper than if it were in the hands of one only; 
and if it were dividcil among twenty, their competi¬ 
tion would he just so much the greater, and the 
cliaiiec of their combining together in order to raise 
the price just so much the less. Their competition 
might, perhaps, ruin some of themselves; but to 
take care of this is the business of the parties con¬ 
cerned, and it may safely be trusted to tlieir discre¬ 
tion. It can never hurt either the consumer or the 
producer; on the contrary, it must tend to make 
the retailers both sell cheaper and buy dearer, than 
if the whole trade was monopolixed by one or two 
persons. Some of them, perhaps, may occasionally 
decoy a weak customer to buy what he has no oc¬ 
casion for. This evil j.s, however, of too little import¬ 
ance to deserve the public attention, nor would it 
necessarily be prevented by restricting their num¬ 
ber .”—{Wealth of Nations, II. p. 48.) 

Thus it appears, that aU the modes in which capi- AgricultuK, 
tal can be employed in productive industry, or, in Msnufais 
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Different other words, that the raising of raw produce, the 
fashioning of this raw produce after it is raised into 
useful and agreeable articles, the carrying of the 
iluitry. manufactured products from one place to 

another, and the retailing of them in such portions 
Commerce, as may suit the public demand, are eqHully advun* 
equally nd- tageous; that is, the capital and labour employed 
rantageou.. ^j,ggg departments contributes equal* 

!y with the capital and labour employed in the 
others, to increase the mass of necessaries, conve- 
nicncics, and luxuries. Without a previous supply 
of raw produce, we could have no manufactures; 
and without manufactures and commercial industry, 
the greater part of this raw produce would be en¬ 
tirely worthless, and could neither satisfy our wants 
nor contribute to our comforts. Manufacturers and 
merchants are to the body politic what the digestive 
powers arc to the human body. We could not ex¬ 
ist without food; but the largest supplies of food 
cannot lengthen our days when the machinery by 
whici) nature prepares and adapts this food for our 
use, and incorporates it with our body, is vitiated 
and deranged. Nothing, therefore, cun be more silly 
and childish than the estimates that are so fre¬ 
quently put forth of the comparative advantages of 
agricultural, manufacturing, and commercial indus¬ 
try. They arc all intimately and indissolubly con¬ 
nected, and depend upon, and grow out of each 
other. “ Land and trade,” to borrow the just and 
forcible expressions of Sir Josiah Child, “ are twins, 
and have always, and ever will, lunx and luane to- 
frethcr. It cannot be ill with trade but lands will 
fall, nor ill with lands but trade will feci it.” This 
reasoning cannot be controverted; and on its au¬ 
thority, we are entitled to condemn every attempt to 
exalt one species of industry, by giving it factitious 
advantages at the cxpence of the rest, as being 
equally impolitic and pernicious. No preference has 
ever been given, or can be given, to agriculturists 
over manufacturers and merchants, or to manufac¬ 
turers and merchants over agriculturists, without oc¬ 
casioning the most extensively ruinous consequences. 
Men ought, in every instance, to be allowed to fol¬ 
low their own inclinations in the employment of 
their stock and industry. Where industry is free, 
the interests of individuals can never be opposed to 
the interests of the public. When we succeed best 
in increasing our own wealth, we must necessarily 
also succeed best in increasing the wealth of the 
state of which we are subjects. • 

This mutual dependence of the diflerent branches 
of industry on each other, and the necessity of their 
co-operation to enable mankind to make any con¬ 
siderable progress in civilization, lias been ably il¬ 
lustrated in one of the farly numbers of the Edin¬ 
burgh Review. « It may safely be concluded, that 
all those occupations which tend to supply the ne¬ 
cessary wants, or to multiply the comforts and 
pleasures of human life, are equally productive, in 


the strict sense of the word, and tend to aug- Dlficnot 
ment the mass of human riches, meaning, by 
riches, ail those things which are necessary, or ^..i i,.! 

convenient, or delightful to man. The progress^ diutry. 
of society has been productive of a complete sepa-' 
ration of employments originally united. At first, 
every man provided, as well as he could, for his 
necessities as well as his pleasures, and for all his 
wants, as well us all liis enjoyments. By degrees a 
division of these cares was introduced ; the subsist¬ 
ence of the community became the province pf one 
class, its comforts of another, and its gratifications of 
a third. The different operations subservient to the at¬ 
tainment of each of these objects were then entrusted 
to different hands; and the universal cst<iblislimcnt 
of barter connected the whole of these divisions and 
subdivisions together—enabled one man to manu¬ 
facture fur all, without danger of starving by not 
ploughing or hunting, and another to plough or 
hunt for all, without the risk of wanting tools or 
clothes by not manufacturing. It has thus become 
as impossible to say exactly who feeds, clothes, or 
entertains the community, as it would be to say which 
of the many workmen employed in the manufacture 
of pins is thcactual pin-maker, or which of the farm- 
servants produces the crop. All the branches of 
useful industry work together to the common end, 
as all the parts of each branch co-operate to its par¬ 
ticular object. If you say that the farmer feeds the 
community, and produces all the raw materials which 
the other classes work upon, we answer, that unless 
those other classes worked up the raw materials, and 
supplied the farmer’s necessities, he would be forced 
to allot part of his labour to this employment, whilst 
he forced others to assist in raising raw produce. 

In such a complicated system, it is clear that all la¬ 
bour has the same effect, and equally increases the 
whole nia.ss of wealth. Nor can any attempt be more 
vain tlian theirs who would define the particular parts 
of the machine that produce the motion, which is 
necessarily the result of the kIuHc junvers combined, 
and depends on each particular one of the mutually 
connected members.”—(Vol. IV. p. 362.) 

Much has been said respecting the extraordinary Manufae- 
mortality of large nmnufacturing establishments. The tum nut 
ready communication of contagion where people are 
crowded together—the want of sufficient ventila- 
tion—the confineuient of children—and the posi- 
sivc iinlicullhiiicss of some particular processes, arc 
circumstances from which most writers liuvc been led 
to infer that the mortality in manufacturing ciHcs 
tiiuJil be unusually great, without giving themselves 
the trouble to inquire whether the fact really was so. 

The returns under the population acts have shown 
the fulLacy of these opinions. No one can doubt 
that Great Britain was infinitely more of a manu¬ 
facturing country in 1810 and 1820 than in 1780; 
but, notwithstanding the vast increase during the 
intermediate period of what w6 have been in the 


* For a particular examination of T)r Smith’s opinion with respect to the comparative advantages of dif¬ 
ferent species of commerce, see Mr llicardo’s Principles of Political Economy and Taxation, 1st cd. p. 
497, and the Edinburgh Review for July 18ly, p. 71 . 
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niilirciit habit of considering unhealthy ein|)Ioymcnt8, the 
i-.ii.iiloj- average mortality in Kngiund and Wales in 1810 
|iu.nJaiiilln-*®® every 5;*, and in 1820 only one 

iliisiry. in every JS o*' the exUting pooulutiun, whereas 
* in 1780 it was one in every 40. It may per* 
haps be said, that this increased healthiness is 
owing to the improvements in agricniture—tor the 
drainage of bogs and marshes, the inclosure and 
cultivation of commons and wastes,—and tiol to 
tiic extension of manufactures. But suppose this 
were admitted, still we should have to inquire uhal 
had occasioned these tjetrnordinnnj improvements in 
agriculture f And a moment’s r» Heetion would be suf¬ 
ficient to convince us that they have principally re¬ 
sulted from the improvement of manufactures—from 
the increased demand of the manufacturing popula¬ 
tion for the raw produce of the soil. In point of fact, 
however, it is certain, that much of the lute diminu¬ 
tion of mortality is a direct, and not an indirect con- 
sequence of the improvement and extension of ma- 
luilactures. Every one knows of what vast importance 
it is to the health of the people that they should have 
the means of providing thcinsclvcs with comfortable 
clothes at a cheap rate. And this is one of the many 
advantages which improvements in manufacturing 
industry always bring along with them. The reduc¬ 
tion ill the price of cotton goods only, occasioned by 
the greater facility with which they are now pro¬ 
duced, has enabled the poorest classes of individuals 
to clothe themselves in a w’arm, clean, and elegant 
dress; and has thus been productive of an increase 
of comfort and enjoyment, of which it is extremely 
dilliciilt for us, who have so long experienced its be¬ 
neficial effects, to estimate the extent. 
liivi.,iim of The cflect of the extreme subdivision of labour in 


us to anticipate. The variety of the occupations in Different 
which the husbandman is made successively to en- 
gage, their constatit liability to be affected by so Ya. p ™“ ”i 
riable a power as the weather, and the perpetual ‘ Uunry. 
change in the appearance of the objects which daily 
meet his eyes, and with which he is conversant, oc¬ 
cupy his attention, and render him a stranger to that 
ennui and desire fur extrinsic and adventitious ex¬ 
citement which must ever be felt by those who are 
constantly engaged in burnishing the point of a pin, 
and in performing the same endless routine of precise¬ 
ly similar operations. This want of excitement can¬ 
not, however, be so cheaply or effectually gratified 
in any other way as it may be by cultivating—that 
is, by stimulating the mental powers. The generality 
of w’orkmcn have no time for dissipation; and if they 
had, the wages of labour in all old settled and densely 
peopled countries arc too low, and the propensity to 
save and accumulate too powerful, to permit any very 
large proportion of them seeking to divert themselves 
by indulging in riot and excess. Tliey are thus dri¬ 
ven to seek for recreation in mental excitement; 
and the ciicuinstances in which they are placed afford 
them every possible facility for amusing and diverting 
themselves in this manner. By working together, 
they have constant opportunities of entering into con¬ 
versation ; and a small individual contribution en¬ 
ables them to obtain a large supply of newspapers 
and of the ehenper class of periodical puhlieutiuns. 

But whatever diftcrcnccof opinion may exist respect¬ 
ing the cause, there can be no doubt of the fact, 
that the intelligence of the workmen employed in 
manufactures has increased according as their num¬ 
bers have increased, and as their employments liuvc 
been more and more subdivided. We do not l>c- 


'.“'’"“Jmanufacturing cstablislimcnts, and the exclusive at- 
"il'l V^bmir- tcftion which it requires the workman to bestow on 
u. one single operation, lias been supposed to exert a 

most pernicious inllucnce on his mental faculties. 
The genius of the master is said to be cultivated, but 
that of the workman to be condemned to perpetual 


neglect. Most mechanical arts, we are told, succeed 
best under a total suppression of sentiment and rea¬ 
son. A habit of moving the hand or the foot is said 
to be independent of eitficr; and the workshop has 
been compared to an engine, the parts of which arc 
men! (I'crguson c« CivtLS'ofiV/i/, p. 303.) Dr Smith, 
who has given so admirable an exposition of the be¬ 
nefits which society has derived from the division of 
labour, has notwithstanding concurred with the po¬ 


pular prejudices on this subject; and has gone so far 
as to aibrni that constant application to one particu¬ 


lar occupation in a large manufactory, “ necessarily 
renders the workman as stupid and ignorant as it is 
possiltlc to make a human being" Nothing can be 
more marvellously incorrect tlian these representa¬ 
tions. Instead of its being true that the workmen 


employed in manuiacturiiig establishments arc lc.ss 
intelligent and acute than those employed in agricul¬ 
ture, the fact is distinctly and completely the re¬ 
verse. The weavers, and other meehanics of Glas¬ 


gow', Manchester, and Birmingham, possess infinite¬ 
ly more general and extended information than is 
possessed by the agricultural labourers of any coun¬ 
ty in the empire. And this is really what a more un¬ 
prejudiced inquiry into the subject would have led 


liovc that they ever were less intelligent than the 
agriculturists; but, whatever may have been- the 
case formerly, no one will now venture to allirm that 
they arc inferior to them in intellectual acquire¬ 
ments, or that they are mere machines without .«en- 
timeiit or reason. Even Mr Maltlius, whose lean- I'.uli^iuni 
ings arc all on the side of agriculture, has justly *’* -''"i- 

and eloquently observed, that “ Most of the cf. ' 

fccts of manufactures and commerce on the ge¬ 
neral state of society are in the highest degree 
beneficial. ’I'liey infuse fresh life and activity 
into nil classes of the state, afford opportunity 
for the inferior orders to rise by personal merit 
and exertion, and stimulate the higher orders to 
depend for distinction upon other grounds than 
mere rank and riches, 'i'hey excite invention ; en¬ 
courage science and the useful arts ; spread intelli¬ 
gence and spirit; inspire a taste for conveniencies 
and comfoits among the labouring classes; and, above 
all, give a new and happie* structure to sdeiety, by 
increasing the proportion of the middle classes —that 
body on which the liberty, public spirit, and good 
government of every country must mainly depend." 
{ObserviUiottS on the llffects of the Corn Laws, p.2y.) 

Thus, then, we arrive, by a different ro/dc, 
at the same result we have already endeavour-jj* 
ed to establish. The inextinguishable passion vantagi- of 
for gain—the auri sacra J'ames-^iW always in-difllu-nt 
duee capitalists to employ their stocks in those ■'•'uploy. 
branches of industry which yield, all things consi- 
dcred, the highest rate of profit- And it is clear to 
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Tlifferent demonstration,.that those employments which yield 
iiwn^safi* highest profits are always those in which it is 
]^t aUnd In- public interest that capital should be 

dustry. invested. The profits of a particular branch of in> 
•^dustry arc rarely raised except by an increased de¬ 
mand for its produce. Should the demand for cot¬ 
tons increase, there would be an increased competi¬ 
tion fpr them ; and as their price would, in conse¬ 
quence, be augmented, the manufacturers would ob¬ 
tain comparatively high profits. But the rate of 
profit in different employments has a natural ten¬ 
dency to equality; and it can never, when mono¬ 
polies do not interpose, continue either permanently 
higher or lower in one than in the rest. As soon, 
therefore, as the rise in the price of cottons had 
taken place, additional capital would begin to be 
employed in their production. Tiie manufacturers 
engaged in the cotton trade would endeavour to bor¬ 
row additional capital, and the capitalists who were 
engaged in less lucrative employments would gra¬ 
dually contract their businesses, and transfer a por¬ 
tion of their stock to where it would yield them a 
larger return. The equilibrium of profit would thus 
be again restored. For the additional capital em¬ 
ployed in the production of cottons, by proportion¬ 
ing their supply to the increased demand, would in¬ 
fallibly reduce their price to its proper level. Such 
is the mode in which the interests of individuals arc, 
in every case, rendered subservient to those of the 
public. High profits attract capital; but high pro¬ 
fits in particular businesses arc the effect of lu'gh 
prices; and these arc always reduced, and the com¬ 
modities brought witliin the command of a greater 
number of purchasers, as soon as additional capital 
has been employed in their production. It is dear, 
therefore, that that employment of capital is the 
best which yields the greatest profit; and hence, 
if two capitals yield equal profits, it is a plain 
proof that the departments of industry in which they 
are respectively invested, however much they may 
differ in many respects, are equally beneficial to the 
country. Nothing can be more nugatory than to ap¬ 
prehend that the utmost freedom of industry can ever 
be the means of attracting capital to a comparatively 
disadvantageous employment. If capital flows to 
manufactures or commerce rather than to agricul¬ 
ture, it can only be because it has been found to 
yield larger profits to the individual, and consequent¬ 
ly to the state. 

Part III. —DiiiTRiBUTiON op Wealth. 

Having thus endeavoured totraco the various me¬ 
thods by which that labour which is the only source 
of wealth may be rendered most productive, and to 
exhibit the mutual relation and dependence of the dif¬ 
ferent kinds of industry, we now proceed to the se¬ 
cond division of our subject, or to an investigation of 
the laws regulating the proportions in which the va¬ 
rious products of art and industry are distributed 
among the various classes of the people. 

Sect. I.— Primary Division of the Produce of In- 
dustrij — y^ue of Commodities measured in the 
Earliest Stagfs of Society by the Quantities of La* 
hour expended on their Production, 

It is self-evident that only three classes— the la- 
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bourers, the possessors of capital, and the propric- t^iihuy ni¬ 
ters of land, are ever directly concerned in the pro- “f 
ductionof commodities. It is to them, therefore, 
that all that is derived from the surface of the earth, 
or from its bowels, by the united application of im¬ 
mediate labour and of capital, or accumulated la- 
bow, must primarily belong. The other classes of 
society have no revenue except what they derive ei¬ 
ther voluntarily, or by compulsion, from these three 
classes. 

But although there is no state of society in which 
any other class besides those of labourers, landlords, 
and capitalists, participates directly in the produce 
of industry, there are states of society in which that 
produce belongs exclusively to one only of these 
classes; and others in which it belongs to two of 
them, to the exclusion of the third. • The reason is, 
that, in the carlic.st stages of society, there is little 
or no capital accumulated, and the distinction be¬ 
tween labourers and capitalists is, in consequence, un¬ 
known ; and that in all newly settled and unappropri¬ 
ated countries, abundance of fertile land may be 
obtained without paying any rent. 

In that remote period preceding the est.iblishment 
of a right of property in land, and the accumulation 
of capit.ll or stock—when men roamed, without any 
settled habitations, over the surface of the earth, 
and existed by means of that labour only that was 
required to appropriate the spontaneous productions 
of the soil, the whole produce of labour would be- Quantuy of 
long to the labourer, and the quantity of labour that ‘lie 
had been expended in the procuring of diilcrent ar- "S'dsting 
tlclM, would plainly form the only standard by which "* 

their relative worth, or exchangeable value, could 
be estimated. “ If among a nation of hunters," 
says Dr Smitii, “ it usually costs twice the labour to 
kill a beaver that it docs to kill a deer, one beaver 
would naturally excliange for or be worth two deer. 

It is natural, that what is usually the produce of two 
days’ or two hours’ labour, should be worth double 
of what is usually the produce of one day’s or one 
hour’s labour. 

“ If the one species of labour should be more se¬ 
vere than the other, some allowance will naturally 
be made for this superior hardship; and the produce 
of one hoar’s labour in the one way, frequently ex¬ 
changes for that of two hours’ labour in the othe(. 

“ Or if the one species of labour requires an un¬ 
common degree of dexterity and ingenuity, the 
esteem which men have for such talents will na¬ 
turally give a value to their produce, superior-to 
what would be due to the time employed about it. 

Such talents can seldom be acquired but in conse¬ 
quence of long application, and the superior value 
of their produce may frequently be no more than a 
reasonable compensation for the time and labour 
which must be spent in acquiring them. In the ad¬ 
vanced state of society, allowances of this kind, for 
superior hardship and superior skill, arc commonly 
made in the wages of labour; and something of the 
same kind must probably have taken place in the 
earliest and rudest period. 

In this state of things, the whole produce of la¬ 
bour belongs to the labourer; and the quantity of 
labour commonly employed in acquiring or produc¬ 
ing any commodity, is tJic only circumstance which 
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Rquf liijr of can regulate the quantity of labour (q/* other commo* 
"r which it commonly ought to purchase, com- 

or exchange for.”— {fVeallh o/’Nations, 1. p. 

70.) 

'rhiis far there is np room for doubt or diiference 
of opinion. When there is no class but labourers, 
alt the produce of labour must obviously belong to 
them ; and the t/uanliti/ of labour required to produce 
commodities must form the only standard by which 
their exchangeable worth or value can be estimated. 
It is at this point, thci'cfore, that we arc to begin the 
investigation of the laws regulating the division of 
the produce of industry among the three great classes 
of labourers, capitalists, and landlords; and we shall 
do this by endeavouring, in the first place, to ac¬ 
quire a knowledge of the laws which regulate the 
exchari^rablv value of commodities in an advanced 
period of .-ocicty, when circulating and fixed capital 
arc employed in their production, and when land is 
appropriated, and rent paid. A previous acquaint¬ 
ance with the circumstances which determine the 
value of commodities, will be found to be indispen¬ 
sable to enable us to ascertain the principles which 
regulate their distribution. 

Skct. 11. —Prclimhmry Considerations-—Kqualitii of 
ICf/nes ami Profits—Inquirif into the Effect of Eii- 
rialions of Demand and Supply on Price—Cost of 
Production sliotvn to be its regulating Principle. 

roiisUcr”^ P*’P“*'**’ opinions on this subject were well 

" founded, the inqiiiiy on which we arc now about to 

enter might be disposed of in a very few words. The 
excli.aiigcablo value of commodities, when compared 
with each other, and their value nr price when com¬ 
pared with money, is held almost universally to de¬ 
pend on their relative abundance or scarciljq in the 
market, compared ivilh the demand. W'c believe, 
however, that we shall he able to show, that,this opi¬ 
nion rests on no good foundation, and that it is the 
cost of production whicli is the sole regulating prin¬ 
ciple of pi ire. Hut, before proceeding further, it is 
necessary, in order to facilitate our investigations in 
this and the following sections, to premise, that 
wherever industry is free, the rate of wages earn¬ 
ed bt/ the labourers engaged in any particular depart¬ 
ment o) industry, and the rale iff' ^nqfit derived J'l om 
the capital vested in it, cannot, Jor any considerable 
period, either Jail bel<m\ or rise above, the. rate ojwages 
and profits accruing to the labourers and capitalists 
engaged in other departments. 

With regard to the ^first of these positions, or to 
canied'ify* equality of the wages earned by the labourers 
Uic i.abonr- engaged in different employments, it is not meant 
era cnKagrtl to infer that all labourers receive precisely the same 
in din«ciit qj- pnoncy, or the same proportional share of 
Industry, the produce of their labour.^ Such an opinion 
would be equally at variance with the fact,—and 
with the principle it is our object to elucidate. 
Wages arc n compensation given to the labourer in 
return for the exertion of his physical powers, or of 
his skill, or ingenuity. They must, therefore, vary 
according to the greater intensity of the labour to 
be performed, and to the degree of skill and inge¬ 
nuity required. Wages would not be equal if a jew¬ 
eller or engraver, for example, received no higher 
11 
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rate than a common farm servant, or a scavenger. A I^uslity of 

long course of training is required to'instruct a roan 

in the business of jewelling and engraving ; and if ^ . 

this were not compensated, by a higher rate of wages, 

it is evident no one would clioose to learn so difficult 

an art; but would addict himself in preference to 

such employments as hardly require any training. 

Tlie cost of producing artificers, or labourers, regu¬ 
lates the wages they obtain, precisely in the same way 
that the cost of producing commodities regulates 
their value. A man who practises a difficult or nice 
business, loses all the time tliat is spent in his ap¬ 
prenticeship, and gcnciully also the clothes and pro¬ 
visions consumed by liim during the same period. 

This person ought, therefore, to obtain not only the 
same rate of wages as husbandry labourers, and those 
who do not require to serve an apprenticeship, but 
he ought also to obtain an additional rate proportion¬ 
ed to the extra time and expence spent in learning 
his business. If he docs not obtain this addition.tl 
rate, it is plain he would not be so well paid as tlie 
husbandry labourers; and if he obtained more than 
what was a fair and reasonable compensation for 
the greater cxpencc to which he had been put, there 
would be an immediate influx of labourers into that 
particular business, and competition would not fail to 
reduce wages to their proper level. 

Desides this prominent cause of apparent inequa¬ 
lity, wages vary in amount proportionably to the case 
and hardship, the agreeubicness and disagreeableness, 
the constancy and inconstancy of employment, fn the 
greater part of manufactures, a journeyman may, ex¬ 
cept in periods of general revulsion, generally be able 
to obtain constant employment. But there are several 
businesses, such, for example, as those of masons and 
bricklayers, that can neither be carried on in Imrd 
frost nor foul weather. Their earnings must there¬ 
fore be able not only to maintain them while they arc 
employed, but also while they are idle, and to make 
them some compensation for those an.xious and de¬ 
sponding moments whicli tlic thought of so preca¬ 
rious a situation must sometimes occasion. Pfence, 
says Dr Smith, “ where the daily earnings of the 
greater number of manufacturers are nearly upon a 
level with the daily earnings of the superior class of 
farm servants, tlie wages of masons and bricklayers 
are generally from fifty to one liundred per cent, liigli- 
er. Where common labourers earn four or live 
shillings a week, masons and bricklayers frequently 
earn seven and eight; and where the former earn 
nine or ten, tlie latter commonly earn fiflccn and 
eighteen.'’— {Wealth of Nations, I. p. 157-) 

But these variations, instead of being inconsistent 
with the principle we have been endeavouring to 
establish, plainly result from it. The wages earned 
by diiferent classes of workmen are equal, not when 
each earns the same number of shillings or of pence, 
in a given space of time—but when each is paid in 
proportion to the severity of the labour he has to 
perform, to the degree of previous education and of 
skill that it requires, and to the other causes of va¬ 
riation. So long, indeed, as the principle of compe¬ 
tition Is alJowcd to operate withou^rcstraint, or so 
long as each individual is allowed to employ himself 
as be pleases, we may be assured that the higgling 
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Rqtulity of of the market will always adjust the rate of wages 
^p^*fi*°** different employments on the principle we have 
now mentioned, and that it will be very nearly equal. 
If the rate of wages in one department were depress¬ 
ed below the common level, labourers would leave 
it to go to others; and if it were to rise above this 
common level, then, it is plain, labourers would be 
attracted from those departments where wages were 
lowers until the inen ased supply had sunk them to 
tlieir just level. A period of greater or less duration, 
according to the circumstances of the country at the 
time, is always required to bring about this equaliza¬ 
tion. But all theoretical inquiries, and such os have 
the establishment of )>rinciplc8 for their object, cither 
arc, or ouglit to be, founded on periods of average 
duration; and whenever such is the case, we may 
always, without occasioning the slightest error, as¬ 
sume, that the wages earned in different employ¬ 
ments are, all things considered, precisely equal. 

In like manner, the profit accruing to the capital¬ 
ists engaged in different businesses mu.st always vary 
proportionably to the greater or Ie.ss risk, and other 
in (lirtcrcnt affecting the capital they cm- 

nukuicwca. plcy them. It is obvious, indeed, that profits have 
not attained their level until they have been adjusted 
so as t(t balance these different advantages and disad¬ 
vantages. None would engage in unusually hazardous 
undertakings, if the capital employed in them only 
yielded the same proht that miglit have been obtain¬ 
ed by employing it in mure secure businesses. No 
one would choose voluntavily to place his fortune in 
a situation of comparative danger. Wherever there 
is extraordinary risk, that risk must be compensated. 
And hence, the well known distinction between 
grosi and nelt profit, dross profit always varies uc- 
enniing to the risk, the re.spcctahility, and the agrec- 
ableness of different employments, while nett profit 
is the same, or very nearly the same, at any particu¬ 
lar period, in them all. A gunpowder manufacturer, 
for example, must obtain as much profit, over and 
above the profit obtained from the capital engaged 
in the securest businesses, as will suffice to guaran¬ 
tee or insure bis capital, from the cxtraojdinnry risk 
to which it is exposed, in a business of such extreme 
hazard. If the gunpowder manufacturer were to 
obtain more than this rate, additional capital would 
be attracted to bis business, and if be were to obtain 
Icssj be would witlidraw capital from it. The great 
and constantly acting principle of competition, or, 
which is just the same thing, the sdf-inleresl of every 
individHal wilt never permit the wages or the profits 
obtained by any particular set of workmen or capi¬ 
talists, taking all things into account, to continue ci¬ 
ther long below or long above the common am! ave¬ 
rage rate of wages and profits obtained by those who 
are employed, or who have capital invested in other 
businesses. It is by this common standard that the 
wages and profits of particular businesses are always 
regulated; they can never diverge considerably from 
it; they have a constant tendency to equalization; 
and may, in all theoretical inquiries, be supposed, 
without occasioning any error of consequence, exact- 
ly to coincide. 

The prJnciple*of the equality, or rather of the con¬ 
stant tendency to equality, of the wages earned by 


the labourers, and of the profits derived from the ca- Equslit^f 
pital, employed, at the same time, in all the various 
branches of industry, was pointed out by Mr Harris, . 
and alsoby MrCantillon,in his work entitled, no- » 

lysis of Trade, &c. published in 175(1; but it was first 
fully demonstrated in the eighth, ninth, and tenth 
chapters of the first book of the Wealth of Nalmis. 

The establishment of this principle was one of the 
greatest services rendered by Dr Smith to the science 
of Political Economy. Nothing can be clearer, more 
convincing and satisfactory, than his reasoning on 
this subject. The equality of wages and of profits 

has, ever since the publication of his work, been al¬ 
ways assumed us admitted and incontestibic. 

The principle of the equality of wages and profits v.irkilon* 
once established, it is easy to show that variations in of Demand 
the demand and supply of commodities can exert no"”*! !>uppl7 
lasting influence on price. U i.s tlie cost of prodiic- 

denominated by Smith and the Marquis Gar- iiiunrc nn* 
nier necessary, or natural price —which is the per- t'ncc. 
inanent and ultimate regulator of the exchangeable 
value nr price of every commodity which is not 
subjected to a monopoly, and which maq he in¬ 
definitely increased tn quantity hy the application of 
fresh capiUd and lahmtr to its prodnriion. That the 
market price of such commodities and the cost of 
production do not always coincide is certain; but 
they cannot, for any considerable period, be far se¬ 
parated, and have a constant tendency tn equality. 

It is plain tii.it no man will continue to produce eoin- 
inodities if they sell for less than the cost of their 
production—that is, for less than will indemnify hint 
for liis cxpenccs, and > ield him the eoinmon and ave¬ 
rage rate of profit on his cajiital. This is a limit be¬ 
low which it is obviously impossible prices can be 
permanently reduced; and it is equally obvious, that 
if they were, fur any considerable period, to rise 
above it, additional capital would be attr.acted to the 
advantageous bu.«iness, and the competition of the 
producers would lower prices. 

A demand, to be effectual, must be such as will Thu Will 
cover the expenee of production. If it is not sufK- ‘I*® 
cient to do this, it can never be a means of causin 
commodities to be produced and brought to market. nJevssury to 
A real demander must have the power, as well as the mu'.titutc 
will, to purcliase. A person with 20s. in his pocket 
may be as anxious,—nay, he may be ten times ntore 
anxious, to become the purchaser of a coach than of 
a hat; why then does he not obtain the one as rc.adily 
in exchange for his 2()s. as the other I The reason 
is obvious—20s. will pay the cxpencc of producing 
the one, and it will not pay the expenee of producing 
the other. But if such an improvement were to take 
place in the art of coachmaking, as would enable 
any one tn produce a coach as cheaply as a hat, then 
20 s. w’ould buy a coacli as easily as it can now buy a 

hat. The demand for any particular commodity 
may become ten or ten thousand times more exten¬ 
sive) or it may decline in the same proportion ; but if 
the cost of its production continues the same, no per¬ 
manent variation will be occasioned in its pi ice. 

Suppose, for example, that the demand for hats i.s 
suddenly doubled, that circumstance would undoubt¬ 
edly occasion a rise of price, and the battens would, 
in consequence, make large profits; but this rise 
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fiMi I’ro-could only be of very limited duration; for the large 
dui tion lilt- profita would immediately attract additional capital 
I'rmciplc'of manufacture; an increased supply of lints 

I’ricc. would be brought to market, and if no variation took 
place in the cost of production, their price would in¬ 
fallibly sink to its former level. Suppose, on the 
other hand, that the demand for hats is increased a 
thousand fold, and the cost of producing them dimi¬ 
nished in the same proportion, wc should, notwith¬ 
standing the increased demand, be able, in a very 
short time, to buy a hat for the thousandth part of 
what it now costs. Again, suppose the demand for 
bats to decline, and the cost of producing them to 
increase, the price would, notwithstanding the dimi¬ 
nished demand, gradually rise, till it had reached the 
point at which it would yield the hatters the common 
and average rate of profit on the capital employed in 
tiieir busiues.M. It is admitted that vaiiatioiis in the 
demand and supply occasion temporary variations of 
price, lint it is essential to remark, that these va¬ 
riations are only temporary. It is the cost ajproduce 
tion that is the grand regulator of price—the centre 
of all those transitory and evanescent oscillations on 
the one side and the other; and wherever industry 
is free, the comjirlition of the producers will always 
elevate or sink prices to this level. 

Ciibi i)i Pru- In certain branches of industry, such, for example, 
iiiuiiim the gjj agriculture, which are liable to bo seriously af- 
l’ni*uinlc*^or variations of the seasons, and from 

i’ltce. which capital cannot be easily withdrawn, there is a 
somewhat longer interval than in others, before the 
market price of produce and the cost of producing it 
can he e({uali?ied. Hut that such an equalization 
will be brought about in the end is absolutely cer¬ 
tain. No farmer, and no producer whatever, will 
continue to bring corn or other products to market. 
If they do not sell for such a price as will pay the 
expcnce of their production, including therein the 
common and average rate of profit on the capital 
employed by them.* An excess of supply has now 
(January 18251) depressed the prices of corn and 
other farm produce below this level; and the occu¬ 
piers of poor land arc, in consequence, involved in 
the greatest diHicultics; but most assuredly this glut 
will not continue. A part of the cultivators of poor 
soils will be driven from their employment. A smaller 
supply will be brought to market; and prices will be 
adjusted so as to yield the customary rate of profit, 
and no, more, to the agriculturists who continue the 
cultivation of the poorest soils.—The self-interest 
of the cultivators will not permit prices to be 
permanently depressed below this level; and the 
self-interest of the public will not permit them 
to be permanently raised above it; for, if they 
were raised above it, then the cultivators would 
gain more than the common and average rate 
of profit, and capital would, of course, be imme¬ 
diately attracted to agriculture, and would conti¬ 


nue flowing in that direction, until the natural of Pio- 
and indestructible equilibrium of profit had been <luciioii thr 
restored—that is, as we shall afterwards show, un- 
til the price of agricultural produce had fallen to priL. 
such a sura as would just yield the average rate 
of profit to the cultivators of the worst soils, or 
the improvers of the best. This is the point at 
which average prices must continue stationary, or 
about which raanket prices must oscillate, until the 
cost of production be increased or diminished. If 
any great discovery were made in agriculture—such 
a discovery, for instance, as would reduce the cost 
of cultivation a half) the price of agricultural pro¬ 
duce would fall in the same proportion, and would 
continue to sell at that reduced rate until the in¬ 
crease of population forced recourse to soils of a 
drcreasiiifi degter of fertility. Whenever this took 
place, prices would again rise. Why is tlie price of 
corn almost invariably higher in this country than in 
France i Is it because we have a greater demand 
for it, or because of the greater cost of production 
in this country i 

A pound weight of gold is at present worth about 
Ji'Jh-e/i pounds of silver. It cannot, however, be 
said that this is a consequence of the demand for than bilvi-i. 
gold being greater than the demand for silver, for 
the reverse is the fact. Neither can it be said to be 
a consequence of an absolute scarcity of gold; for, 
those who choose to pay a sullicicnt price for it may 
obtain it in any quantity they please. The cause of 
this ditl'ercncc in the price of the two metals consists 
entirely in the circumstance of its costing aboutyi/hrK 
times as much to produce a pound of gold ns to pro¬ 
duce a pound of silver. That this is really the case, is 
plain from the admitted fact that the producers of 
gold do not gain any greater profit than the pro¬ 
ducers of silver, iron, lead, or any other metal. They 
have no monopoly of the business. Every indivi. 
dual who pleases may send capital to Brazil, and 
become a producer of gold ; and wherever this is the 
case, the principle of competition will always force 
the product to be sold at such a price as will just 
pay the cxpcnccs of its production and no more. 

Were a gold mine discovered of equal productive¬ 
ness with the silver mines, the production of gold 
would immediately become the most advantageous of 
all businesses; an immense supply of that metal 
would, in consequence, be thrown on the market, 
and its price would, in a very short period, be re¬ 
duced to the same level os silver. 

As a further illustration of this principle take the neawm why 
case of cottons. No one can deny that the demand ^^uom Iwvl- 
for them has been prodigiously augmented within 
the last fifty or sixty years; and yet their price, in¬ 
stead of increasing, as it ought to have done, had the 
popular theory of demand and supply been well- 
founded, has been constantly and rapidly diminish¬ 
ing, If it is said that this is a consequence of the 


* Some of the advocates of the agricultural interest have represented this as one of the " dangerous 
dogmas” of the Scotch Economists! But it can boast of a much more remote origin" Nemo enim 
sanus,” says Varro, " debcl telle impensani ac sumptum Jacere in culturam, si videt non posse rejici." {De 
Jle Hustica, Lib. L § 2>) 
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Com of Pro. lupply of cottoni having augmanted in a atill greater 
duet^ the demand, we answer that this is not 

Prindple^f to explain the fall of price. The supply 

PriK. would not and could not possibly have been brought 
. ir ^ market, had not the constant diminution of prices, 
which has been going on since the invention of spin* 
ning.jennies in 1767, been balanced by an equal 
diminution of the cost of production. It is to this 
principle—to the vastly increased facility of produc¬ 
tion, occasioned by the stupendous inventions and 
discoveries of Hargreaves, Watt, Arkwright, Cromp- 
ton, and others, that the lower price and increased 
demand for cottons is exclusively owing. The in¬ 
creased facility of production has brought them 
‘ within the reach of all classes of the people; and 

enabled the poorest individuals in the kingdom to 
clothe themselves in a dress which, at the accession 
of George III. was fully as expensive as silk. 
Competition jf ygg bring a set of men together from various 
.l!.™!!. countries who are ignorant of each other's wants, 
Civilizcil So. ^t'd of the labour and expence necessary to produce 
ciety nillul-thc commodities which each possesses, thecommodi- 
ways sink ties will be bought and sold according to the relative 
r.wrof I'ra!parties. In such circum¬ 
duction. stances, a pound of gold might be given for a pound 
of iron, and a gallon of wine for a gallon of small 
beer. As SOAD, however, as a commercial inter¬ 
course has been established, and as the wants of so* 


therefore, entirely depend on the proportion in which Cost Pro* 
they are brought to market compared with the de- 
mand. If monopolists supplied the market liberally, 
or kept it always as fully stocked with commodities Ptim. 
as it would havo been had there been no monopoly, 
the commodities produced by them would sell at their 
natural price, and the monopoly would have no further 
disadvantage than the exclusion of the public from 
an employment which every one ought to have the 
right of carrying on. Iik point of fact, however, the 
market is never fully supplied with commodities pro¬ 
duced under a monopoly. Every class of producers 
naturally endeavour to obtain the highest possible 
price for their commodities; and if thtfy are protect¬ 
ed by means of a monopoly, against the risk of being 
undersold by others, they will either keep the 
market understocked, or supply it with inferior ar¬ 
ticles, or both. In such circumstances, the price of 
the commodity, if it cannot be easily smuggled from 
abroad, or clandestinely produced at home, will be 
elevated to the highest point to which the competi. 
tion of the buffers can raise it, and may, in conse¬ 
quence, be sold fur live, ten, or twenty times the 
sum for which it would be oHered were competition 
permitted to operate in its production. The toiU 
andpotuer of the purchasers to offer a high price 
forms the only limit to the rapacity of monopolists. 

Besides the commodities produced under an arti- 


cicty and the powers of production come to be well 
and generally known, an end is put to this method 
of bartering. Thousands of sellers then enter the 
market. But when such la the case, it is no longer 
possible to sell a pound of gold for a pound of iron; 
and why i because the producers of iron will under¬ 
sell each other until they have, by their competition, 
reduced its price to such a sum as will just suffice to 
pay the cxpence of its production. This is in every 
civilized society the pivot on which exchangeable 
value always turns. A civilized man might be able 
to obtain commodities from a savage, in exchange 
for toya or trinkets, which it cost infinitely less to 
produce; but if he tries to obtain the same advan¬ 
tage over his own countrymen, a very short experi¬ 
ence will be enough to satisfy him that they are 
quite as clear-sighted and attentive to their own in¬ 
terests as he is. g 

Thus, then, it appears, that no variation of demand, 
if it be unaccompanied by a variation in the cost of 
production, can have any lasting influence on price. 
If the cost of production be diminished, price will be 
equally diminished, though the demand should be in¬ 
creased to any conceivable extent. If the cost of 
production bu increased, price will be equally in¬ 
creased, though the demand should sink to the low¬ 
est possible limit. 

Influenreof It must always be remembered, that this reason- 

Munopulics. [ng only applies to the cose of those conMnoditics on 
which competition is allowed to operate without re¬ 
straint, and whose q^uantity can be indefinitely in¬ 
creased by the application of fresh capital and in¬ 
dustry to their production. When a particular indi¬ 
vidual, or class of individuBls, obtain the exclusive 
privilege of manufacturing certain species of goods, 
the operation of the principle of competition is sus¬ 
pended with respect to them, and their price must, 
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ficiai monopoly, there is another class whose quantity 
cannot be increased by the operation of human in¬ 
dustry, and whose price is not, therefore, dependent 
on the cost of their production. Ancient statues, 
vases, and gems, the pictures of the great masters, 
some species of wines which can be produced in li¬ 
mited quantities only from soils of a particular qua¬ 
lity and exposure, and a few other commodities, 
come under this description. As their supply can¬ 
not be incrca^d, their price must vary inversely as 
the demand, and is totally unaffected by any other 
circumstance. 

But with these exceptions, which, when compared .Average 
to the great mass of commodities, arc extremely rcw^’orcslwsy* 
and unimportant, wherever industry is unrestricted 
and competition allowed to operate, the average 
price of the various products of art and industiy, al¬ 
ways coincides with the cost of their production. 

When a fall takes place in the market price of any 
commodity, wc cannot say whether that fall is really 
advantageous, or whether a part of the wealth of the 
producers be not gratuitously transferred to the con¬ 
sumers, until we learn wbelhcr the cost of produc¬ 
tion has been equally diminished. If this is the case, 
the fall of price will not have been disadvantageous 
to the producers, and will be permanent; but if this 
has not been the case->if the cost of production 
continues the same, tjie fall must have been injuri¬ 
ous to the producers, and prices will, in conse¬ 
quence, speedily attain their former level. It is the 
same with a rise of prices. No rise can be perma¬ 
nent except where the cost of production has been 
proportionably increased. If that cost has rem.'iincd 
stationary, or has not increased in a corresponding 
ratio, prices will decline as soon as the epliemerai 
causes of enhancement have disappeared. 

The extreme importance of having correct opi- 
K k 
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(;o«t of Pro- nions respecting the regulating principle of price, 
duction ilic jfjg discordant and erroneous opinions that 

I'MciiJ "of still so exceedingly prevalent with regard to 

Pneu. it, will, wc hope, be deemed a sufficient apology 
for the length of the previous remarks, and for the 
0 |Mii:i)n of insertion of the following paragraph from the His- 
the Monnaie of the Marquis Gamier, in which 

the doctrine we have been endeavouring to establish 
is enforced with equal ability and eloquence: 

" Mais les producteurs teodenl continuellemcnt a 
rC'gIcr la quantitc des productions sur la somme des 
demandes; ils ne re&tcront pus au-dessous de ce 
point, sans etre tentes d’accroitre la masse de Icurs 
produits; et Ms nc peuvent le depasser sans s'expos- 
er a perdre. Ccs deux quantiles, cclle des produits 
et ceile des demandes, s’eUbreent done u se mettre 
en f-quilibrc I'une avec I'autre- II cxistc done uii 
point de repos vers Icquel elles gravicent chacune de 
son cdic: un point qui est lour niveau, et e'est cc 
point qui constitiie la pr/x nalureido la chose vbnale. 
Quelle est la liinitc au-delu dc laquelle ic producteur 
nc peut porter la quantite de ses produits ? C'est Ic 
prix naturcl; car, s’ii ne peut obtenir cc prix pour 
tout sun produit, il sera en pertc. Quelle cst la 
borne des demandes du consommateur f C’est le prix 
naturcl; car il nc veut pas dunner plus que I'equiva* 
lent dc ce qu’il revolt. Si, par une dficouverte, ou 
par un perfectionnement de I'industric, le prodiic- 
tcur cst mis u nieine d'etablir I'article sur loquel il 
s’cxerce a moins dc temps et dc depense, alors le 
prix naturcl baissera, mais aussi la somme des dc- 
niandcs accroitra dans une proportion parcillc, parce 
que plus de consonimateurs seront en etat de payer 
cc prix nature!, moins f-lcve que I’ancien. Le prix 
mtiirel sera tonjours, pour chaque chose vvnnle, la li- 
vtite commune au-delh de laquelle la suntuir des de¬ 
mandes de cetle chose et la quantile de sa prodmliou 
nc devront plusJaire dc progres. Quand le prix cou* 
rant cst le prix naturcl, Ic productcur^et le consom- 
niatcur se donnent reciproquement rcquivalent de 
ce qu’ils resolvent. Quand Ic prix courant s'ecarte 
du prix nature!, ou c'est la cunsoinraation qui suulFre 
au profit de la pioduction, ou c’est la production 
qui souflre au profit du la cousomniation. Cet 
ctat de souflrance ne peut durcr, et de ld pro- 
cedent les variations du prix courant. Ces varia¬ 
tions, que Siiiiih a cxpliquccs et analysees uvlc une 
si pariailc lucidite, ne sunt autre chose ((ue les ef¬ 
forts pour revenir uu prix naturcl. Tenter d’expli- 
quer ces variations, sans reconnaitru fexistence d’un 
prix natural, ce serait vouloir expliquer les oscilla¬ 
tions du pendule sans cunvenir dc sa tendance vers 
un centre dc gravitation; ce serait supposcr un ef¬ 
fort sans but et sans mobile; ce serait admettre iu 
mouvement et nicr Ic repos; enfin, en voyant les 
phcnomcnes du coursalcs fiuides et de I’equilibrc dos 
solidcs, cc serait contester les luis du niveau et de la 
pesanlcur. Si les choses vdnales n'ont point de prix 
naturcl, alors les mouvemens de la circulation seront 
dirigf'S par une force aveugle et inconnue; les prix 


moyens no seront plus que le risultat de chances Nsiure and 
purement fortuites; il n'y aura plus d'equivaicnt 
reel; les valeurs n’auront plus de mesure naturellc ; 
I'economie politique ne pourra plus aspircr a etre au 
rang des sciences, puisqu'elld inanquera du caracterc 
cssentiel qui les constitue tellcs, et que les fails dont 
elle traite ne seront plus fundes sur les lois iinmua- 
bles de la nature.”—^Tomc 1. Introduction, p. (i2.) 

Having thus shown that it is the cost of productim 
which is the sole regulating principle of price, we 
shall now proceed to investigate the elements which 
enter into and constitute the cost of producing com¬ 
modities in an advanced state of society, when a 
rent is paid for land, and circulating and fixed capi¬ 
tal employed to facilitate the labour of the woikman. 

'fills is, of all others, the most important, as it is the 
most radical inquiry in the science of the distribution 
of wealth ; and it is indeed impossible, without pos¬ 
sessing accurate notions on this subject, to advance a 
single step without falling into errors. Wc shitll be¬ 
gin by endeavouring to ascertain iihethcr rent enters 
into the cost of production, or not. 


Sect. Ill — Nature, Origin, and Progress of Ucut — 

Nut a Cause hut a Conscquciir.e of the High I'aliic 
of Unto Produce—Does not enter into Pi Ice — Dis- 
tinclion between Agriculture and Manufactures. 

Dr Smith was of opinion, that, after land had 
become property, and rent U-gon to be paid, .^iieh 
rent made an equivalent addition to tiie exeliange- 
able value of the produce of the soil, {lliulth of 
Nations, I. p. To.') 'I'his opinion was first called 
in question in two pamphlets of extraordinary 
merit, published nearly at the same time, hy Mr 
Malthus,* and a Fellow of University College, Ox¬ 
ford. t These writers endeavoured to show that 
rent was not, ns had been generally supposed, 
a consequence of land being appropriated and 
of limited extent, but of the superior productive¬ 
ness of one species of land over another; and tliat 
the annihilation of rents nould not, provided the same 
extent of land was cultivated, enable its produce to 
be sold at a lower price. Mr Iticardo h.is illustrat¬ 
ed and enforced this doctrine with his usual ability— 
has stripped it of the errors by which it had been en¬ 
cumbered, and has shown its vast importance to a 
right understanding of the laws which regulate the 
rise and fall of profits. But the subject is still far 
from being exhausted; and wc hope to bo able to 
treat it in a somewhat ditFerent manner from what it 
has been treated by cither of these gentlemen, and 
to obviate some rather specious objections which 
have not come under their notice. 

Rent is properly “ that portion of the produce of Mniiion 
the earth which is paid by the farmer to the land- 
lord for the use of the natural and inherent powers 
of the aoil.” If buildings have been erected on a 
farm, or if it has been inclosed, drained, or in any 
way improved, by an expenditure of capital and la¬ 
bour, the sum which a farmer will pay to the land- 


• Ah Inquirjf into the Nature and Progress of Rent, by the Rev. T. R. Malthus, 1815. 

■}- An Estay on the Application qf Capital to Land, by a Fellow of University College» Oxford, 1815. 
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lord for its use will be composed, not only of what 
is properly rent, but also of a remuneration for the 
use of the capital which has been laid out in its iin- 
provmcnt. In comtnoii language, these two sums 
arc always confounded together, under tlic name of 
rent; but in an inquiry of this nature, it is necessary 
to consider them as perfectly distinct. I'lic laws by 
which rent and profits are regulated being totally 
dificrent, those which govern the one cannot be as¬ 
certained if it be not considered separately from the 
other. 

On the first settling of any country abounding in 
large tracts of unajiprnpriated land, no rent is ever 
paid; and fur this plain and obvious reason, that no 
person will pay a rent for what may be procured in 
unlimited quantities for nothing. Thus in New 
Holland, where there is an ample supply of fertile and 
ituapproprialed land, it is certain, that, until the best 
lands are all cultivated, no such thing us rent will 
ever be heard of. Suppose, however, that tillage 
has been carried to this point, and that the in¬ 
creasing demand can, in the actual state of the 
science of agriculture, be no longer supplied by 
the best lands, it is plain that cither the increase of 
population must cease, or the inhabitants must con¬ 
sent to pay such an additional price for raw produce 
us will enable the second quality of land to be culti¬ 
vated. No advance short of this will procure them 
another bushel of corn ; and competition will not, as 
we shall iiiuncdiately show, allow them to pay more 
for it. Tiii’y have, therefore, but one alternative. 
If they clioose to pay a price suilicient to cover the 
cxpcnce of cultivating land of the second quality, 
llicy nill obtain additional supplies; if they do not, 
lliey iuu.st want tlicm. Suppose, now, that the con- 
suiri'ji's offer such a price as will pay tiie expenee of 
producing corn on soils which, in return for the same 
espendi’iire as would have produced 100 quarters on 
IjuiIa ofthe/{V.tl iiualih], will only yield 90 quarters; 
it is plain it ivili liieii he just the same thing to u fur- 
iiicr wlieili'.'i' he pays a rent of ten quarters for the 
first quality of land, nr farms the second quality, 
nhicii i.s uiuippropriated and open to him, without 
paying any rent. Ifthe population went on increas¬ 
ing, I.inds which would yield only 80, 70, (io, 50, 
Ac. quarters in return for the same expenditure that 
hud obtained i 00 quat iersfrom the best lands, might 
be successively brought under cultivation. And 
when recourse had been had to these inferior lands, 
the rent of the land of the higher qualities would 
plainly be equal to the difference, or the value of 
the difference, betxoecn their produce and the pro- 
duce of the worst qualiti/ under cultivation. Sup¬ 
pose, for example, that the worst quality under 
cultivation yields GO quarters, then the rent of the 
first quality will be 40 quarters, or 100—GO; tho 
rent of the second quality would, in like manner, be 
equal to the difference between 90 and 60, or SO 
quarters; the rent of the third quality would be 
equal to 80—60, or 20 quarters, and so on. The 
produce raised on the land lust cultivated, or with 
the capital last applied to the soil, would always be 
sold at its necessary price, or at tiiat price which is 
just sufficient to yield the cultivators the common 
and average rate .of profit, or, nliich is the same thing. 


to cover the cost of ita production. If the price were N«tuw »»«l 

above this level, then agriculture would be the best of 

all businesses, and tillage would be immediately ex- , . 

tended: if, on the other hand, the price fell below this 

level, capital would be withdrawn from the soil, jind 

the poorer lands thrown out of cultivation. In such 

circumstances, it is undeniably certain that no rent 

could enter into the price of that portion of produce 

raised with the capital last applied to the soil. Its 

price is exclusively made up of wages and profits. 

The proprietors of the superior lands obtain rent; 
but'this is the necessary result of their f>realcr ferti~ 
lity. The demand cannot be supplied without cul¬ 
tivating inferior soils; and to enable them to bo cul¬ 
tivated, their produce must sell for such a price as 
will afford the ordinary rate of profit to their cultiva¬ 
tors. This price will, however, yield a surplus over 
and above the ordinary rate of profit to the cultiva¬ 
tors of the more fertile lands, and this surplus is rent. 

An increase of rent is not, therefore, as is very ge¬ 
nerally supposed, occasioned by iniprovcnit-nts in ag¬ 
riculture, or by an increase in the fertility of the 
soil. It results entirely from the necessity of re* 
sorting, ns population increases, to soils of n de- 
creasing degree of feitility. Kent varies in an in¬ 
verse proportion to the amount of produce obtained 
by. means of the capital and labour employed in cul¬ 
tivation :—that is, it increases when the rrojits «f a 
ricuUural labour diminish, and diminishes when they 
increase. Profits arc at their maximum in countries 
like New Holland, Indiana, and Illinois, and gene¬ 
rally in all situations in uliich no rent is paid, and the 
best lands only cultivated; but it cannot be said that 
rents have attained their maximum so lung as capi¬ 
tal yields any surplus in the shape of piofit. • 

A quarter of wheat may be raised in the Vale of 
Gloucester, or in the C-arsc of (Jowric, at pcrlinjis a 
fourth or a jU'th p.^rt of the cxpcncc necessary to 
raise it on the worst soils in cultivation. There cun- 
nut, however, be at the same time two or more ptk\ts 
for the same articie in the same market. And it i.s 
plain, that if the average market price of wheat be not 
such as will indemnify the producers of that which 
is raised on the uorsf soils, they will cease bringing 
it to market, and the required supplies will no longer 
be obtained; and it is equally plain, that if the market 
price of wheat exceeds this sum, fresh capital viill lie 
applied to its production, and coaipctition will soon 
sink prices to their natural level—that is, to such a sum 
as will just afford the common and ordinary rate of pro¬ 
fit to the raisers of that portion of the required supply 
of corn which is produced in the most unfavourable cir¬ 
cumstances, and with the greatest expence. It is by 
the cost of producing this portion that the ave¬ 
rage price of all the rest must always he regulated. 

And, therefore, it is plainly all one to the consmuers 
whether, in an advanced stage of society, the excess 
of return over the cost of production on lands of tho 
first quality belongs to a non-resident landlord, or an 
occupier. It must belong to the one or the other. 

Corn is not high because a rent is paid, but a rent is 
paid because corn is high —because the demand is 
suck that it cannot be supplied without cultivating soils 
of a diminished degree of fertility, ns compured with 
the best. Suppose there is an effectual demand for 
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Nature iinil 10 millioDB of quarters, and that it is necessary to 
CjUHvtof Q„g million of these quarters on lands which 
yield nothing but the common and average rate of 
l>rofit to their cultivators; it is clear that the rc> 
linquishing of the rents payable on the superior lands 
would bo no boon whatever to the cultivators of the 
inferior lands. It would not lessen tlieir expenoes; 
that is, it would not lessen the quantum of capital 
and labour necessary to produce that portion of the 
required tupply which is raised in the most unfavour* 
able circumstances; and, if it did not reduce this cx- 
pence, it is utterly impossible, supposing the demand 
not to decline, that it could lower prices. Mr 
Malthus is, therefore, right in saying, that although 
landlords were to give up the whole of their rents, 
their doing so would have no influence on the price 
«)f corn. Such an act would only turn farmers into 
gentlemen, and gentlemen into beggars. The case 
is, however, distinctly and completely different when 
the cost of production varies. If it is diminished, the 
competition of the producers will infallibly sink prices 
in an equal proportion: If it is increased, no sup* 
plies will be brought to market, unless the price be 
raised to a corresponding level. In no case, there¬ 
fore, whether the demand be great or small—whe¬ 
ther for one or one million of quarters, can the price 
of raw produce ever permanently exceed or fall be* 
low the sum necessary to pay the cost of producing 
that portion of the supply that is raised on the worst 
land, or with the last cajiital laid out on the soil. 

■ tiijections Two objections have been made to this theory. 

In the./’Vst place, it has been said that, though it 
might iiold good in a country like New Holland, 
where land is not appropriated, still it is true that all 
the lands in every civilized and appropriated coun¬ 
try like England, always yield some small rent to 
the proprietor; and that, therefore, it cannot be 
said that the price of produce is, in such countries, 
determined by the cost of raising it on tiint quality 
of land which pays no rent. 

Mr Mill has justly observed of this objection, that 
even if it were well-founded, it could not practically 
affect any of the conclusions we have endeavoured to 
establish. There are in England and Scotland thou¬ 
sands of acres of land which do not let for L, 20 ; 
but to cultivate them would require an outlay of 
many thousands; anj the rent would consequently 
bear so small a proportion to the expences of pro¬ 
duction, as to become altogether evanescent and in- 
< appreciable. {Elements of Political Economyt p. 19> 
Jst edit.) 

i.aiul I There can be no doubt, however, that there is in 
other extensivescountries, a great deal 
try whicli of which yields no rent whatever. In the Unit- 
yirlds ed States and Russia such is unquestionably tlic case; 
iii-nt. -md yet no one presumes to say that the laws which 
regulate rent in the United States and Russia are 
different from those which regulate it in England 
and France. The poorest lands are always let in im¬ 
mense tracts. If it were attempted to let particular 
portions of these tracts separately, they would bring 
no rent whatever; but they appear to yield rent, be¬ 
cause rent is paid not for tliem, but for the more fer- 
rayniintof (jie spots intermixed with them. But although it 
jtiMit tm all really true that every rood of land in Britain paid 
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a high rent, it would «till be true that such rent did Nature ami 
not, and could not, enter into the price of raw pro- 
duce. The rent of a country consists of the difference, 
or the value of the difference, between the produce ob- gyjj, 
tainedfrom the capital first applied to the land, and consistent 
that which is last apj^ied to it. It would, as we have with the 
already shown, be exactly the same thing to the cul- 
tivator, whether he paid a rent of ten quarters to a 
landlord for land yielding, with a certain outlay, 100 enter into 
quarters of corn, or employed the same capital in Price, 
cultivating inferior land yielding only po quarters, 
for which he paid no rent. If it were possible al¬ 
ways to obtain 100 quarters for every equal addi¬ 
tional capital applied to the superior soils, no person^ 
it is obvious, would ever resort to those of inferior 
fertility. But the flict, that, in the progress of so¬ 
ciety, new and less fertile land is always brought into 
cultivation, demonstrates that additional capital and 
labour cannot be indefinitely applied with the same 
advantage to the old land. The state of society in 
any particular country may be such—the demand 
for agricultural produce may be so great, that every 
quality of 'and actually yields rent; but it is the 
same thing if there be any capital employed on land 
which yields only the return of stock with its ordi¬ 
nary profits, whether that capital be employed on old 
or new land. That there is a very large amount of 
capital employed in such a manner in this and every 
other country, is abundantly certain. A farmer who 
rents a farm, besides employing on it such a capital 
as will, at the existing prices of raw produce, enable 
him to pay his rent, to obtain the average rate of pro¬ 
fit, and to replace his stock previously to the expira¬ 
tion of his lease, will also employ an additional capi¬ 
tal, if it will only replace itself, and afford the ordi¬ 
nary rate of profit. Whether he shall employ this 
additional capital or not, depends entirely on the 
circumstance of the price of raw produce being 
such as will repay his expences and profits; for 
he knows he will have no additional rent to pay. 

Even at the expiration of his lease, his rent will not 
be raised ; for, if his landlord should require rent, 
because an additional capital had been employed, he 
would withdraw it; since, by employing it in .agri¬ 
culture, he got only the same profits he might have 
got by employing it in any other department of in¬ 
dustry. If the capital'last applied to the soil yields 
more than the common and average rate of profit, 
fresh capital will be invested in agriculture, and com¬ 
petition will sink prices to such a level as will just 
enable them to yield this rate, and no more; if the 
capital lust applied to the soil yields less than this 
common and average rate of profit, it will be witiv 
drawn, until, by the rise of price, the last remaining 
capital yields this common rate. In every case, 
therefore, whether the last quality of land taken into 
cultivation yields rent or not, the last capital applied 
to the sou yields only the common and average rate of' 
prqfU : and, consequently, the price of the produce 
which it yields, and which regulates the price of all 
the rest, is totally unaffected by rent. 

It has, in the second place, been objected to this Dnes not 
account of the nature and causes of rent, that it takes >upp<He that 
for granted, that, in all extensive countries, landlords 
permit the farmers of the worst lands to occupy them Farmers to 
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Nature and without paying any rent. But,.it ia easy to show be cultivated ; but that, owing to variable harvesto, Nature md 
Caiuee of ll,jg jj ^ mistake. The price of raw produce is to injudicious encouragement held out by the Legis> ** 

* not kept down to its necessary price by the competU lature, to tlie ardour of speculation, to the miscalcu, ^ 

occupy th ftrmcrs, but by that of the landlords them, lation of farmers, or to any other cause, lands of the 

} g pl /yith^selves. Though there must necessarily be a very tixth degree of fertility have been cultivated; the in- 
out paying wide difference, in any country of considerable ex- creased quantity of produce that must thus be throu'n 
Bent. tent, between the best and worst soils, still the gra- on the market will plainly depms prices to such 

dation from the one extreme to the other is gradual, an extent, that, instead of yielding 8 vcra|B^ profits 
and almost imperceptible.' The best differ but little to the cultivators of No. 6 , they will not yield them 
from those which are immediately inferior to them, to the cultivators of No. 5. But they will yield more 
and the worst from those immediately above them, to the cultivators of No. 5 than to those of No. 6; 

And hence it is just as impossible to point out the the latter, therefore, will be first driven from their 
precise point where the first quality ends and the se- business; and when they have retired, prices will 
cohd begins, or where the second ends and the third rise, not indeed to such a height as to enable No. 6 
begins, as it is to point out the precise point where to be cultivated, but so high as to enable the culti- 
thc contiguous colours of the rainbow differ. Now, vators of No. 5 to continue their business; that is, as 
suppose that the numbers 1, 2, 3, ♦, 5, 6, 7, we have already shown, to the precise sum tliat will 
&c. designate the different qualities of soil in an ex- enable the raisers of the last portion of the produce 
tensive country, and suppose tliat the effectual do necessary to supply the effectual demand to obtain 
mand for raw produce is such as will just afford the the common and average rate of profit. Should the 
common and average rate of profit to tliose who cuU demand, instead of continuing stationary, increase so 
tivate land of the ^/lA degree of fertility, or that re- that it could not be supplied without cultivating 
presented by No. 5 ; when such is the case, there Nos. 6 and 7, tlie price will have to rise in propor- 
can be no doubt that No. 3 will be cultivated; for, tion to Uie increased expence of cultivating tiicm. 
besides the peculiar attractions which agriculture But to whatever extent the demand might increase, 
possesses, it would be quite as advantageous to cul- still, if such an improvement were made in agricul- 
tivatc it as to engage in any other business. It turq, or in the art of raising corn, as would enable 
would not, however, be more advantageous; for its the supply to be obtained from No. 1 only, tlie price 
produce would yield no surplus in the sha^c of rent, would necessarily and infallibly fall to the precise 
But suppose that a combination took place among the sum that paid the cxpences of its cultivators, and 
proprietors of Nos. I, 2, S, 4, and 5, to withhold a rent would entirely disappear. 

portion of their produce from market; and that, in This analysis of the nature and causes of rcntDi.iimtitm 
consequence of this, or any other cause, the price of discovers an important and fundamental distinction ^etwevn 
corn is raised ever so little above the ex pence of its pro- between agricultural and commercial and 
duction on No. 5; in that case, it is obvious that soils facturing industry. In manufactures, the worst ma- fartuns .nut 
of the very RCjr/degree of fertility, or that that portion chinery is first set in motion, and every day its Comimm’. 
of No. fi, which, in point of productive power, differs powers arc improved by new inventions; and it is 
extremely little from No. 5, would be instantly brought rendered capable of yielding a greater amount of 
under cultivation; and the increased supply would produce with the same cxpence. And as no limits 
infallibly sink prices to the level that would just af- can be assigned to the quantity of improved machi- 
ford the average rate of profit, and no more, to the nery that may be introduced--as a million of 
cultivators of No. S, or of the poorest soils which the steam-engines may be constructed for the same, or 
.supply of the effectual demand renders it necessary rather for a less, proportional expcncc than would be 
to cultivate. It is quite the same thing, therefore, in required for the construction of one—the competi. 3 1 ’lslvncy of 
so far as price is concerned, whether a country is ap- tion of capitalists never fails to reduce the price f'f turcinVii^ 
propriated or not. When it is appropriated, prices manufactured commodities to the sum which thcrfurt^toiail 
arc kept down to their lowest limit by the competi- least expensive method of production necessarily re- in I’mi. 
tion of the landlords. And it is by the self same quires for their production. 

principle,—the cost of producing that portion the In agriculture, on the contrary, the best machinery, Tcmlmcy oi 
necessary supply raised in the most unfavourabie cir- that is, the best toils, are first brought under culti-Af.wultural 
cumstances, —that the price of raw produce is deter- vation, and recourse is afterwards had to 
mined in England and France, as it is determined in soils, requiring a greater expenditure of capital anil 
New Holland and Illinois. labour to produce the same supplies. The iroprove- 

noGs nnt ar. But then it is said, that this reasoning involves a ments in the construction ot farming implements, 
nmnt both contradiction,—that it accounts both for a rise and a and meliorations in agricultural raanagcmcat, wiiich 
fail of price in the same way, or by an extension of occasionally occur in the progress of society, really 
iMcc in tile cultivation ! In point of fact, however, it docs no reduce the price of Vaw produce, and, by making 
same Way. such thing. The market price of corn will always be less capital yield the same supplies, have a tendency 
low where it is cheaply produced, as in Poland; and to reduce rent. But, the fall of price whicli is per¬ 
il will occasionally be tow where it costs a great manent in manufactures^ is only temporary in agri- 
dcal to produce it, when a redundant supply is culture, A fail in the price of raw produce, by cn- 
brought to market, as is the case in England at this abling every class to obtain greater quantities llian 
moment. Suppose, as before, that the effectual de- before, in exchange for their products or their la. 
mand for corn in Great Britain is at present such as hour, raises the rate of profit, and leads, of course, 
will just enaMe lands of the^/A degree of fertility to to an increased accumulation of capital. But the 
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Mature ar.d industry of B nation being always in proportion to 
Cbum* of t |,0 amount of its capital, this accumulation nccea- 
sarily leads to a greater demand for labour, to 
higher wages, to an increased population, and, con> 
sequently, to a further demand for raw produce and 
an extended cultivation. Agricultural improvements 
check for a while the necessity of having rccoune 
to inl'crior soils and the rise of rents; but the check 
can only be temporary. The stimulus which they, 
at the same time, give to population, and the natu¬ 
ral tendency of mankind to increase beyond the 
means of subsistence, is sure, in the end, to raise 
prices, and by forcing recourse to poor lands, to 
raise rents. 

l-artliroin Mr Malthus has, in illustrating this important 
I distinction between agricultural and inanuracluring 
t.i a SeriM industry, set the doctrine of rent in a clear and 
l•l'Maclrinl•s, striking point of view. The earth,” he observes, 
i-ndowcd '< has been sometimes compared to a vast machine, 
presented by nature to man for the production of 
iWr Pwm materials; but to make the rcsem> 

blancc more just, as fur as they admit of compari¬ 
son, we should consider the soil as a present to man 
of a great number of machines, all susceptible of 
continued improvement by the application of capital 
to them, but yet of very different original qualities 
and powers. 

“ This great inequality in Mte powers of the ma¬ 
chinery employed in procuring raw produce, forms 
one of the most remarkable Tcaturcs wliich distin¬ 
guishes tlie machinery of the land from the ma¬ 
chinery employed in manufactures. 

*' When a machine in manufactures is invented, 
which will produce more finished work with less la¬ 
bour and capital than before, if there be no patent, 
or as soon as the patent is over, a sufficient number 
of such machines may be mads to supply the whole 
demand, and to supersede entirely the use of all the 
old machinery. The natural consequence is, that 
the price is reduced to the price of production from 
the best machinery, and if the price were to be de¬ 
pressed lower, the whole of the commodity would be 
withdrawn from the market. 

The machines whicli produce corn and raw ma¬ 
terials, on the contrary, arc the gills of nature, not 
the works of man; and wc find by experience that 
these gills have very different qualities and powers. 
The most fertile lands of a country, those which, 
like the best machinery in manufactures, yield the 
greatest products with the least labour and capi¬ 
tal, arc never found sufficient to supply the effective 
demand of an increasing population. The price of 
raw produce, therefore, naturally rises till it becomes 
sufficiently high to pay the cost of raising it with in¬ 
ferior machines, and by a more expensive process; 
and, as there cannot be two prices for corn of the 
same quality*, all the other roauhincs, the working of 
which requires less capital compared with the pro¬ 
duce, must yield rents in proportion to their good‘ 
ness. 

•< Every extensive country may thus be considered 
as possessing a gradation of machines for the pro¬ 
duction of corn and raw materials, including in this 
gradation not only all the various qualities of poor 
12 


land, of which ever]| lai|p territoiy has generally anlfstuK and 
abundance, but the inferior machinery ^ich may be ^'‘*. **^ 
said to be employed when good land is further end, 
further forced for additional produce. As the price 
of raw produce continues to rise, these inferior ma¬ 
chines are successively called into action ; and,'as 
the priqe of raw produce continues to fall, they are 
successively thrown out of action. The illustration 
here used serves to show at once the necessity of the 
actual price of corn to the actual produce, and the 
different effect which would attend a great reduction 
in the price of any particular manufacture, and a 
great reduction in the price of raw produce. 

“ 1 have no hesitation, then, in i^rming that the 
reason why the real price of corn is higher and con¬ 
tinually rising in countries which are already rich, 
and still advancing in prosperity and population, is 
to be found in the necessity of resorting constantly 
to poorer land—to machines which require a greater 
expeaditure to work them—and which consequently 
occasion each fresh addition to the raw produce of 
the country to be purchased at a greater costin 
short, it is to be found in the im])ortant truth that 
corn is sold at the price necessary to ^rld the actual 
supply ; and that, as the production of this supply be¬ 
comes more and more difficult, the price t lies in pro- 
poyliott. 

“ I hope to be excused for having dwelt so long, 
and presented to the reader in various forms tiie 
doctrine that corn, in reference 'to the quantity ac¬ 
tually produced, is sold at its necessary price like 
manufacturcs,*beeause I consider it as a truth of the 
highest importance, which has been entirely over¬ 
looked by the economists, by Dr Smith, and ail 
those writers who have represented raw produce as 
selling always at a monopoly price .”—{^Inquiry into 
the Nature and Progress of Itent, p. 37-) 

It appears, thereiorc, that in the earliest stages of 
society, and when Anly the best lands are cultivated, 
no rent is ever paid. The landlords, as such, do not 
begin to share in the produce of Uic soil until it be¬ 
comes necessary to cultivate lands of an inferior de¬ 
gree of fertility, or to apply capital to the superior 
lands with a diminishing return. Whenever this is 
the case, rent begins to be paid ( and it continues to 
increase according as cultivation is extended over 
poorer soils ; and diminishes according as these 
poorer soils arc thrown out of cultivation. Kent, 
therefore, depends exclusively on the extension of 
tillage. It is high where tillage is widely extended 
over inferior lands; and low where it is confined 
to the superior descriptions only. But in no case 
dues rent ever ebter into price. For, the produce 
raised on the poorest lands, or with the capital last 
applied to the cultivation of the soil, regulates the 
price of all the rest; and this produce never yields 
any surplus above the common and average rate of 
profit. 

It being thus established that the circumstance of 
land being appropriated, and rent paid to the land¬ 
lords, cannot affect the price of commodities, or make 
any difference whatever on the principle which regu. 
lates their exchangeable value in the earliest stages 
of society, we proceed, in the next place, to inquire 
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Exchanp* into the effects of the accumolatibn and employment 
able Value. of the rise and fall of wages on the va. 

lue of commodities. 

Sect. IV —aj the Accumulation and Employ¬ 
ment of Capital, and 6f Fluctuations in the Fate of 
Wages on Exchangeable Value- 

Valuc of It will be remembered, ^at the comparative quan> 
Commodi. titles of labour required to j^roduce commodities and 

market, formed, in the early ages 
Amount of society, and before capital was accumulated, the 
immediaio principle by which their comparative or exchange- 
Labour and ab}e value was regulated. But capital is' nothing 
ofrjapitai more than the accumulated produce of anterior la- 
thcir''Tro.“‘ employed in the production of 

(luction. ' commodities, their value must plainly be regulated, 
not by the quantity of immediate labour only, but by 
the total quantity of immediate Jabour and of accu¬ 
mulated labour, or capital, which have been neces¬ 
sarily laid out in their production. Suppose that an 
individual can by a day’s labour, without the auist- 
ance of any capital whatever, kill a doer; but that 
it requires a day’s labour to construct weapons ne¬ 
cessary to enable him to kill a beaver, and another 
day’s labour to kill it, it is evident, supposing the 
weapons to have been rendered useless in killing the 
beaver, that one beaver really took as much labour 
to kill it as was required to kill two deer, and must, 
therefore, be worth twice as much. The durability 
of the weapons, or capital of the beaver hunter, is 
obviously an element of the greatest importance in 
estimating the value of the animals killed by him. 
Had the weapons been more durable than we have 
supposed,—had they served, for example, to kill 
tw’enty beavers instead of one, then it is plain the 
quantity of labour required to kill a beaver would 
only have been one twentieth more than the labour 
required to kill a dcer, And the animals would, of 
course, have been exchanged in that proportion to 
each other. With every extension of the duration of 
the weapons, the value of the deer and the beaver 
would obviously be brought still nearer to equality. 

It appears, therefore, inasmuch as capital is no¬ 
thing but anterior labour, that its accumulation and 
employment cannot affect the principle whiah makes 
the exchangeable value of commodities dependent on 
tile quantities of labour required for their production. 
A commodity may be altogether produced by capi¬ 
tal, without the co-upcrntiun of any immediate la¬ 
bour whatever, and, if so, its value in excliange will 
plainly be regulated by the quantity of capital, that 
IS, of labour expended in its production : or it may 
be partly produced by capital, and partly by imme¬ 
diate labour, and then its exchangeable value will be 
proportioned to the SKin of the two, or, which is still 
the same thing, to the total quantity of labour be¬ 
stowed upon it. The principles wo have now Itdd 
down mre almost self-evident, and we are not aware 
that they have been disputed by any political eco¬ 
nomist of consideration ; but a consideridile diibr- 
cnce of opinion is entertained respecting the effects 
occasioned by the employment or workmen by ca¬ 
pitalists, and by fluctuationa in the rate of wages, on 
value. 
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It does not, however, seem to us that there is 
mudi room for these diflerences.. Suppose tliat a ««« 
certain quantity of goods, twenty pairs of stock- 
ings fur example, manufactured by indepoiident of 

workmen, freely exchanged for forty pairs of gloves woikmea 
also manufactured by independent workmen, they by ('’opiisl- 
would necessarily continue to do so, provided the 
quantity of labour..furmety required fur their pro- pricoof 
duction continued invariable, after the workmen had Commodi- 
been employed by some master manufacturer. Indci. 
the first case it is true, oa Dr Smith has observed, 
tliat the whole goods produced by the workmen 
would belong to Uiemselves, and that, Jn tlio second 
case, they would have to share them with otliers. 

But it must be recollected, that in the first case the 
capital, or accumulated labour, made use of in tlic 
production of the commodities, belonged to the wotk- 
men, and that in the latter caso it has been furniihed 
them by others. The question then comes to be, Can 
the circumstance of the labourers voluntarily agree- 
ing to give a portion of the commodities produced 
by them, as an equivalent, or compensation for the 
advantage and assistance derived from the use of the 
capital, or labour of others, afford any ground for 
raising the value of the commodities? It is evident 
it cannot. The profits of stock are only another 
name for the wages qf accumulated labour. Tiicy 
make a part of the price of every commodity in 
whoso production any portion of capital has been 
wasted. But whether the capital belongs to the 
labourer himself, or is furnished him by anotlier, is 
obviously of no consequence. When the capital 
does not belong to the labourer, the commodities 
produced by him are divided into two specific por¬ 
tions, whereof ono is the return for the immediate 
labour, and the other for the capital, or accumulated 
labour, ejepended in producing them. But the ag¬ 
gregate value of the commodities is precisely the 
same into how many portions soever they may be di¬ 
vided. A shoemaker who manufactures shoes on 
his own account, must obtain the same rate of pro¬ 
fit on their sale, that would accrue to a master shoe¬ 
maker were he employed by him as a workman. 

He must not only possess a capital adequate to 
maintain iiimself and his family until liis shoes can 
be disposed of, but iie must also be able to provide 
himself with a workshop and tools, to advance money 
to the tanner to pay his leather, and to provide for 
various other outgoings. If he did not, exclusive of 
the ordinary wages ot labour, realize a rate of profit, 
or a compensation for tho employment of his cBph' 
tal, equal to the profit obtained by the master shoe¬ 
maker, it would obviously be for bis advantage to 
lend it to him, and to work on hls own account; and 
it is plain, inasmuch as his shoes could not be sold 
for a higher price than those of the capitalist, that 
he could not realize a greater rate of profit. 

It appars, therefore, that the circumstance of the 
accumulated labour or capitaj, and the immediate la¬ 
bour required to produce commodities being furnish¬ 
ed by different classes of people, makes no difference 
whatever on the principle which shows that t^ir 
exchangeable value depends on the total quantity of 
labour necessary for their production. It now only 
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Exchange- remaina to trace the effect! of fluctnationa in the 
able Value, ^ wage! on price. When we have done thia, 
Effect of ****** *'**® «*h«u8ted the subject, 
hluctuationt aimplify this inquiry, we shall divide it into two 
n the Rate branches. We sliail inquire,whether fluctua* 
of Wagea (ions in the rate of wages have any. and what ef* 
T bi ^**^** *’** ***^ relative value of commodities produced 
by the aid of capitals of equal degrees of durability; 
and, second, whether these fluctuations have any, 
and what e^ts when the capitals employed are of 
unequid degrees of durability. 

lit. Effect 1. When every class of producers employ either 
(ifthcw fixed or circulating capitals, of precisely the same 
when'th^'** degree of durability, they must be all equally, aflect- 
Capitali em- ad by a rise or fail of wages. This is a principle 
ployed in which is equally assented to by Mr Ricardo and Mr 
I’rudwtion Malthtts, 'and which is indeed self-evident. But 
»fl*K dcaree *^**®‘* •“®** ** ^*’® ®*®®’ ** ’* plainly impossible tliat a 
of ijurAi. rise or fall of wages can occasion any variation in 
U(y. the exchangeable, or comparative value of commo¬ 
dities. To revert to our former example, let us sup¬ 
pose that wages, at the rate of one shilling a day, 
were paid by the stocking manufacturer, one pair 
of whose stockings exchanged for two pairs of 
gloves, and that, from some cause or other, the 
wages of his workmen have been doubled, or rais¬ 
ed to two shillings, the question is, could he now 
obtain a greater quantity of gloves in exchange 
for his stockings ? It is obvious he could not. He 
could not urge the circumstance of hia being oblig¬ 
ed to pay a greater amount of wages to his work¬ 
men, as a reason why the glove manufacturer should 
‘give him more gloves in exchange for bis stock¬ 
ings; for, the latter would have it in his power 
to reply, that Ike same rise qf wages qffeeted him 
to precisely the same extent. It, therefore, one 
pair of stockings was previously worth two pairs 
of gloves, they would continue to preserve this 
relation to each other, so long oa the quantities 
of labour required for their production was not va¬ 
ried, whatever might be the fluctuation of wages— 
whether they fell to a sixpence, or rose to a guinea 
a day. Even if the price of commodities rose, which 
it could not, when wages rose, that would be of no 
advantage to the producers. Comiftadities are always 
bought by commodities, or by labour. Of what conse¬ 
quence, then, could it be to a capitalist, when wages 
rose,' to sell his commodities at an equal advance ; 
when he, in Isis turn, would be obliged to give so 
much more for every commodity which he purchas¬ 
ed I If wages rise .50 per cent, a producer, a far¬ 
mer, for example, would be precisely in the same 
condition, whether he sold his corn for 50 per cent. 
advance, and gave an additional 50 per cent, as he 
would be oblig^ to do, for his hats, shoes, clothes, 
Ac. Ac. or sold bis corn at its former price, and 
bought all the commodities which he consumed at 
the prices he had formerly given for them. 

In order farther to illustrate this principle, we 
may-be allowed-to make a supposition, which, al- 
thoi^ it can never actually take place, will serve to 
seVtlar doctrine in a ciearer point of view. Should 
tbe quantities of labour required for the production 
of every apecies of comsaodities bo increased in ex¬ 
actly the same proportion, it is plain their exchange¬ 


able valuea would remaiii onalteKd. Their real Sxeliaoge- 
price would, however, be augmentecL A busbd 
corn would not then exchange for a Renter quan- 
tity of muslins or of broad cloth, than it did before 
the increased expence of its pr^uction; but each 
would be the produce ofa greater quantity of labour. 

In such circumstances, the prices of commodities 
would remain stationary, while the wealth and com¬ 
forts of the society would be materially diminished. 

Every person would have lo make greater exertions 
to obtain a given quantity of any one commodity; 
but as the expeuce of prMucing all commodities is, 
by tlie supposition, equally increased, it would not 
be necessary to make any greater exertions to ob¬ 
tain one than another, and their comparative values 
would be totally unaffected. 

But, if a general and equal increase of the quantity 
of labour required fj^r the iproduction of commodities 
could not alter their relative values to one another, 
how is that to he effected by a general and equal in¬ 
crease of the wages paid for that labour f The thing 
ia obviously impossible. If a beaver exchanged for 
a deer, ifrhen wages were at one shilling a day, 
it must do the same when they are increased to 
two shillings, or ten shillings, or twenty shillings. 

However high wages might be raised, the market- 
price of the beaver and deer would continue un¬ 
changed. After wages had been raised, the value 
of the deer would be differently- divided—a greater 
share would belong to the labourer, and a less to the 
capitalist; bu| that would be the only effect produced. 

The real price of the commodities would not be in 
the least influenced by this rise of wages. Tbe 
quantity of labour required for their production 
would not be increased ,* and it would, therefore, be 
equally easy to obtain them. 

II. We have seen by the investigation under the 2 <l. EtTect 
preceding head, that, where tbe fixed cr circulating diese 
capitals employed in the production of commodities whcn‘’the‘’'** 
are of equal degrees of durability, fluctuations in the Capitals eoi- 
rate of wages weet all classes of producers to the plojetl Jn 
same extent, and have, therefore, no Influence on P^adueiion 
tbe exchangeable value of commodities, or on their 
price. But when the capitals employed are of differ- of Ourabi- 
ent degrees of durability, this is not the cose. lity. 
Fluctuations in tbe rate of wages cannot, in such 
circumstances, equally aflect every class of produ¬ 
cers, and tbe natural and indestructible equilibrium 
of profit could not be maintained without a variation 
in the relative value of their products. To illus¬ 
trate this, let us suppose, that a certain quantity of 
oods, the produce of fixed capital or machinery 
tted to last many years, freely exchange for a cer¬ 
tain quantity of other goods entirely produced by 
manual labour. It is plain they could not continue 
to be exchaimed on this footing, after a rise or fall 
of wages, ^r the proprietor of the machinery 
would be very little affected by such fluctuations, 
while the proprietor of the goods produced by ma¬ 
nual labour would be very seriously aflected by 
them. And, therefore, when wages fluctuate, the 
relative valuea of the goods produced by capitals of 
diflSsrent degrees of durability muitt also fluctuate— 
that is, they hiust be adjusted so that they may still 
continue to yield the same common and average rate 
10 
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RzehtDft*- of profit, ^t lu BOV endeftvonr to trace the mode 
•Ue Value, in which thi* odjoatnient ia effseted. 

The aigumenu we have brought forward, to show 
the impoasibility of fluctuationa in the rate of vagea, 
affecting the exchangeable value of cotnmoditiea 
producra by capitala of the aame duridbility, were 
first advanced by Mr Ricardo. He, too, was the 
first who endeavoured to analyse and discover the 
precise effects of fluctuations in the rate of wages 
on commodities, when the capitals employed in their 
production were not of the same degree of durability. 
The results of bis researches in this most difficult 
branch of the science were still more important, and 
more completely at variance with the universally re* 
ceived opinions of political economists. Mr Ricar¬ 
do not only showed that it was impossible for any 
rise of wages to raise the price of tdl commodities; 
but he also showed, that in many cases a rite of 
wages necessarily led to nfall of prices, and a fall of 
wages to a rise of prices! The novelty of these opi* 
nion8,and the talent and ingenuity with which they were 
supported, immediately recommended them to gene¬ 
ral notice; and the repeated examinations to which 
they have been subjected have served to confirm 
their truth, and to set them in a still clearer point of 
view. Some of the subordinate doctrines respecting 
value advanced by Mr Ricardo in the first and se¬ 
cond editions of his Principles of Political Economy 
and Taxation, were opposed by MrMalthus in his 
recent publication. But Mr Malthus does not at¬ 
tempt to invalidate the leading principles established 
by Mr Ricardo; and the alterations and corrections 
which the latter bos made in the third edition of his 
work, have gone far to remove the -objections of Mr 
Maltlius. 

If a Itiae Suppose a manufacturer has a machine worth 
of Wot'ea L. 20,coo, of a high degree of durability, and which 

lowers Pro- without the assistance of any manual labour, 
lower iJio*** produce commodities. If profits were at 10 per 
Value of cent., the commodities produced by this machine 
floods chief, would sell for L. 2000, together with a very small 
produced addition to replace its wear and tear. • Now, it is 
Cwitd'or certain, that if, from any cause whatever, pro- 

M mrhiiinr y. fits either rise or fall, the price of the goods produced 
by this machine would also rise or fall.—(Molthus’s 
Principles of Political Economy, p. 92.) If profits 
were to rise to 1 5per cent., the price of the goods pro¬ 
duced by the machine must, in order that its owner 
may obtain the same profit with other capitalists, rise 
to li. 3000; and if, on the other hand, profits fall to five 
percent., the price of his goods must, for the same rea¬ 
son, fall to L. 1000. If, therefore, it can be shown that 
a rise of wages reduces the rate of profits, it is plain it 
must also reduce the exchangeable value, or price, of 
all such commodities as are chiefly produced by ma¬ 
chinery, or fixed capital of a considerable degree of 
durability, or by circulatiag capital returnwle at 
distant periods, and vux versa. But it is not difficult 


to show that thk it nally the ease, and that, in point 
of fact, profits always wl when wages rise, and rise 
when wages fall. 

It it plain, from what has been previously stated, 
that to whatever extent wages might rite, it'would 
be impossible for the producers of any species of 
comm^itiet, whether the capitals employed in their 
production were returnable in a day, or week, or any 
other period, to obtain a larger share of the commo- 
diUet produced by others of the same c/asr,—that it, 
whose capitals were returnable in eqwl periods with 
their own. Suppose wages rise ten or twenty per 
cent,, that would not enable the holder of a capital 
returnable every month, or every twelve montlis, to 
obtain any additional value in exchange for hU com¬ 
modities from such of his fellow capitalists at were 
affected to precisely the same extent with himself by 
the rise of wages,—that is, whose capitals were re¬ 
turnable in the very same period at hit own. This is 
as absolutely impossible as it is to change the relation 
of proportional numbers by multiplying or dividing 
them all by the same number; and, therefore, it can¬ 
not be true that a rise of wages will raise the price of 
any one commodity, os compared with all other com¬ 
modities. 

But, if a rise of wages cannot do this, it it demon¬ 
strably certain it must lower profits. Let us sup¬ 
pose that the numbers 1, 2, 3, 4, 5, 6, 7, 8, 9, and 
10, reprroent capitals of corresponding degrees of 
durability. When wages fluctuate, the proprietors 
of the least durable capitals, numbers 1, 3, S, 4, and 
S, are plainly more affected thereby than the pro¬ 
prietors of the more durable capitals, numbers o, 7, 

8, 9, and 10. Let us suppose that wages rise, and 
let u» endeavour to discover what would *be the ef¬ 
fect of this rise on the holder of a capital of the tenth 
degree of durability. We have already shown that 
whatever might be the amount of the rise—whether 
it were 1,10, or 100 per cent., the bolder of such a 
capital could not possibly obtain any additional quan¬ 
tity of the commodities belonging to other producers 
whose capitals were also of the tenth degree of dura¬ 
bility ; and in so far, therefore, as this class of com¬ 
modities ia concerned, profits will be reduced to the . 
precise extent that wages have risen. But the hold¬ 
ers of the other capitals are all of them more affected 
1^ the rise of wages than the holders of No. 10; and 
if we took either of them as a standard by which to 
measure profits, they would appear to have fallen in 
a still greater proportioA. 

It is absolutely certain, therefore, that prqfits vary p„At$ yuj 
inversely as toagrs,—that is, they fall svhm toagesinremijm 
rise, am rise vihen wages fiUl.- But owing to the dif- tvagn. 
ferent and ever varying proportioifk in which fixed 
and circulating capital and immediate labour are em¬ 
ployed in the production of commodities, it is ex¬ 
tremely difficult to discover the precise extent to 
which any given fluctuation in the rate of wages af- 


* So small a sum as two shillings and elevenpence would be sufficient for this purpose, if the machine 
would last for 100 years; for an annuity of two shillings and elevenpence accumulating for 100 years 
at 10 per cent,, would, at the end of Uiat period, amount to L. 20,000. 
vot. Vt. PABT I. L 1 
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KiciiMRe- fecU profits. We ahaDj however, state ^ree differ> 
*"* cases which will briefly, and, we ho^, satisfaC’ 
torily, elucidate the manner in which fluctuations in 
the rote of wages always operate, and the method to 
be followed in estimating their influence on profits. 
MrtliiMl of 1’ ell commodities were produced by immedi* 
estimating ate labour, or by capital employed in the payment 
of wages, it is obvious that every rise of wages would 
i»n* in*Sie equal full of profits. A capitalist who cm- 

Hstcuf ployed L. 1000 in the payment of wages, must, if 
Wagek on profits were at 10 per cent., sell the commodities for 
VriiKtu. L. 1100. But when wages rise 5 ner cent., or to 
L. 1020, he would not be able to sell his comtiiodi* 
ties for more than L. 1100 ;^r monejf is itself a com- 
modity, anil as, by the supposition, all commodities 
are produced by immediate labour, the rise of vtages 
would affect the jn-oducers of money in the very same 
degree that it affected all other producers. In this 
case, thereibre, it is plum every rise of wages will 
equally sink profits, and every fall of wages will 
equally raise them. 

3. If all commodities were produced, one-half by 
immedidte labour, and the other halfhy capital, pro. 
fits would only fall to half the extent thaf wages ruse. 
Suppose a capitalist employs L. SOU In the payment 
of wages, and L. 500 as a fixed capital, when profits 
are at 10 per cent,, the commodities produced roust, 
as before, sell for L. 1100. If wages rose 5 per cent., 
the capitalist would have to pay L. S^.'l os wages, and 
would, consequently, only retain L. T5 as profits. In 
this case, therefore, a rise of wages to the extent of 
5 per cent, would, because of the employment uf 
equal quantities of capital and immediate labour in 
the production of commodities, only sink profits 
per cent. • 

3. If all commodities were produced by capital of 
a high degree of durability, the capitalists, it is ob> 
vious, would not be at all aflected by a rise of wages, 
and profits would, of course, continue os before. 

Now', suppose that commodities, instet^ of being 
wholly produced eitiicr by immediate labour, ns in the 
first case, or wholly by equal quantities of immediate 
labour and of capital, as in the second, or wholly by 
fixed capital as in the third, are partly produced in the 
one mode and partly in tiie other, and let us see what 
effect this increase of 5 per cent, in the rate of wages 
would have on their relative values. To facilitate this 
inquiry, wc shall distinguish these three descriptions 
of commodities by the Nos. 1, 2, and 3. Now, it is 
quite evident that the rise of wages has affected No. 

1 2J per cent, more than it has affected No. 2, and 
5 per cent, more than it has affected No. 3. . No. 1 
must, therefore, as compared with No. 2, have risen 
2J percent, in exchangeable value, and as compared 
with No. 3, it must have risen 5 per cent .; No. 2 
must have fallen 2^ per cent. a% compared with No. 

1, and risen 2^ per cent, sts compared with No. 3;. 
and No. 3 muat have fallen 5 per cent, as compared 
with No. 1, and 2^ per cent, as compared with No. 

2. If wages, instM of rising, had fallen, Uie same 
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eflPects would obviously have been produced, but in a Kachan^ 
reversed order. The proprietors of the commodities able VJus. 
of the claas No. 1 would gain 5 per cent, by the fall;'**'''**'' 
those of No. 2 would gain 2J per cent., and those of 
No. 3 nothing; and the relative values of these com* 
modities would be adjusted accordingly. * 

Thus, then, it appears, inasmuch as any commo* General 
dity taken for a standard by which to estimate the ^ 
relative values of other commodities, must itself ^aui^urta,. 
produced b^ capital returnable in a certain period, n^n.. 
that when wages rise, all commodities produced by 
LESS durable capitals than those whidi produce the 
tommodity taken for a standard, will rise in exchange- 
able value, and all those produced by MOiiE durable caa 
pilots will fall; and conversely when wages are re¬ 
duced, Suppose, as before, that the Nos. 1, 2, 3, 4, 

5, 6,7, 8,9, and 10, represent capitals of correspond* 
ing degrees of durability. If a commodity produced 
by the least durable capital. No. 1, and which may 
be supposed to be wholly employed in the payment 
of wages, be taken for a standard, all commodities 
whatever produced by the other and more durable 
capitals would /a/f in value when wages rose; and if 
wc suppose those produced by No. 2 to decline I 
per cent,, those produced by No. 3 would decline 2 
per cent., those produced by No. 4 3 per cent., and 
so on until we arrive at No. 10, which will have 
fallen 9 j>er cent. If, on the other h.^nd, a commo¬ 
dity produced by the most durable capital, No. 10,' 
and which may be supposed to consist wholly of 
highly durable machinery, be made the standard, 
when wages rise all the commodities produced by 
the other less durable capitals would also rise; and 
if those produced by No. 9 rose 1 per cent., those 
produced by No. 8 would rise 2 per cent., and those 
produced by No. 1 9 per cent. If a commodity pro¬ 
duced by capital of a medium degree of durability, 
as No. 5, and which may be supposed to consist half 
of circulating capital employed in the payment of 
wages, and half of fixed capital or machinery, be 
taken as a standard, the commodities produced by 
the less durable capitals, Nos. 4, 3, 2, and 1, will rise 
with a rise of wages, on the former hypothesis, the 
first, or No. 4, 1 per cent., the second, or No. 3, 2 
per cent., &c. ; while those produced by the more 
durable capitals, Nos. 6, 7, 8, 9, and 10, will Jail, 
the first, or No. 6, 1 per cent., the second, or No. 7, 

2 per cent., &c. exactly the reverse of the other. 

Hence it is obvious that the effect which variations 
in the rate of wages have on price will principally 
depend on the nature of the capital employed in the 
production of gold and silver. Whatever may be 
the proportions of circulating capital appropriated to 
the payment of wages, and of fixed capital employ¬ 
ed in the production of the material of which money 
is mode, all those commodities which are produced 
by the agency of a greater quantity of labour and 
with less fixed capital or machinery, will rise when 
wages rise, and fall when wages foil; but those that 
are produced by the agency of a leas quantity of la* 


* The examples we have here given are substantially the same with those gifen by Mr MiU. See hia 
valuable work eatitled Elements of Politied Economy, p. 77« 
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brar, and with more fixed capital or machinery 
aWe Valu«.y;n jjj|| ^|,g|u wages risOi and riae when wages fall; 
and those that are produced in nearly the same cir« 
cumstances, or by the agency of the seme quantities 
of circulating and fixed Capital as money, will not be 
affected bv the fluctuatibns of wuea. 

Variations It should, however, be observeathat the variations 
of Ex- io the exchangeid)le value of commodities caused by 
^langeable variations in the rate of wages, are confined within 
ed by Flue- narrow limits, and can hardly, in any circum> 
tuationain Stances, exceed 6 or 7 per cent.* There can be no 
die Hate of rise of wages without a fall of profits. The produce 
ofthe land, or rather of the capital which pays no 
narrow ii”” which govems the price of all the rest, is 

luits divided between the farmer and die labourer, and 
the more that is given to the latter, the less will 
plainly remain for the former. The same is the case 
in every other department of industry. Whenever, 
therefore, wages rise, profits necessarily and unavoid¬ 
ably fall; and this fall not only checks the rise that 
would otherwise take place in the price of the goods 
produced by less- durable capitals than the medium 
in which price is estimated; but it also checks tlio 
fall that would take place in the price of the goods 
produced by more durable capitals. To exemplify 
this, let us suppose a manufacturer employs a capi¬ 
tal of L. 10,000, onc-half being employed as ma¬ 
chinery, and the other half as a circulating capital 
appropriated to the payment of wages. If profits 
arc at lO per cent., the goods produced by the manu¬ 
facturer must sell for L. 11,000. Now, suppose 
wages to rise one per cent., if the price of the goods 
were proportionabiy increased, they would have to 
sell for L. 11,050. But tliey would not bo propor¬ 
tionabiy increased; for every rise of wages must 
lower profits. Suppose, then, that profits are re¬ 
duced ^ per cent., the goods will still sell for L. 11,000, 
the increase of L. 50 caused by the rise of wages, 
being just equivalent to the fall of L. 50 caused by 
the reduction of profits. Although, therefore, a 
rise of wages has a necessary tendency to raise 
the exchangeable value of one class of commodi¬ 
ties, and to lower that of another cisss, the fall 
of profits, which must inevitably follow every rise 
of wages, has a different effect, and tends to sink 
the price of the commodities which the increase 
in the rate of wages would raise, and to elevate 
the price of those which the same increase would 
sink. In the great majority of cases, these opposite 
effects mutually balance each other; and prices con¬ 
tinue nearly the same, after a fail or rise of wages, 

08 before. 

This is not the case with the other great cause 
of variations in the value of commodities, namely, 
the increase or diminudon in the quantity of labour 
necessary to produce them. An alteration in the per¬ 
manent rate of profiu, to any great amount, is the 
effect of causes which do not operate but in the 
course of years; whereas alterations in the quantity 
of labour neensary to produce commodities are of 
daily occurrence. Every improvement in machinery. 
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in tool/, in building, ib raising the raw material, saves Bsdiu^ 
labour, and enables us to prrauoe the commodity to *bte 
which the improvemertt is applied with more facility, 
and, consequently, its value alters. In estitaating, 
then, the causes of the variation in the value of com¬ 
modities, although it would be wrong wholly to omit 
the consideration of the effect produced by a rise or 
fail of labour, it would be equally incorrect to attach 
much importance to it; and, consequently, in the 
subsequent part of this work, though I shall occa¬ 
sionally refer to this cause of variation, I shall con¬ 
sider all the great variations which take place in the 
relative value of commodities to be produced by the 
greater or less quantity of labour which may be re¬ 
quired to produce them.” (Ricardo, Principles, &c. 

P* 33.) 

The universally received opinions respecting the yariatioiiii 
effect of % rise of wages on the price of commodities in the Rate 
have obviously originated from arise in the money price 
of commodities being almost always confounded with a 
rise in their real price. But these tn-o things are total- lar Opiniiin. 
ly distinct. Real wa^es, as wo shali aili-rwurds show, 
depend on ^proportion of the produce of industry which 
belongs to the labourer. They are high when this pro¬ 
portion is large, and they are low when it is small. 

It is to real wages that we always refer. And it is 
plain, that every inference respecting the rate of real 
wages, drawn from fluctuations in the rate of money 
wages at different periods, must be completely erro¬ 
neous, if we have not estimated such money wages 
with reference to the relative values of money and 
commodities at the time when the fluctuations took 
place. The money wages of labour may be raised from 
Is. to 28. or 5s. a-day ; and the real wages of labour 
may, notwithstanding, be all the while diminishing. 

This has been actually the case in Britain during the 
lost thirty-five years. Money wages were in 1810 
double what they had been in 1790; but, as the ex¬ 
changeable value of our currency had, in the inter¬ 
val, been inore than proportionabiy reduced, the 
price of commodities rose still faster than wages; 
and the proportion of the produce of industry; be¬ 
longing to the labourers, or their real wages, was 
consequently diminished. In such a case, to ascribe 
the rise of prices to the rise of ivages would be evi¬ 
dently absurd. In no case, however, will it be found 
that a rise of real wages will raise the price of all 
commodities. A large class will remain stationary, 
after wages rise; another class will rise a little; and 
another class will fall a little. All considerable va¬ 
riations in the relative value of commodities are the 
consequence of variations in the quantity of labour 
required for their production, and not of variations 
in the rate at which that labour is paid. 

Colonel Torrens contends, in bis late valuable l^^dwnae- 
work on the Productipn of Wealth, in opposition to 
the theory we have now endeavoured to establish, 
that after capital has been accumulated, the relative, not deprod 
or exchangeable value of commodities, is no longer, die 
at in the eariy stages of society, determined by the % 
total quantities of labour required to bring them to«niuh^'ed in 

tlieir Hro. 

II- — duciioo. 


Ricardo On the Prindples of Ptditieal Ecanomif and Taxation, 3d edit. p. 33. 
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Eschinge- market, but by the quantitiea of capital expended on 

able vdoe. production. At bottom, however, uis theory 
precisely the same with that which we'have just 
explained. Capital is nothing but immediate labour 
accumulated; and to say that the exchangeable va¬ 
lue of conmiodities depends on the quantity of it em¬ 
ployed in their production, is only another way of 
expressing the identical proposition we have illus¬ 
trated. Colonel Torrens, however, and those who 
agree with him, cdntend that the difference between 
the two theories is not apparent but real. *' If,” 
say they, “ two capitalists employ equal stocks, the 
one in paying the wages of masons employed to 
build a house, and the other in purchasing wine af¬ 
ter it has been put into casks, and keeping it until it 
has become fit for use, then, as the products of'equal 
capitals must always be equal, the house and the 
wine will be worth precisely the same sum, though 
it is plain they are produced by very different quan¬ 
tities of labour.” This case is very ingeniously put; 
and it deserves attention from the opportunity which 
it affords of explaining a point respecting which 
there has been a great deal of misconception. At 
first sight, it certainly seems as if both accumulated 
labour and immediate labour had been employed in 
the construction of the house, and accumulated la¬ 
bour only in the production of the wine. But, in point 
.of fact, nil that is done in either case is, to change the 
form ^ equal capitals ; to transmute, if we may so 
speak, a certain quantity of capital, through the me¬ 
dium ofhuman hands, into a house; and to transmute 
the same quantity oi stock, through the medium of na¬ 
tural powers, into wine fit for drinking. * 7'he capital 
which is consumed by the mason in food and clothes 
is plainly not expended on the house, but on himself; 
and it is his immediate labour only, or the exertion 
of his physical powers, that forms the only labour 
really expended on the house. The employer of the 
mason paid him his wages, not, as Colonel Torrens 
supposes, in the unreasonable expectation, that ho 
would lay out these wages, in addition to the labour 
of his hands, on his house, but that he might lay out 
the wages on himself, and give him his labour as an 
equivalent for them. The object which the builder 
of the house had really in view was, to convert a 
certain amoqnt of capital into a house, and to ac¬ 
complish this object, it was necessary that the capi¬ 
tal should, in the first place, be exciianged for, or 
converted into, the immediate labour of masons. In 
the production of the wine, this secies of transmu¬ 
tation was not necessary; the effect which bad, in 
the first cate, been produced by the agency of men, 
being, in the second cate, produced by the agency 


of the processes which Nature herself carried on in Exehsiws. 
the cuks. It is clear, therefore, that no greater 
quantity of labour was require^ to produce tiie house 
than to produce the wine. Different agents 'mere 
employed to convert the Capital into the finished 
commodities, but that was all. The quantity of ca¬ 
pital which set these agents in motion wot, in both 
cases, exactly the same, and, consequently, both pro¬ 
ducts were brought into existence by tiie same quan¬ 
tity of labour. 

The error into which Colonel Torrens has fallen, 
shows^ the necessity, in estimating the cott of com¬ 
modities, of always separating between the capital, 
or accumulated labour, expended in the payment of 
wages, and the immediate labour which that capital 
employs. The sum of these two really amounts to 
twice the quantity of labour actually expended on 
the commodities. The capital given as wages to the 
labourer is merely the price, or equivalent of his la¬ 
bour; and the cost of producing the commodity 
must, therefore, be determined by the amount of 
wages, or ofimmediate labour given fur these wages, 
taken sing^ and not together. When fixed capital is 
used, the cost of the commodity depends, as we have 
alrc^y shown, on the quantity of immediate labour, 
or circulating capital, and of fixed capital, necessa¬ 
rily expended on their production. 

No one can fail to observe how naturally and 
beautifully these conclusions harmonise with the 
principles we endeavoured to establish when treating 
of the production of wealth. We there showed that 
no commodity which it did not require some portion 
of labour to appropriate or produce, could be pos¬ 
sessed of excnangeable value, or become wealth; 
and that every diminution of the quantity of labour 
required to produce commodities, lowered their ex¬ 
changeable value, and made them more easily ob¬ 
tainable by all classes: And the analysis we have 
now completed shows, that labour is not only essen¬ 
tial to the existence of exchangeable value, but that 
it is in every stage of society, from the rudest to the 
most improved, single and only principle which 
enters into its composition. * 

Sect. V.^Profits and Wages vary inversdy-^Ae- 
cumulation of Capital not the Cause of a Fall of 
Profits—The Increasing Sterdity of the Soil shown 
to be the Chief Cause qj a Rise of Wages, and con- 
sequently of a Fall qf Prqfiis.—l}iUinclion between 
Absolute and Proportional Wages. 

Having shown in the previous sections, that nop^tfitasad 
part of the produce of the caniul last applied to the Wngn. 
cultivation of the land, and which regulates the price 


* Sir William Petty had stated, so early as 1667« that the value of commodities is always regulated by 
the quantity of labour required to produce them; but there is the same difierence between his statements 
and the analysis and investigations of Mr Ricardo, whom we have followed in this section, tiiat there is 
between the conjectures of Pythagoras respecting the true system of the world and the demonstrations of 
Newton. The statement of Sir William Petty is however curious, and we subjoin it: 

'* If,” says he, " a man can bring to London an ounce of silver out of the earth in Peru in the same 
time that he can produce a bushel of com, then one is the natural price of tiie other; nose, if, by reason ^ 
new and more easie mines, a man can get two ounces of silver as easily as formerly he did one, then corn wul 
be as cheap at 10s, the bushd as it was bqfore at 5s. cateris paribus.’* (treatise qf Taxes and Contributions, 
ed. 1679» P* 31.' 
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Profiti nd of all the reit, goes to ^ landlord aa rent, but that 
^*8*** it it esclutirely divided between the capitalist and 
the labourer; and having alto shown that a rise of 
wages does not raise the value of commodities, it 
follows necessarily and directly that must 

vary inversely as wages, that ts, they must/all as 
wages rite, and rite at wages fall. The limits to 
which this article has already extended, prevent our 
entering into an investigation of the various circum¬ 
stances which determine the market rat»of wages. 
It is sufficient to remark, that it can never, for any 
considerable period, fall below such a sum as is re¬ 
quired to support the existing labourers, and to 
ebable them to continue their race. This is termed 
by Dr Smith and Mr Ricardo the necessary rate of 
wages, and forms a limit below which it is quite im¬ 
possible they can be permanently reduced. But as 
the Bubristence of the labourer must always princi¬ 
pally consist of raw produce; and as, owing to the 
necessity of resorting to superior soils as society ad¬ 
vances, Its price has a constant tendency to rise, the 
necessary rate of wages must have the same ten¬ 
dency. Agreeably to this theory, therefore, we 
should expect, that in all newly settled countries, 
and where none but the best soils are cultivated, 
profits would be high; and that in all old settled 
and densely peopled countries, and where soils of a 
very inferior quality are cultivated, pfofiu would be 
comparatively low—and such we find to be really 
the case. 

We might here take leave of this part of our sub¬ 
ject ; but as the theory we have deduced from the 
conclusions in our previous sections is very different 
from the common one, we shall endeavour to set it 
in a still clearer point of view. 

Opinion of Dr Smith was of opinion, that tlie rate of profit 

Hr Smith, varied inversely as the amount of capital, or, in other 
words, that it was always greatest where capital was 
least abundant, and lowest where capital was most 
abundant. He supposed, that, according as capital 
increased, the principle of competition would stimu¬ 
late capitalists to endeavour to encroach on the em¬ 
ployments of each otlier; and that, in furtherance 
of their object they would be tempted to offer their 
goods at a lower price, and to give higher wages to 
their workmen. (fFeoftfi of Nations, Vol. II. p. jlS.) 
This theory was long universally assented to. It 
has been espoUbed by MM. Say, Sismondi, and 
Storcb, by the Marquis Gamier, and, with some 

Rcmofthiigitght modifications, by Mr Malthus. But, not- 
withstanding the deference due to these authorities, 
it is easy to tee that the principle of competition 
could never be productive of a general fall in die 
rate of profit Competition will prevent any one 
individual from obtaining a higher rate of profit 
than his neighbours; but no one will say that com* 
petition diminishes the productiveness tf industiy, 
and it is on this that dip rate of profit must always 
depend. The fall of profits which invariably takes 
place, as society advances, and population becomes 
denser, is not owing to competition, but to a very 
different cause—to a dimimotiom on thb'foweb 
TO BISPLOT CAPITAL WITH ADVANTAOB, retuUiug 
either from a decrease in the^firtility qfthe swl, whim 


£ C 0 KO M T. see' 

mutt he taken into cultivation ik the progreu of so- Pndit sad 
cie^, or from an increase of taxation, ^ 

Mr Malthus has demonstrated, that poptdadon ' 

hat a constant tendency not only to equal, but to^^* 
exceed the means of subsistence. But if the sup- Fotiliw of, 
ply of labourers be always increased in propor-theS^ 
tion to_ every increase in. the demand for tneir^"®'ijl* 
labour, it is plain the mere accumulation of capital 
could never sink profits by rmsing wages—that is,'&y Sw. 
increasing the labourer's share if the commodities pro¬ 
duced hy him. It is true, a sudden increase of capi¬ 
tal would, by causing an unusually great demand for 
labourers, raise wages, and lower profits: but such a 
rise of wi^es coulanot be permanent; for the addi¬ 
tional sdfflulus It would give to the principle of po¬ 
pulation would, as Mr Malthus has shown, by pro¬ 
portioning the supply of labour to the increased de¬ 
mand, inffillibly reduce wages to their former level. 

If, therefore, it were possible always to employ addi¬ 
tional capital in the raising of raw produce, in the 
manufacturing of that raw produce when raised, and 
in the conveying of the raw and m^mufactured pro- 
ducu from place to place, with an equal return, it is 
evident, supposing taxation to continue invariable, 
that no cbnceivabTe increase of the naUonal capital 
could occasion the slightest fall in the rate of profit. 

So.long as labour is obtainable at the tame rate, and 
so long os the productive power of that labour is not 
diminished, so long must tne profits of stock continue' 
unaffected. Assuming, then, that Uie mere increase 
of capital has no lasting effect on wages, it mutt ob¬ 
viously be the same thing, in so far as the rate of 

f irofit it concerned, whether ten or ten thousand mil- 
ions be employed in the cultivation of the soil, in the 
manufactures and commerce of this, or any odier 
kingdom; provided the last million so employed be at 
primuctive, or yields as large a return as the first. 

But such is always the case with the capital employ¬ 
ed in manufactures and commerce. The greatest' 
possible amount of capital and labour may be em¬ 
ployed in fitting and adapting raw produce to our 
use, and in transporting it from where it is produced 
to where it is to be consumed, without a diminished re¬ 
turn. If a given quantity of labour will now buUd a 
ship of a given burden, or construct a machine of a 
given power, it is certain that an equal quantity of la¬ 
bour will at any future period be able to build a similar 
ship, or to construct a similar machine; and it is al¬ 
so certain, that although these ships and madiines 
were indefinitely increased, the last would be equally 
well adapted for every useful purpose, and eqiialjy 
serviceable as the first. The probability, indped, or 
rather, we should say, the certainty is, that the last 
would be much more serviceable tbu the first. No 
possible limit can be assigned to the powers and re¬ 
sources of genius, to^the improvement of machinery, 
and of the skill and industry of the labourer. Future 
Watts, Arkwri^ts,and Wedgewoods, will arise; and 
the stujMndous discoveries of the last and present 

3 e will doubtless be equalled, and Mrhaps surpass- 
,jn those which «re to come. It is, therefore, 
clear to demonstration^ that if equal quantities of ca¬ 
pital uid iabour could always raise eptal psantities 
qf raw produce, the utmost additions to the capital 
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Ptofiu and of the nttion could never diminish the capacity to 
employ that capital with advantage, or sink the rate 
of profit. But here, and here only, the bounty of 
Nature is limited, and she deals nut her gifts with a 
frugal and parsimonious hand. 

■. . Pater ipse colendi 

Hand fuilem eiic viam voluit . ■■ * 

Equal quantities of capital and labour do not al¬ 
ways obtain equal quantities of raw produce. In 
raising it) man has to contend with constantly in¬ 
creasing difficulties. The soil is of limited extent, 
and of still more limited fertility. In every advanc¬ 
ing country, the most fertile lands are, as we have 
already seen, speedily brought under cultivation, and 
recourse must then be had to lands of a less degree 
of' fertility, or which yield less produce in return for 
the same expenditure. It is this limited fertility of 
the soil that is the real cause of a fall of profits. It is 
utterly impossible to go on increasing the price of 
that raw produce, which forms the principal part of 
the subsistence of the labourer, by taking inferior 
soils into cultivation, without also increasing his 
wages. A rise of wages is seldom or never exactly 
coincident with a rise in Uie price of necessaries, but 
they can never be very far separated. The price of 
the necessaries of life is, in fact, the cost of produc¬ 
ing labour. The labourer cannot work if he is not 
;^pplied with the means of subsistence. And al- 
Mou^h a certain period of varying extent, ac¬ 
cording to the circumstances of the country at the 
time, must always elapse, when necessaries are rising 
in price, before wages can be proportionably aug¬ 
mented, there con be no question but that, in the 
end, such an augmentation will be brought about. 
Now, as rent is nothing but the excess, or the value 
of the excess, of the produce obtained from the best 
above that obtained from the very worst soils in cul¬ 
tivation, it is plain it does not enter into the cost of 
production, and can have no influence whatever on 
prices. Still better to elucidate this fundamen¬ 
tal principle, let us suppose that an individual has 
two loaves on his table; one raised on very fer¬ 
tile land, the oUier on the very worst land in cul¬ 
tivation : in the latter, there will be no rent, and it 
will be wholly divided between wages and profits. 
We have already shown that it is (he cost of produc¬ 
ing this loaf which will regulate the price of ail other 
loaves; and although it will be true that the rent 
whidi the loaf raised on the best land will afford will 
be e^ual to all the difference between the expence of 
growing the corn of which it is made, and tne corn 
raised on the worst lands of which die standard loaf 
is made, yet it is only in consequence of this di^r- 
ence that any rent whatever is paid. Twenty dif¬ 
ferent loaves, all selling for the same price, may 
yield different portions of rent; but it ia one only, 
that which yields no rent, which regulates the value 
of the rest, and which is to be considered as the stand¬ 
ard. It is demonstrable, therefore, that rent does not 
ontejilntoprice. Wages and profits make up the whole 
viIm of every commodity. And, therefore, when 
wMm rise, profits must mil; and when wages fall, 
prwtt most rise. But we have shown that there is 
never any ihlling off, but a contant increase, in the 


productiveness of the labour employed in manufactur- Profiu ud 
ing and preparing raw produce. And such being , Wggei. ^ 
the case, it is demonstrably certain, that the subsist- 
ence of the labourer could never be increased in 
rice, and consequently that no additions could ever 
e made to his neematy wages, were it not for the 
diminished power of agricultural labour, originating 
in the inevitable necessity under which we are plac¬ 
ed, of resorliHg to poorer soils to obtain ram produce 
as society advances. The constantly decreasing ferti¬ 
lity of the soil is, therefore, at bottom, the great and 
permanent cause of a fall of profits. Profits would 
never fall if wages were not increased; and, suppos¬ 
ing taxation to continue invariable, wages would 
never be increased were it not for the decreasing fer¬ 
tility of the soil, and the consequent increase of the 
labour necessary to obtain com and other raw pro¬ 
ducts. 

•• With a permanently high price of corn,” says 
Mr Ricardo, “ caused by increased labour on tlie 
land, wages would be high; and, as commodities 
would not rise on account of the rise of wages, pro¬ 
fits would necessarily fall. If goods worth L. 1000 
require at one time labour which cost L. 800, and at 
another time the price of the same quantity of labour 
is raised to L. 900, profits will fall from L. SOO to 
L. 100. Profits would not fall in one trade only, but 
in all. High wages equally affect the profits of the 
farmer, the manufadturer, and the merchant. There 
is no other way of keeping profits up but by keeping 
wages down.”—-(O m Protcctwn to Agriculture, p. 43.) 

It is necessary, however, to observe, that although Proiits de- 
profits depend on wages, they do not depend on "x. 
wages estimated in money, in corn, or any other 
commodity, but on pnopoBTiONAL mages, that is, on ^ 
the share of the commodities produced by the labour¬ 
er, or of their value, mhich is ^ven to him. It is, in¬ 
deed, easy to see that proportional wages may be in¬ 
creased, at the same time that wages, if estimated in 
com, or any other necessary, would be found to be 
diminished; and, in point of fact, such is almost uni¬ 
formly found to be the case when recourse is had to 
poor soils. Suppose that the produce obtained from 
a given amount of capital applied to the land last 
taken into cultivation in America yields 100 quar¬ 
ters, the labourer will perhaps receive 6o quarters, 
or 60 per cent, of the produce as his wages. But the 
same amount of capital, if applied |p the land last 
taken into cultivation in Britain, would not yield 
more than 50 quarters; and supposing the labourer 
to get only 40 quarters, or SO quarters less than in 
America, still his vroportional wages, or the wages 
which determine the rs^fe of profit, would be 80 per 
cent, or 20 per cent, higher than in America. In the 
early stages of society, and wherever the best lands 
only are cultivated, proportional wages are always low, 
and profits high; but these low proportional wages are 
alwaysthe mostadvantageous to the labouser, because, 
as labour is, in such circumstances, extremely produc¬ 
tive, a smidi per-centage of its total amount gives a 
large supply of necessaries and conveniencies. In the 
advanced stages of society, on the other hand, and 
wherever lands of a very inferior degree of fertility 
are cultivated, proportional wages are high and pro¬ 
fits low; but owing to the increased difficulty of pro- 
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FnAti ind duction, theie high proportional wages afford onif a 
w«g^ comparatively •mail supply of neeesaariea and conve* 

It is therefore on proportimal wages that profits 
must always depend; and owing to the increasing 
difficulty of proaucing com and other products, such 
proportional wages always increase as society advan¬ 
ces. This natural tendency of profits to fall is occa* 
aionally checked by improvements in machine^, and 
by discoveries in agriculture; but the e^cts of these 
improvements are only temporary; for, by stimulat¬ 
ing population, they never fail, in the long run, to 
force recourse to poor soils; and whenever this is the 
bue,prqfUt must unavoidaMy fall. 

It has been contended, that both wages and profits 
are high in America, and that, therefore, the theory 
which we now have been endeavouring to explain, 
and which makes profits in every case to depend on 
wages, must be erroneous. But the remarks we have 
just made show that this objection is totally unfounded, 
ft is by proportional quantities, and not by absolute 
quantities, that we are to estimate the effect of wages 
on profits. 'Hie American labourer receives a less 
proportion of the produce raised by him than the 
British labourer, and profits are consequently high 
in America; but as the American labourer cultivates 
none but the best soils, and which yield a very large 
produce, his smaller share of this large aggregate 
produce gives him a great absolute quantity of ne¬ 
cessaries and conveniences, and his condition Is, 
therefore, comparatively prosperous. 

An IncresK have, throughout this discussion, been suppos- 
of Taxation ing taxation to be invariable. It is plain, however, 
that as soon as it is increased, it must have one or 
other of two efiects—.it must either lower the la¬ 
bourer’s command over necessaries and luxuries, 
and degrade his condition, or it must fail on profits. 
There are limits, however, and those not very diffi¬ 
cult to be atuined, to the power of the labourers to 
pay taxes; and whenever these limits have been 
reached, they must entirely fall on profits. It has, 
therefore, been most justly and truly observed by 
Dr Smith, that a heavy taxation has exactly the 
same effects as an increased barrenness of the soil, 
and an increased inclemency of the heavens. 

, The great wealth and commercial prosperity of 

Holland has been confidently appealed to by Sir 
ana Or Josiah Child, and others, as a convincing proof of 
Smith with the superior advantages of low profits and interest; 
respect to and seems also to have led Dr Smith to suppose 
^*t^*P^,that the mere accumulation of capital could sink 
fit in iiol- the rate of profit. But in this Instance, there can 
land. be no doubt that Sir Josiah Child mistook the 

effect of heavy taxation, ‘for the cause of voealth, and 
that Dr Smith mistook the same effect for the ege^ 
qf the accumulation qf capital. A country, whose 
average rate of profit is considerably leas than the 


avenge rate of profit in surrounding countries, 
may, notwithstanding, abound in wewth, and be 
possessed of immense capital; but it is the height 
of error to suppose, that this lowness of profit could 
have facilitated their accumulation. There is unques¬ 
tionable evidence to show that the capital of Holland 
had been chiefly amamed when profits were compa¬ 
ratively high: and that the subsequent fall of profits 
wasal most entirely a consequence of the oppressiveness 
of taxation, and the continued increase of-the public 
debt. In 1580, the interest of the public debt of the 
province of Holland amounted to 117,000 florins, but 
so rapidly did it increase, that in 1^5, during the 
administration of the famous John de Witt, the states 
were compelled to reduce the interest of the debt 
flwm 5 to 4 per cent.; and yet, notwithstanding this 
redaction, it amounted, in 1678, to 7,107,128 flo¬ 
rins! (Meteierkamp, Statutique de la Hollande, 
p. SOS.) It was this enormous increase of the pub¬ 
lic debt, and the proportionable increase of taxation 
which it occasioned, and not the accumulation of ca¬ 
pital, that was the real and sole cause of the fall of 
profits in Holland, and ultimately of her decline and 
ruin. Sir William 'femple, in his Observations on the 
United Provinces, mentions that the trade of Hol¬ 
land was on the decline in l668, the period when Sir 
Josiah Child’s Treatise was first published; and he 
farther states, that the vast capitals of the Outchh 
merchants had been chiefly accumulated previously 
to the war in which the Republic had been engaged 
with Cromwell and Charles II., and when, of course, 
taxation was much lighter, and the rate of profits 
much higher than at any subsequent period. * 

High proportional wages and low profits, for they Low Prefix 
are inseparably connected, ought never to be madecaure the 
the subject of complaint, if they occur in the natural 
progress of society, under a parsimonious govern- 
ment, and a system of perfectly free intercourse triw. 
with other countries. But if they are the result of 
heavy taxation caused by profuse expenditure, or by 
restrictions which prevent the importation of cheap 
foreign corn, and which, therefore, force the cultiva¬ 
tion of inferior soils at home, they cannot be too 
strongly condemned. A nation placed in such cir¬ 
cumstances must not only advance slowly, when 
compared with other nations which are enabled to 
nuse their supplies of raw produce from superior soils 
—the power to accumulate capital must not only be 
diminished, but a strong ten^tation must beheld 
out to transfer it to other countries. Hie love of 
countij^—the thousand tiea of society and friendship 
—the ignorance of foreign languages, and the desire 
to have one’s stock employed under their own inspec¬ 
tion, will, no doubt, in very'many instances, induce 
eapitalisU to rest contented with a less rate of profit 
in their own, than they might realise by investing 
their funds in other countries. But this love of 


* For on account of the effect of heavy taxes on the industry of Holhud, see the second volume of 
the Traiti de la Richesse de la Hollande, pp. 89 and 179 J >nd a memoir On the Means of Redressing and 
Amending the Trade qf die Republic, drawn up from information communicated by the b«t informed mer¬ 
chants, and published by order of the Stadtholder, William IV. Prince of Orange, in 17^1. This memoir 
was translated into English, and published in London in the same year. 
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ComiiiM* country baa ita litnita. The love goin^the avrt 
^ uterafamee-^ a no leaa powerful and conatantly 
operating principle; and if capitaliaU are onceaaaur* 
ed ^at their atock can be laid out with equal aecu- 
rity, and with considerably greater advant^e, in fo¬ 
reign states, an efflux of capital to a greater or leas 
extent will unquestionably take place. 

A manufacturing and commercial country, which 
has wisely adopted a liberal commercial system, has 
no reasota to be alarmed at the effects of competition 
in any department of industry. The production of 
one commodity opens a market for the exchange, 
that is, for the tale of some other commodity. What 
a manufocturing and commercial nation has really to 
fear is, that ita average rale qf profit should fall lower 
than the average rate of profit in the neighbouring 
countries. If this should be the case, its progress 
will, in consequence, be retarded; and it will ulti¬ 
mately languish and decline. Neither the skill, in¬ 
dustry, and perseverance of artizans, nor the most 
improved and powerful machinery, can permanently 
withstand the paralyzing and deadening influence of 
a comparatively low rate of profit. And such a com¬ 
parative reduction, it must never be foi^otten, will 
be constantly produced by a comparatively heavy 
taxation, and by acting on ajactitioue and exclusive 
commercial system i for, by preventing the importa- 
ll^ion of chew foreign corn, we necessarily farce the 
^cstUivaiion of poor soils, and thus by raising propor- 
tional wages, sink profits. 

Past iV.i— Consompiios op Wxalxh. 
Having in the previous sections endeavoured to ex- 
■ plain the means by which labour is facilitated, and 
wealth produced, and to investigate the laws regu¬ 
lating its distribution among tlie various classes of 
the society, we come now to the third and last divi¬ 
sion of the science of Political Economy, or to that 
which treats of the Consumption of Wealth. 

Definition of Consumption—Consumption the end of 
Production-—Test ^ Advaidageous and Disadvan¬ 
tageous Consumption—Error of Dr Smith’s Opi¬ 
nions with respect to Unproductive Consumption — 
Error f those tvho contend, (hat to facilitate Pro¬ 
duction it is necessary to encourage Consumption- 
Cause of Gluts—Consumption of Government- 
Conclusion. 

nefinition We formerly showed, that, by the production of a 
orcaiMuinp-commodity was not meant the production of matter, 
lion. for jy exclusively the prerogative of Omnipo¬ 
tence, but the giving to matter already in jexistence 
such a sliape as might fit it for ministering to our 
wonts and enjoyments. In like manner, by con¬ 
sumption is not meant the consumption, or annihila¬ 
tion of matter, for that is equally impofsible as its 
creation, but merely tie consumption or annihilation 
of those qualities which render commodities usefid and 
aesinMe. To consume the products of art or indus¬ 
try is, therefore, really to deprive the matter of which 
they conaist of the utility, and consequently of the 
exchongqaUe value oommuniceted to it by labour. 
And hence we are not to measure consumption by 
the magnitude, the weight, or the number of the pro¬ 
ducts consumed, but exclusively by their, vidsw. 


ECt^NOM Y. 

Large consumption is the destruction of large value, Ooiuump- 
^bowever,small the bulk in whicji that value may. ^ 
"happen to be compressed. '****• 

Consumption, in the sense in which tho word 
used by Political Economists, is sjmonymous wiUium the^^ 
use. We produce commodities only ^t we may l^of Pwdua- 
able to use or consume them. Consumption is the*^* 
neat end and object of all human industiy. Pro¬ 
duction is merely a means to attain on end. No one 
would produce were it not that he might afterwards 
consume. All the products of art and industry are 
destined to be consumed, or mode use of; and when 
a commodity is brought into a state fit to be used, 
if iu consumptioD be deferred, a loss is incuir^. 

All products are intended either to satisfy the imme¬ 
diate wants, or to add to the enjoyments of their pro¬ 
ducers: or they are intended to be employed as ca¬ 
pital, and made to reproduce a greater value than 
themselves. In the first ease, by delaying to use 
tliem, it it plain we either refuse to satisfy a want, or 
deny ourselves a gratification it is in our power to 
obtainand in-the second, by delaying to use them, 
it is equally’pliun we allow the instruments Of pro¬ 
duction to lie idle, and lose the profit that might be 
derived from their employment. 

But, although all commodities are produced only Test of ad- 
to be consumed, we must not fall into the error 
supposing, that all consumption is equally advanta- 
gcous to the individual, or the society. If an indi- * 
viduai employs a set of labourers to build him a house 
the one summer, and to pull it down the next, their 
labour, or rather the capital he gave them in ex¬ 
change for their labour, and which they have con¬ 
sumed daring the time they were engaged in this fu¬ 
tile employment, is evidently destroyed for ever, and 
absolutely lost both to himself snd the public; where¬ 
as, had he employed them in the raising of corn, or 
in the production of any species of valuable produce, 
he would have obtains commodities of equal, or 
more than equal, value to the capital he gave them. 

The value of the return, or the advantage obtained 
from the consumption, is, therefore, the true and only 
test of advantageous aod disadvantageous, or, as it is 
more commonly termed, of productive and unproduc¬ 
tive consumption. Commodities are consumed pro¬ 
ductively when the advantage or benefit accruing in 
consequence to their possessors, or when the value ' 

of the products obtained in their stead exceeds their' 
value; and they are consumed unproductively when 
the v^ue of the advantage or benefit, or the value of 
the new commodities, is less than their value. It ie 
on this balance of censumption and reproduction^ and 
not, as was so long supposed, on the balance of tra^ 
that the prosperity or decay of ever^ nation depends. 

If, in given periods, the commodities produced in a 
country exceed those consumed in it, the means of 
increasine its capital will be provided, and its popu¬ 
lation will either increase, or the actual numbers will 
be better accommodated, or both. If Uie consump¬ 
tion in such periods fully equals the reproduction, no 
means will be rfbrded of mcreasin^ the stock or ca* 
pital of the nation, and aoeiety will be at a stand. 

And if the consumption exceeds the reproduction, 
every succeeding period will see the society worse 
supplied; its prosj^rity «>d.population will evident- 
12 



If#f>M»WKlidawiMd tyrgiffhi woh pwduoii 
•bMd’imtf wtt th* wMle totmigfJ ; \ oalf w are abieleiuty'raqaiped fiir tke* i^ipoK of 

■ .■. ^ ' . * It It inqpowibte, however, to fte on ear etenderiT beiMo life, eeeiy thug Iwt wjU fireite, leeti, and ^ 

' by a cotej^ton with which wemey be ahtt to eb- water, non be deemed aiqMrflaiHM;aadiathia view 
tain even e tolerable ai^iroximation 4o the ooaiparfr of tbe BMtter, the peaBaatn of lieland, who Uve only 
tive Tiltie or advantage if dMbrent kindrof eentunp* etPpotatoM and brnterwaUk, mint be coaaidered aa 
tion. Thia la a point oa'Whitli tfaeeentimentt of no eoQtriboting nueb mere to tbe national wealth mn 
two iiidividiialt can ever exactly ooincide. Theo^ die peaaantiy of Btteial The mere atatemanl of 
nione of each wilt alwawt 4tpeM more or lem on uu aneh a doctmeja adkient for ht refotatimi. Every 
eituation in whidi he la placed. Tbe rich man will thing that athnulatea exertion ia advantageona. The 
naturally be inclined, to give a greater extenaitm to mere neeenarica of lifo may be obtaiora with com* 
the liffllta of advantageona oonaomplion than the paratively little labour ( ana thoae aavage and un* 
ipan of middliiig fortune; ^ the latter than the oivilixed faordea, who have no deaire to poaaeaa ita 
man who ia poor. And it» uaddhibtedly true that eomforta, are proverbially and notorioualy nidolent 
a man't expeneea ought alwaya to bear aome propor* and disaipated. To nndm men induatriou*—to OMike 
tion to the magnitude of bia fortune, and hit condi- them abake off that lethargy which ia natural to 
UoD in society; and that what might be proper and them, they mut be inapit^Hrith a taate for tbe lax- 
advanitgeoua expenditure in one case, 'might be ex* uriea and enjoymenu of oivHaed lifo. When thia ia 
ceedingly imprp^r and diaadvantapoua in enothar. done, their artificial want# will bacoma equally da* 

It ia, therefore, quite impoaaible to mme any ayatam moroua wlfo thow that are atrictly neeeatary, and 
of rulaa on foe subject of expenditure, which tball they will increaae exactiy as foe meens of gratiiyiim 
be eppHcable to foe case of eveiy individual; and them inoreaae. Wlwrever a taste for eomforta and 
even if it were practicable, there is no ground to eonveniendna has been generaliy difihaed, the wanu 
think that foe formation of such mlea womd bo of and dedvah of man become altogether unlimited, 
the amallest utility. The state haa no right what- The gratification of oda leaifo direc^ to the forma* 
dVer to control individual axpendhure; nor, even if tion of anofoer. In highly civUiaadT aooieUei, new 
it had such a right, could it oxerdia it wifoout oeea* products and new modcc of enf^ment are. constant* 
sioning aerious injury. Tbe public interest requires ly presenting Ihemselvea as rnotivm to exertion, and g 
that foe national capital should, if posaible, be con- as meaiia of rewarding it. Peraeverance is, in conse* * 
itantly kept on the increase; or, whidi ia the same quence, given to all the operations of industry; and 
thing, that the consumption of any given period idleness, and iu attendant tnJn of evils, almmt en* 
should be made foe means of reproduemg a grantar tireiy disappear. ** What," aska Dr Falay, *' oin be 
value. But we have sufficiency proved that this can* lem necessary, or leas connected with the attatenla* 
not, in any case, or under any eircumstances, bo foe tion of human lifo, than the whde produce of the 
result of a system of suneiUance and restriction, silk, bee, and (date nMnuftetoiy i Yet what multi* 

' Industry and frugality never have been, and never tudes bbour in the different branches of these arts 1 
can be, promoted by auch means. Toreoder n man What con be ksaginad more capricious than tbe 
industrious, secure him foe ■peaceable enjoymmit of fondneaa for tobacco and snuff f Yet bow many va- 
the fruiu of hit industry-to wean him m>m extra* rions occupations, and how many thousands in each, 
vagance, and to render him fragC and parsimonmus, are set at work in administering to this frivolous gra- 
alloir him to reap all the' disHvanta^ of foe one tification T It b the itimuUt which the deaire to 
line of conduct, and all foe advantage of foe other, posaeu these articles of luxury gives to mduatry that 
The poverty and loii of atation which b the ne* renders their mtroductbn advantageous. The earth 
cessary'and inevitable result of improvident and b capable of famishing food adequate for tbe sup* 
prodi^ conaumption, b a sufficient security against port of a much greater portion of human beings than 
Its ever becoming injuriously prevalmvt; and wher* can be employed in its cultivation. But those nM are 
ever foe public burdens are moderate, property In posseaaion of the soil will not part with tbtir pro- 
protected, and the perfect and unconKolled (tm* dace for notbmg; or rather, they will not rabe at all 
dom of induatiy secured, the constant affiirte of the what they can neither use theamves nor exohangn 
great body of foe pcopb to rise in the world and for what they want. As soon, howavnr, as a tnato 
improve their condition, will onaMre foe continued for oonfonienciea and luxuriea haa been introduced^ 
inoreasa of national w^fo. Ik b faile to expect the ooci^rs of tbe gvound rabe from it the utmost 
that alW unproductive and unprefimble expendHote that it can te jnade to produce, and exdiange foe 
can am ha avoidod; but tm experienca of all surplas for such coavenieneiag and gratifications aa 
tolerably wall ghvei^ states proves, that the foeyaredefiraaaofobtaioih|f:mid, meonaequeneet 
amount of foo prodneo of industry prodoMtvely ox* foe produeera of those articlei, though they have 
pended, b ll bnys inflnitdy greater foan that wbkfo neffoer properqr in the sml, nor any concam in ita 
is expended uuproduotivefy. cultivation, ase regularly and liberaUy supplied with 

Lusuiy not It was long a prevnlOnt opmion omona moralbts, itt produgg. In this way, the quantity of necetsariet, 

^ Inbeor brntowed on foe prodiicfom of lux* aa well at of uoeflil and agraeable produeu, b vastly 
uriea, and consequently their consumption, woa un* increased by )he introdneuen of a taste for luxuries; 
produeUve. But fob t^nfon b now almost univer* and foe population are, ia consequence,, not only 
snlly abandoned. Unl^ indeed, nil eondbrts and better provided for, but their numbers are proper* 
enjoyments ore to be proacribed, H b impossible to tionably oi^ greatly augmented, 
any wfaeN necemnriea end, and luxuriea But It b plain, therefore, foot the consumption of lux* 
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oaonot, provukd k ite caiiiwri vrilAiD pmpcr ^NinH-' Hi ikmmliMi vrift--** Ibit Omimb|i- 

Ikaita, be jutely coDtUeredM either dfaedvenugemu g^But the Ubenr of the eeMtaAeiwten toee and tm- 
or ttoproductive. 1^ wdeed, a man were to GoeiUHe liaee Heeif »in iooe partienkf .4abjactt» db vendiblb 
more luxuriei than faia labour cr-fak fortune en^ded ■commo^yi wfaidi leatt for 1000 tltee at' leaat after 
him to command, bie coeaumption woald be dined that laboar it paau It is, as k eteea^ h.cartain quan*- 
Tanugeena. . But k is jdain, the aame thing wotiM tity at labonr stocked and stored>tip. to be employed, 
equalfy have happened had he consumed a greeter if necessary, upon some other ooeateon. That aab> 
quantety of neeeuanes than be could afford.. The ject, or, what k the aame thing,-the.price of that 
mischief doea not consist in the ^pecies of artielea subject, can afterwardSi.df ne cessar y, pat into mo- 
consumed, bat in the exeets qf thar vaUu over the tion a quantity of labour equal to .tl^t whieli had 
meaas of purohaaiog them possessed by the consom- ori^naily produoed it. The .labour of the menial 
era. This, however, is a fault which ought alwaya to torvant, on the contrary, doea not fix or realise itself 
be left to be corrected by the of moee in aDy^partic^ar-subject or'vendible commodity, 

conceroed. The poverty and degradation caused by His services generally perish in tbo very instant of 
indailgiDg in unproductive eonsumption is a naturu their perfoimanoe,. ana seldom leave any trace or 
ud aufficient guarantee against its ever being car* nine behind them for whidi an equal quantity of 
ned to an injurious eutent. To attempt to lessen aervica could afterwaeda be procur^. 
mproduetive coDSumpmn by proscribing luxury, The labour of some of the most respectable 
ia really the same thing as to attempt to enrich a orders in the society is like that pf menial aer. 
country by taking away aome of die moat powerful vants, unproductive qf any valuet and does .not fix ^ 

mndvea to producUon. • ^ ^ or realise itself in any pernwnent subject or van- 

f)r Smitli’s . Dr Smith has given another criterion rf prodoc- dible' commodity, which endures after that' ht- 
criterim of, tivemd unproductive consumption; but bU’opinions hour is padt, and for which an ^ual quantity of 
***” subject, tliottgh' exocMu^iy inguninus, and labour could afterwards be procured. The sove* 

•luctive^ supported with hia usual ability, appear to^ rest on reign, for 'example, with ail the officers both of jus* 

('ooitump. M ■oiiii foundmion. He divides society into two tice and war who serve under him, the whole army 

tion. great dassetu ThejEM consists of ^se who fix, or, and navy, are unproductive labourers. They are 
jf. os he terms it, realize their iabqiir in some parti- the servants of the public, and are maintained by a 
colar aubject, or vendible commodity, which lasts for part of the annual produce -of the •iodustry of other 
some time at least after that labour is post 1 " the se- people. . Ibelr service, how honourriile, how neces- 
coMif, of those whose labour leaves nothing in exist* saw, or how uaeful soever, produces nothing for 
enco after the moment of exertion, but perishes in iriuok an equal quantity of service can afterwards 
the act of performauM. The former gre said by Dr be precurmi. The protection, seeuri^, and deience 
Smith (0 be productm, the latter aRprotfaefiee, la- erf the commonweoltb, the effect of their labour this 
bourera. Not that^ in making this distinction. Dr year,.will not purchase its protection, security, and 
Sndth means to undervalue the services performed defhaee for the year to come. In the same dess 
by tl»e unproductive dw, or to deny that they are must be ranked some both of the greatest and most 
often of the highest utility; for he admits that sudi important, and soma of the most -frivolous pro- 
la frequently the case;' but he cmitendi, ftiat these feiiioM : churchmen, lawyers, phyridons, men of 
services^ however useful,'do not augment the weoftA lettOM of all kinds; players, buffoons, musicians, 
of the country; and, ecDsequently, that the commo- opera^singers, opers-oaheers, &c. The labour 
dities consumed by this dass are unproduetiveiy of the meanest of these has a certain value, re- 
coaaumed, and have a tendency to impoverisb, not gulated by the eery aame principles which regu- 
to enrich, the society. But to avoid the chance of late that of every other sort of labour; an^that of 
miarepreseutation, we shall give Dr Bmhh's opiniona the noblest and most useful produces nothing which 
. ** words. could afterwards purchase or procure an equal quan- 

“ l^ur,” says' he, ‘‘ which tity of labour. Like the decJamation of the actor, 

adds to the value of the subject upon which it is be- the harangue of the orator, or- the tune of the mu- 
stowed'i there is another whidi has no such effect, sidan, the work of all of tbam periibes in the very 
The former, as it produces a value, may be called instant of jits peoduc!tion.*V, {Weakh qf Nation*, IL 
ptoduotive; the latter unproduettve labour; Thus p. I.) ' ■■■Am* 

the labour of a manufacturer-adds,-wncrally, to the Such aro- tbe'iiMtens ri Dr Smith, and it will D* Smith’s 
vune of the materiala which he workt upon, that of uAt, we think, be wavy difficult to show the fgUacy of 
his own maiatenanee,.i|pd<of his master’s predt. The the distinction-be bad endeavoured to vtdUid i be- 

ser^nt, OB the contrary, adda.to tween the labour, and eonsequtiltly also the eon-ciamaof 
^ value of aothing. ■ Tbougiathe manniketurer bps sumpUoaind^the diflknnt doases of soqijpflr. To be- Society 
his wages advanced to him by bis master, be, in ra- gin with the taewof tbo menial irriirtp TTr Smith ^ ^ 
ality, costs him no expence, the value of those wages says, that his labour k. *aipndHttn^*^keiuue it u 
i^g generally restorad, together with ^ pi^t, in not lealiaed in a vendma oammodjty, wbffe- the la- 
improved value of the sul^ect upon which hia hour of the menufacturer k jsrMtedw»;> because it is 
k bestowed. 'But the mainteuanoe of a me- m realized. 'But-of what, miw'iwesaab,-k tbe.Ia* 
aervana never le restored. - A mangrows richby boor of the manufaOtnrar-ireailyipriMbictivef Does 
mnpioytiig e mdtitude ef'manufacturars ; he grows ktwt consist exdosiraiy ttf Mmiorts and ctmveni- 

; oor by maintaining a mahkiide of menial servants, baeies requited- for the use gnd. aecoaniodatioa of 
’he labour of die Jattm*, besrever, has ki value and lockty i The mauttfliotwwr -k ari a producer of 
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BMttVi bM"«# Wnti■' »W i tboM tlMt are.f^nMnap- 

tht tto l^wir wm nmiA t. It te^^oMiU* t&t theae iaeon. .ff**.!?* ' 

tkeof utW^I^ Xfi'£t»«x«iBBla^‘tlw IabMU«iptM> ifatanww and cootradictww cio<M fawt'^uiwd to . 
ad in nooraKiag -.te wool at<<lia ■faaap into a eoit D#;&Didtli and thoiononiato o^kh li^JbuTaiien in 
ba»'U itaoqnoMonblv' m, ' pMdaatka, tbea nnwly Iffttin g tbii importtM brandi of tl^ aafpncai abows 
iIm labour axpendad WdMdog.aad'fbruabiag the atrongaat maaaar the kMtdute aaeamnr of 


eoat, aadraadorhig-if ft toheJurocayOMiitbaao too. 
It ii uoiiovMliy atTimad, 4iat the hftoar of the hufri 
bandman in mnom oomV'hedPj i|ad other arttdeB'of 
provition, k- prodnctirebut. if ee, why ia the la* 
boor of ^e neftidl lervant wboperftmi ^ aeew- 
any end indiiMMeUr tub of prepa^gvand dreie* 
ing then arlieM> and ftting theaf to be oaM, to be 
itigmatised arsnproduetive I It k.^eer to demon* 
stratioD, that there it no difieienee whatever be*- 
tween the two ipeeiea of indtutry—that* they are 
either both productivei or both unproductive. To 
producea fin, it it aot'jutt at neceiMlry that codi 
theuld be em'ried firoin the ceiiar to the grate; at Uut 
they thpahl be carried from the bottom Of tho ooioo to 
the tdrftge of the earth i .And if it ia taid, that the 
miner il ia productive labourer, mutt we not alto 
tay the tame of the tervant, who ia umphned' to 
mdm and mend the fire i ' The whale of Dr mitb’t 
reasoning pnceeda on a- falae Jiyp^tbeait. He hat 
made a mmiaetlon where diere it none^ and where 
iiere can 6e none. The end of all human exertimi 
it the tame—that k, to increeae the turn of neoesaa* 
riet, comfortt, and ai^t^menta; and it mutt bo left 
to the iudgmeut of every man to deterndne what 
proportion of theae comfotta he will have in the 
thtpe of moakl lervicet, and what in the afaapK of 
material produett. It k an error to tuppote tut a 
man it iropoveiiibed by maintaining menkl tervank, 
any more than by indmginu in any ether ^eiee of 
eipence. hit tfue hewiS bh rained if u beope 
more lervanta than ha baa oeoaalon for, er thu he 
can afford to pay; but bk ruin would be equalfy 
certain were he to ponduiae an -eaUtt of Utod or 
clothei, or to employ mOro'WorkmNt in any branidi 
of maftnfactnre than are required to cany it on, or 
than hit capital coidd employ. To keep two plough¬ 
men when one onk might tuflcet-k'^nat aa improvi¬ 
dent and waateflu expenditure at it it to keep two 
footmen to do the huaineat of one. It it in m 
travaeani, quantity qf the commodiiiet we eoneume 
or of the labour we empkv, and not in the particular 


mUnatmg with utremo caution, and of tutjeidiRg 
.every theory, bow pkotible and ingenioua aoever it 
may ^>pew when fimt atatod, to a aevern and pa- 
Ikntexamimtioo.. - 

’ The aaiuBemeala.ftn»tbed.by.|dayera, tingcrs, 
and ao fortii, eomo wador thedetmiption of luxuriet, 
and have preoitdy the aaow ofibct on die public 
wniith at the introduction of.a ktte for tobacu, 
tea, or other tuper ft ii t i e t. They ermte new wanta, 
and 1 ^ ao doing, atimulate our- induttiy to procure 
the muntiof grotifyiag than. 4 They am really, 
therefore,- a muna w-praduetion f and while they 
furniab ua with ei^ant and anwaing recreation, they 
certainly add to tbo aaoaeof-uaeiUl matarial produeta. 

The produotivenMa of the.<higfaor claaa of fune. Public 
tionXrka BButhmed -by 'Dr Smih ia atiii more ob- 
vioua. iaM, indehd, from being unproductive, 
they are, wiwn they dkcharge properiy the datiea ofbouNn.' 
their h^h'ttalion, foe meat prodt^ve labourem in 
aatatft Dr Smith laya. Mat the-reaulta of their' 
aerVke, that k, to uae hk aarn wonk, '* the pro¬ 
tection, aecurity, and doftnee of foe commonwealfo « 
any- ou jeu, will not putcbaae ift protection,'teou- 
rh^, and defimco for the year to come.’' But fok la 
phMy an error. We do not aay that foe protection 
and aecuritjr afforded by good government k diraetly 
a cauaeof wedfo; hot it k plain that without this 
aecurity ud protectioo, 'foe productive powera of 
iaduatry could not hne been eaiied Into action. 

Ik Smith would allow that- the material pro¬ 
ducts produced by the aooiety one year, were to 
form the meanaof prodwdng Ks auppiiM of neees* 
aeries, convenkaciea, and enioymenta during foe fol- 
Iqging y«ar.‘ But without'me aecurity end protec* 
tiuufibrded by gownaaenr, theae produeta would 
either have no.t eaiated at -dl^ or their - quantity 
would have been veiy groatly diminidted. How, 
then, ia H poaaihle to deny foat fooae wheae labour 
k neOeaaary to efiord fok aeeuriM are productively 
emplwed i Take the caae of the leboniwra'em* 
ployed to eonakuct' feneea; no ono everpMaumed 


speriei ofeommoditiei or It^mtr, ihdt we must eeek for to' doubt' that their labour la- prodoetke f and yet 

-*« *---»■*--aft- ■ -.m 


the cautee qfimpoveruhment, 

• The aatae rmuoniag •{^liea to all foe other caaea 
mentionad by Dr Smfo. Tai^ for example, the 
caae of foe phyalckn. Dr Stnl .felk ua foat he U 
on unptodactive'labourer, bedioal he doea not'di* 
rectly prbdnoa aoibafoing foat .haa exclmn|^Ie 
Value. Btot If'liar^doet foe same thing mdiraetk, 
iVb« k thn pfideoaee i . If foe exermlNfil of tu 
physician hBftpttd u ohia te healfo, and if, as k 


thay-do not contribute ivrediy to foe production of 
0 am er of any other valudile'produetv; The objiet. 
of'foekfoduatry k to give protection'and securi^;^ 
to guard the fielwibhirnave been fortiHfeed and plant¬ 
ed^- foe huibahd'man from dapradation; and to en* 
oUe him to prosecute hia eOlgfoymehts without bav* 
il^ hkatlentioir diatraOted bptne ieare of watching. 
Kit if foe aecurity and'-protection afforded -by the 
hedger-and ditcher justly entiUe them to fate classed 


doubledhr^ib case, ha eaablei others to- prOdoea' among those who ooatribafo'to’ enricb their eeuntry, 

. T. ^a_ A _1^1__ I.1___l_l-___a_•' 


more foi^ they coidd do witfaoitt bkamlatoade, then 
it k plafo he k fodfoMhfo; ft least, if aordMetiy^ a 
productive kboarar; m Smith ntakea pfo scruple 
about admfttkit the Juab tide’ gf tim koHoOttn om> 
ployed to r^wr •' stoam-kii^ to Ifo Mrdfod in 
foe pradnotlve tdam; arid he kbiM pkde a Ifoy- 
sidts, who had been inatrwnahiid fa satfag tSa to 


on what principle can wo reckon 'thoaa public aer- 
vautf #hese exertions protect property in foe mesa, 
aod'reftkr every portion of if tecum ^nat hostile 
aggroaifon, ind the fttUfCks of thieves -and |dunder- 
ett, bCaaid to be -unproductive f If foe labouren 
who protect a aingle com field from tile neighbour¬ 
ing crows kUtetttte be* prodoctive, then surely the 
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i'<wiiip4 judgM and nMiatratei, the •ohlien end Milort, whe 
protect every field in the enwire, to whom k •» 
. owing that every elan of innabitanoi feel '■ecure in 

the enjoyment of their property, righta, and privi¬ 
leges, have, a right to be classed among those whoaa 
services are supereminently productive. • ■'«. 

That much wealth has b^ unproductively crni- 
•cumed by the servants of the public, both in tms and 
other countries, it is impossible to doubt But we 
are not to argue from the abuses extrinsic to a bene¬ 
ficial institution against the institution itself. If the 
public pay their sm'vants excessive salaries, or em¬ 
ploy a neater number than is required for the pur¬ 
poses or good government and security, it is their 
own fiiult Tmu: conduct is quite the same as that 
of a manufacturer who should pay his labourers 
comparatively high wages, and employ more of them 
than he had occasion for. But, although a state at 
an individual may act in this foolish and extrava- 

S nt manner, it would obviously be the extreme of 
ly and absurdity to conclude from tihence that alt . 
public servants and all manufooturing labourers are 
unproductive I If the establiriiments which provide 
security and protection be formed on an mitravagant 
scale, if we have more judges or magistrates, more 
s^diers or sulors, tlmn are necessary, or if we pay 
them larger. paries tlian would suffice to procure 
. the services of others, let their numbers and tbeir 
salaries be reduced. The excess, if there bo any, Is 
riot a fault inherent in the nature of such establish’ 
ments, but results entirely from the extrayagant 
s^e on which they have Imen arranged, 

CoBMuip. But, in showing tliat J>r Smith was mistaken in 
considering the consumption of menial servants, and 
of lawyers, physkdaxu, and public functionaries .un- 
for tlie^e productive, we must beware of fiiUing into the op- 
of itimtilsu posite extreme, and of countenancing the erroneoua 
ioR Praduc. and infinitely more dangerous doctrine of those who 
contend riiat consumption, even when most unpro¬ 
ductive, ought to be encouraged as a means of 
mulatmg production, and of mcreasing the demand 
for labour ! The consumption of the classes men¬ 
tioned by l>r Smith is advantageous, because ^y 
render services in return, which ribose Who 'em¬ 
ploy them, and who are t^ only proper judges in 
sum a case, ctmsider to be of greater i^ue thu the 
wages they pay them. But Uie case would be to¬ 
tally different, if the Government and those who 
employ labourers, were to do so, not in order to pro¬ 
fit by their services, but to stimulate production by 
dieir consumption I It is a fallacy and an absurdity 
to suppose that production can over be encouruped 
by a wasteful consumption of the products of inws- 
try. A man is 8timu]s|pd to produce when he finds 
a ready market for the produce of hia labour, that isj - 
when he can readily eaoiange .them for other {wo- 
ducts. And heace tht true aad ea/y eneouragment 
of induitrg eaatiitt, not in ike inerease qf vn^/ul 
and improvident coniumption, but ht the tncreate tf 
production. Every new product necessarily forms a 
nev^equivalent, or a new means of purchasing some 
oll^r ^!oduct It must always be remembered, that 
the mere eziatenoe of a denumd, how intense soever 
it may bo, cannot of itself be « means of encouraging 
productioa. To become g real demander, a man 


meet Big only have Uieim0, but he must also bavedie Centfy 
pomer, to purchase the eonunodky he wisbet to pos- 
'' seta t or, m other words, he must be able to offer an 
equivalent for it. There never has been, nor is it in 
the nature of thmgs that there ever can be, any limita 
to our .wish to possess the products of art and indus¬ 
try. It is the petprr to give effect to onr wishes, or to 
furnish other products in exchange for those we or* 
desirous of obtaining, .that is the real and only desi¬ 
deratum. The more, therefore, thta. this power is 
increased, that is, the more industrioiia every indivi¬ 
dual becomes, hia means of oliering equivalents fiar 
the products of others will be so much the m«re in- 
crea^, and the market will be rendered so much 
the more extensive. 

Mr Sismondi and Mr Maltbus have, indeed, con- Unpradue- 
tended, in opposition to this doctrine, tliat the pro- Con- 
ductivmess ot' industry may really be carried to ex- 
cess ; and that, in a country wmre diere are great 
fiicilities pr^uction, a Iwge unproductive eon- vent GIum. 
sumption is necessary to stimulate induatiy, and 
prevent the overloading of the market. But if we 
attend to tile inotivea which cause men to engage 
in any branch of industry, we shall be satmM 
that the apprehoasiona of these writers are un¬ 
founded, and that the utmost facility of production 
can never be productive ot' a pehnanent glut of the 
market, or r^uire to be counteracted by means of 
unproductive expenditure. In exerting his pro¬ 
ductive powers, every man’s object is eitlier di¬ 
rectly to consume the produce of his labour himself, 
or to exchange it for sucli commodities as,be wishes 
to obtain from .others: If he does the first—if lie 
directly consumes the produce of his industry, there 
is an end of the matter, and it is evident that the 
multiplfoittioa of such produce to infinity could 
never occasion a glut: If he does the second—if he 
brings the produce of his industry to market, and 
offers k in exchange for other oommoditiea, then, and 
then only, there may be glut; but^^why ? Not cer¬ 
tainly because there has been any excess of produc¬ 
tion, but b^use die producers have not properly 
adapted their means to their ends. They wanted, 
for example, to obtain silks, and they offered cottons 
in exchange for them; the pr^urieton of the tilka 
were, however, already suffidently supplied with 
cottons, and they wanted broad doths. The cause 
of the glut is, therefore, obvious. It consists not in 
over-production, but in the production of cottons, 
which were not wanted, instead of broad cloths^ 
which were wanted* tUa error be seeded, 
arid the glut will ^topppear. Even suppming the 
proprietors of silka.to be not only supjdied with 
cottons, but wUh doth and every Qtto omuno- 
d% that the demanders can prodnoe, it would 
not inva^^de'tlw prindple for which ve are ton- 
tending. If those who want sShijLigennot ob¬ 
tain them from those who have tb^^.by meana 
of an exchange, they have an obvioua icaource at 
hand — l et thm cease to prodqn tfae..c! 0 oisioditiea 
which they do not wait, and wratofe prodaoe the 
stfits wAtcA thep da mant, or mfittii^tfor them. It 
is plain, thernbriv thto the utmoat acility of pro¬ 
duction can never be a means of overloading the 
market Teo much of ene commodity may occa- 



P8»l*WtllU (ECONOMY. m 

ikxudlf b»|ir«clBGed|’but it is q«fttiiBf>M8i^ Ail « valiie in retmn, iastiii of htbtg oonniBied by Conm^ 
tbflpa can bo too giM a saiii^y of evafy^^pedat of audi as render qp real valaa whattYer. t S S^S 

*** commoditiea. For eviry exoaaa Aen miut be a “By what a f^gal man aniu|i% Mveaf” laye Dr 
oorretponding defioien<^. The fcolt la not in pro* SmiA, ** he not otuy affords maintananoe to an atU 
dncing Uw much, but in producing connnodities ditfonal number of labourers for that or the ensuing 
which do not suit Ae tasteswf Aose wiA whom we jsllPi bu^ like the founder of a public workhouse, 
wishtoexcfaangeAentiOrwhichwecantotourselm oeqstablishei, as it wmw, a perpetual fund for As 
consume. If we atte^ tq Aeseiwo grand r^ui> maintenance of an equid «umber in all time to 
sites, we may increase the power (ff productim a come. The perpe^ allotment and destination of 
thousand or a milUoa of times, and tre shall be as Ais And, indeed, is not always guarded by any pd> 
ftee of all excess as if we duninisbad it m Ae same sitive law, by any brttsUri|At> ^ of mortmain, 
proportion. Unproductive consumption is not. It is always guarded, howeva, by a very powerAl 
Anefore, necessary to |>reveDt Ae overloaAng of principle the plain and evident interest« every in* 
the market; and to maintain that it contributes to diviAtal to whom any share of it shall ever belong, 
increase nadonal wealA in any oAer way, is really No part of it oan afUawsuds be employed to main- 
just Ae same Aing a| to maintain Aat wwA would tain any but productive hands, without an evident 
be increased by throwing a portion of it into the sea loss to Ae person who Aus perverts it fWnn its pror 
or Ae fire. * per destination." (IffeaftA ^ Natioiu, II. p* 14.) 

Kmrof Mmitesquieu has said, and Ae same sentiment We have already stated the iaaposaibility of h^ing 

Momei.. ]|g, expressed in a Aousand Afferent Aapes, down any genwal rules an> Ae rabject aS individuiu 
It gj ifg fickfg fig depgiuent pas beaueoup Uspauwes consumption. What Aa public is reaiUy interest in 
MoummS iefttim" (Liv. VII. chap. 4^.) Montes* is, Aat it should nevw be carried on tbr the absurd 
quieu wai betrayed into this error, fhim his bein^ purpose of occasioning a donaiid tot Ae ptpducts of 
unaoquainted wm the nature and fliaetions of indurtry, and that it would be ktt than Ac rroro* 

tol. The profusion of Ae riA, fiw from being of duotion; or, in oAer words, Aat Ae cwital of the 
any advantage to Ae poor, ia really one of Ae great* country Aoold be kept ‘Constaiftly on Ae increase, 
est calamities that can befall Aem. It is impossi* But Aere is no instance of any peqda having ever 
ble that Ae demand for labegir can be inaraased miased an opportUQity to save and aeoumulste. And 
wiAout an iniAusu of capital. When Ae parsimo- in all tolambiy well governed countries Ae prmciple 
nious principle predominates, capital increases, and ofaccumnlatMmininAvidualahasalwayshaaamark- 
as capital increases, Ae demand for labour is in- ed ascendancy over Ae principle of expance, and the 
creasra, Ae existing inhabitanta are better proviAld national capiud, «nd, conacqueudy, the riohm of the 
for, and Aeir numbers are ineweaaed; on the ccm- country, have been constanuy alimented, 
trary, wherever profusion and waatefiil expenditure But thia it seldom Ae case wiui tbe.eonsumptionCoaiiiifl|i. 
predominates, capital it AmintAed, Ae innabitanta carried on by governments and their servants. Jn.*^ <>v- 
are daily wors4 and worse provide for, and idle- Aviduals are fully sensible of the value of Ae arti-^ 
ness, pauperism, and Aseaae prevail. Besides, it des Aey expend. In the vast majimty of instances, 
must be remembmd, that what is annually saved, th^ are the Atect result of tbdr industry, persever- 
it as remilarly consult n wha{ is annually ance, and economy; and they wA not consume 

The only Aflerenoa ia, that it ia consumed in a <4^* tiiem, unless to obtun an eqAvdent advantage. But 
e»t manner—consumed by Aose who render a great- such » not the situation iff gevenunenta. Theyeon- 


* M. Say waa Ae firat who Aowed, in a satisfactory manner, that effective demand depends upon pro¬ 
duction. (See his chapter De Dsboadtis.) But Ae prindples frqm which his condusiona are Aawn had 
been stated so early as 17fiS, in a tract of Dean Tucker’a» entitled Queria <m the late VaUiraUuittus BUI. 
As Ais tract it now become of rare occurrence, we shall subjoin Ae queries rrferred to. 

“ Whether it is posdble, in the nature of tilings, for kul trades and profeisiona to be otersiodeed f And 
whether, if you were to remove any proportimw number from each calling, Ae remainder would nfit 
have the same grounds of comnlilbit thw had before ? 

" WheAer, m tsidt, any traaiiliMijl||^t there are too many of other oeeupatkmfto become bis custom¬ 
ers : though narrow sdfiah vie#s Iseumm to wiA there were fewer of his own trade ? 

“ If a partiailar trade be at any time overstooked, will not Ae Asease cure ilHiP That is, wA not 
some persons take to otiur trades, and tower young peiqde be bred up to tiiet wham ia least profitable ? 
And whether any oAer remedy but thia iaflo^ in to^ curing one triuuimt .disorder fy brv^ng om manp 
ttiiei are datufnasiaad mil grow iaveisratsf 

“ WHUTMUt IT IS MOT AM IMTALLIBU MAXIM, THAT ONI MAM’s LABOVM. GBUATIS XMFtOTMEMT 
rORAMOTHUf (p>18.) 

For a tofthcr deiwmatratiixi of Ae same principle, see Mr Ifi&'a CoMuMree De/inded, p. 80. 

t For a fkrther eery able discussion of the opinion gf Montesquieu, see Ae 7A diqiter of the 
GMnneiitoife wr fEsprU dm Los* of M. Oeatutt-Tiacy, and Tom. IV. ^ S8S, of the Ekmens d'Ideolsgio 
of the same aa Aor. 
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cnasump' suiiM the ppoduce'iif the labour of <iiktrtt not of their 
rion of ■ own; and this circumstance piw^ts them from be- 
Wes lfli. ^ much intereatsd in its profitable expenditure, 
and so much alive to the injurious consrauences of ex¬ 
travagant and wasteM expenditure as tlieir subjetftBi 
Rut economy on the part of government, thogMt> 
more difficult to be obtained, is of infinitely greater 
importance than economy on the part of any indivi¬ 
dual. Should a private gentleman think of acting 
on the principle that profusion is a virtue, and that 
industry may be mcouraged by inereuing unp^ 
Stable consumption, he wdl most certainly be ruin¬ 
ed ; his ruin, however, will only be direcllif in¬ 
jurious to the inditriduals in his own employ¬ 
ment, and will hove but a ve^ slight indirect «- 
tbet on otliers. But similar conduct on the part 
of government would most probably be productive 
either of revolution, or of national poverty and de¬ 
gradation. If, the», it is most desirable that indi¬ 
viduals should have a correct knowledge of their real 
interest in the consumption of commodities; how 
much more so must it be that government should 
possess that knowledge? Economy and frugality 
arc virtues in a private station; but in a public sta¬ 
tion their influence up<m national happiness is so 
vast, that they are n'ot only the fir at. of virtues, but 
the most pressing of duties. 

Opinion of « Si les depenses publiques," M. Say observes, 

M. Say. H iffectent la somme des richesses pefcislment de la 
m6me maniere qua les depenses priv6es, les mf:mes 
principes d’economie doivent presider aux unes et 
aux autres. Rn'y a ^ jdus aeux sortet d'economu, 
quH n'q a deux tortea deprobiti, deux aortea de moreie. 
>Si un gouvemement comme un particulier font des 
consommations desqudles il doive resulter une pro- 
iluction de valeur superieure a la valeur consomm^>, 
ils exerrent une industrie productive^ si la valeur 
consomme n'a laiss^ aueun produit, e’est me valeur 
perdue pour Tune comme pour I'antre, mais qui en 
se dissipant, a fort bien pu rendre le service qu’em 
en attendait. Les munioons de guerre et de bouche, 
le terns et les travaux de fonctionnaires civils et mf- 
litaires qui ont servi a la defense de I'etat, n’existent 
plus, quoique ayant ktb parfaitement bien employes, 
il en est des ces choses comme de denr6es et des ser¬ 
vices qu'une finnille a consommfis pour son usage. 


. fitIWNOfe Y. 

Cet emploi n'a pewntfie auctui avantagC' autoe que 
la sirtisnu!tion d'un besoin; si .le besoin n’existoit 
pas, la consornmation, la depense, n'ont plus fit£, 
qn*un mal sans compensation. lien estdeaneme des 
consommations de i'etatcmisommeir pour consem- 
mer, depenser par systeme, r^clamer une service pour 
I’avantage de lui aconrder one aalaire, anneantir une 
chose pour avoir occauop de la payer est une extrava¬ 
gance de la part d'un gouvernment comme de la 
part d’un particulier, dSns un petit etat comme dans 
un grand, dans une republique comme dans on mo¬ 
narchic. Un gouvernement <dissipateur eat mkne 
bien plus couj^le qu'un particulier: celui d con- 
some les proiduits qui lui appartienment, tandis 
qu'un gouvemement n'est pas proprietdre: il n'est 
qu'adrainistrateur de la fortune publique." ('i'ome 
II. p. S68.) 

We have now shown how labour may be rmdered *' 
most productive of wealtlwhow that wealth is distri¬ 
buted among the various classes of the sodeW—and 
how it may be most advantageously consumed. We 
have shown the close and indissoluble connection sub¬ 
sisting between private and public opulence, and that 
whatever has any tendency to increase the former, 
must, to the same extent, increase the latter;—and 
we have shown that sbuubity of property, fjiee- 

nOM OF INDDSTRY, MOSERATIOM IN THE I'UB- 
Jbio EXPENDITURE, urc the only, as thdf^aretiie certain, 
means by which tlie various powers and resources of 
human talent and ingenuity can be called into action, 
aald society made continuall}' to advance in the ca¬ 
reer pf wealth and civilisation. Every increase of 
security or of freedom is a benefit, as every diminu¬ 
tion, whether of the one or the other, is an evil, it 
is by the spontaneous and uhconstraiiiied efforts of in¬ 
dividuals to improve their condition and to rise in the 
world, and by these efforts only, that nations become 
rich and powerful. ^Tlie labour and the savings of 
individuals are at once the source and the measure 
of national opulence and public prosperity. They 
may be compared to the drops of dew which invigo¬ 
rate and mature all vegetable nature. None of them 
has singly any perceptible influence; but we owe the 
foliage of summer and the fruits of autumn to their 
combined action. (s. s.) 
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iTAMi fKraii Bf MKeHri.Mrijr writen on.ged- 
bHf flitt, m bdleve, by Oe Ba(T 0 % to the 
('haraetens. numerOtali iibtt^<fesKorad orm tho Pactie Ocmb, 
tio Dwtioc- or, as it ««8 usvaJly called, the Grtet South Sea. It 
is the name sHtihh is noHr applied by most modern 
geoeraphers to <%• ti^tk ^eat division of the earth's 
butnce; a divimn whim will probaUy appear, on 
examinatiM, less arbitrary than some others < for 
whether we consider it in a political, physical, or 
moral point of view, the sepamtion ftom America on 
the one hand, and from Australasia and the Asiatic 
Islands on the other, is narked by strong and dis* 
tjnct features. A eonsiderablo portion of the two 
* loot, for instance, liavet am ago, been invaded and 
taken possession of by foimgaen, and many of them 
mere reoehtty been eoloniaed by Europeans. No 
colonteb'have yet been planted in Polynesia, with the 
exception of that on one of the Ladrone Islands bjf 
Spain i numbers of its islands have never yet been 
visited; and the rest only occasionally by passing nai> 
vigators, or a few of the most inviting by some mis¬ 
sionaries, with the sole object of the conversion of the 
natives.to Cliristianity. The inhabitants have no pdi* 
tical connection with any of the other divisions ^of 
the earth, and littie or none exists between any t#A 
of its groups or separate islands, each being govelv* 
ed by its own* chien, and confining its friendmipa-or 
hostutcies to Home neighbouring group or island. 
Physically Physically cpniadered, the Une of separation is at- 
roiuidercd. most as distittct as their political seclusion. If n line 
be drawn in a south-easterly direction, along the 
eastern extremity of the Philippine Islands, Min¬ 
danao, Papua or New <Guinea, New Ireland, add So¬ 
lomon’s Archipelago, and from thence continued 
southerly along the eastern shores of the New He¬ 
brides and New Zealand, diis line will mark with suf¬ 
ficient precision the separation of the Asiatic Islands 
(mostly te the northward of the equator) and Aus¬ 
tralasia (to me southward of the equator) from Poly¬ 
nesia. Besides, the geological structure of the is¬ 
lands whidi constitute the Isst mentioned divisions 
are, generally speaking, essentially deferent; consist¬ 
ing chiefly ot' lofty mountains, of primary or second¬ 
ary formation, partaking of the same structure as 
those on the continent of Asia, which some of 
them, indeed, may probably hlV^ oade been eon- 
nectod, their rug^M sides presenting, as it were, a 
broken barrier to the Great Pacific; whereas Pdy- 
nesiaexhibiteftMnes of low, flat islands, scaremy 
rising above the level of (be sea, which, wbh the tk- 
ceptioif of a Akv ef the larMr groups of volcanic for¬ 
mation, are the labous* of mmute sea-animals, and 
are usually distinguished by tfatpname of Coral Is¬ 
lands or i^efs.' ^ » 

Morally * moral point of vlew^ the distiuetive character 

wwidned. of the Folyndstans is aoMc^gly marked ai4he phy- 
steal structure of the islo&ds whieh they Inhabit. In 
the Eattern Archipelago, or die Asiaiic Mends, md 
, in Austraiuie, two distinct races of men have berni 


traced, the Mack and the Aronm. In the Areb^hriago, Poiyncata. 
and more particularly in the Fhi^pine Iriaeds, e^ v 
few individual families of the Negro race were dis^ 
vered by the early European visitors; in New Gui¬ 
nea and the Papuan Islands, tilt«whole population 
appears to consitt of this race. They difi^-u some 
respects from the negroes of die weMegp^ coast of 
Africa; resembling rather those which are fotmd en 
the eastern coast, pardenlarly in the hair, wbicb is 
•tropi^y twisted into small tufts, and very diflbient 
from that of the negro of Gomea. 

Nooe of these negroes liave been discovered ooNnUvMof 
any of the islands of Polynesia,^ all the inhriritants*’*^>“*“‘- 
being of the brown race, ^d evideady dmived from 
the same common Stock to whieh the Tartars, the 
ChincUe, the Japanese, and die Maiim, oww their 
origin. In this i^inion Sir William Jofitm, Or Bu¬ 
chanan, Dr Hunter, Mr Marsdeo, and Sir Stamford 
Raffles, unanimously couenr. This race, modified, 
of course, by the circumstances of climate, occupa¬ 
tions, and habits, may thus be described i Their per¬ 
sons short, squat, and robust; their lower Umbslarge 
and heavy; their arms fleshy; hands and feet small; 
face somewhat of a lozenge shape, the forehead and 
ehin rather sharpened, but broad- across the Cbeek- 
bpnee, which are high, and the cheeks hollow; the 
eyes black, small, narrow, and placed obliquely in 
the head, the external angle being the highest; nose 
broad, but not flat, and nostrils open aud circu¬ 
lar ; mouth rather wide; hair hanh, lank, and quite 
black. 

Dispersed as the Polynesiaus are, and rarely and Language, 
purely accideDtal as any communication between dis¬ 
tant islands must be, it is perfectly certain that the 
f^erent dialects spoken, from the shores of India 
Md Aftica to those of America,' are the derivatives 
of one common language, which, according to Mars- 
den, stilt fixtUs the primitive portion of the Malay 
language, mbced, as it noft is, with Sanscrit and Ara¬ 
bic. *' 'The Malayan,'' says this teamed and imu- 
rate writer, “ is a branch or dialect of the widdy ex¬ 
tended language prevailing (hvoughout the islands of 
the archipelago to which it p(tvc8 name, and those of 
the South Sea, comprehendmg between Madagascar 
on the one side, and Easter Island on the otbw,' 
both inclusive, the space of full two hundred degrees 
of longitude. This consideration alone is suffloient 
to'give it clwm to the bighef| degree of antiquity, 
and to origioalltjr» as far as 'thtit term can be ap¬ 
plied.’* 

^ Not less remarkable ia the general aceerdtace of Rdigioa. 
the PoWnesions in manners, superMitiotu, and reli¬ 
gious cisMervances. The convi^on of the Malays 
of thk Mrehipelago to Mahometanism has obliterate 
nearly fl^ir ancient fiuth, but enough still remains 
on some of the Asiatic Islands, eai still more on tbo 
Asiatic Continent, to trace the source from whence 
the Poiynesiuis have derived their notions and prac¬ 
tices On matters of thu kind. 
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Thete preHmlaary obtervations on the ^yaical 
rorm, featttrei, language, and reiigion of the Polyne* 
aians, are made with a view to anert Uieir common 
origin, and may be taken aa a genertd description of 
the natives of the various groups of islands which are. 
scattered'ove( the Surface of the vast Pacific Ocean. 
These groups are exceedingly different in iheiV ex¬ 
tent, both as to muaber and size as well as iii their 
composition. Sometimes tingle islands are met with, 
surrounded by rocky reefs. These islands and reefs 
are dispersed, at already observed, over the whole of 
the Pacific Ocean, but chiefly between the thirtieth 
degree of imrthem and the thirtieth degree of south¬ 
ern latitude. The foliowino classification will proba¬ 
bly be found to embrace the greater part of those 
islands which are comprehended under the geogra¬ 
phical division, Polynesia: 


In Ihe Northern Hentisphert, 

1 . The Marian or I.adrone Islands, 
lion of tlie 3. The Carolinas, including the Pellew Islands, 
lilandt. S. The Sandwich Islands. 

4 . The numerous reefs and coral islands scattered 
over the I^cific in both hemispheres. 

* In the Southern Ilemitphere. 

1 . The Friendly Islands, including the group of 
the Tonga Islands. 

5. The Navigators* Islands. 

5. The Society Islands. 

4. The Georgian Islands, including Otaheite, and 
the great range extending as far as Pitcairn's Island. 

5- The Marquesas. ' 

6. Easter Island. 


In thk Nobthern Hemisphere. 

I'httLs- The Ladrone Islands were first discovered by 

dtonew* Magelhaens on tlie 6th March IdSl.' Tbispame, by 
which they are generally known, was given to them 
by the Spaniards on account of the thievish disposi¬ 
tion of the natives. Thw also called them Isios do 
ioa Velos Latinos, in refinence to the sails of their 
canoes. By some they were called los Jordinas (the 
Gardens), and by othert Dosprazercs (the Delightful 
Islands); and, when missiouRries were first sent thither 
in 1668, under the patronage of Mary-Anne of Aus¬ 
tria, queen of Philip, they took the name of las Ma- 
rionet, in honour of that lady. They consist of four 
larger and several smaller islands. The former are 
called Saypan, Tinian, Zarpan or Roaa, and Agui- 
gw, or rather Guahan. Soypan haa' a lofty peak, 
evidently volcanic, but die rest are of moderate 
height, and mro surrounded by rocks of coral forma¬ 
tion. They lie between latitude 13° and 15^° N.; 
vuwd by longitude about 144° & On approaching these is- 
Msgsthieiii. lands, Magelhaens perceived that they were inhabited, 
and the natives presently came off to the ships zrith 
cocoa-nuts, yams, aud rice. They were stout well- 
made people, of a pale yellow complexion, long black 
hair, and their teeth dyed red or black i an apron of 

* bark of u tree was their only covering: a lance 
lied with a fish bone tlieir only weapon. Their 
ta had latteen (shoulder of mutton) sails, with 
outriggers to prevent theilr oversetting, and they 
anlleawith great swiftneai. The captain-general was 


so delisted with.^«, appearance 4f the country, dun. rdyasUs. 
he intended, to refresh bis crew among them; 
such nubibers of the inhabitants flocked on board his 
ships, and were eo 'addict^ to tbievii^, that, being 
under the necessity-of driving thorn away by force, 
hostilities ensued, knd several ii€ the natives were 
kUled,. Magelhaens bad one of hit boMemlen, which 
so exasperated him, that he iaaded witbiMnety of bia 
people, set fire to their houses, mbisk were of wood, 
and carried off all the provisions he'could find. 

The expedition of Irfiyosa, comtanndod, after bis By Loyon. 
death, by Sebastian del Case, and M his decease by 
Alonzo de Salazar, touched at theXndrone lslaa,dB 
in 1526, and being received in the most friendly 
manner, procured water and provuiens in plenty for 
the sickly squadron. To the great surprise of the 
Spaniards, a countryman of theirs, named Gonzalo 
de Vigo, came to them from one of the islands, hav¬ 
ing deserted from one of the idiips of Magelhaens; 
two others, he said, had deserted at the same tine,. 
but were put to death by the natives. They found 
no quadrupeds on the island, but plenty of excellent 
fruits, fishY nud rice. The only birds were turtle¬ 
doves, of which the islanders appeared to be so fond, 
that they kept them in enges, and taught them to 
speak. 

In 1565, the Ladrone Islands were again visited By Lopez dc 
by Lopez de Legaspe. While the ships were yet i-tgMpe. 
two leagues from the shore, the natives camp off in 
their canoes, but .kept at a distance from the ships. 

Hie general put knives and other articles on a plank, 
add floated it off, and the natives showed fruits, pat¬ 
ting their bellies, and pointing to the'shore, to in¬ 
duce the Spaniards to land. This they did the fol¬ 
lowing day un the island of Guahan, ^nd exchanged 
bits of iron for provisions; but notwithstanding, the 
regulations made by Legaspe in order to prevent 
quarrels, skirmishes took place, and one of the sea¬ 
men, who had strolled into the woods, being found 
murdered, the Spaniards landed in force, set fire to 
their houses and canoes, wounded seveMi of the na¬ 
tives, and bung up on the spot three wounded pri¬ 
soners. 

No kind of animal was found on the island, nor 
would the natives taste any other animai'food except 
fish. '* But that which caused most admiration.” 
says Friar Gaspar, '* was, that they would drink salt 
water, and were such expert swimmers, and passed 
so much of their time in the water, tlial^ as among 
other animals, some are amphibious, in like manner 
it seemed os thaw people were in their nature am¬ 
phibious." 

In 1588, our countryman Can^iah or Caveaduhviiitcdby 
came in sight of the Ladrones, and tailed along theCzwidkh. 
coast of Gudian, from which a number of canoes 
came off with fruits and vegetablei^ wbidi were ex¬ 
changed fev piecea of iron; but Urn natives became 
BO troublesome, that, in order to. get rid of them, 

Cavendish ordered muskeM. to be fired at them. 

In 1600, Olivier Van Noort -g(|do the Ladrone Is-^OUvitr 
lands, and stopped near Guahait for two days, from Hpon- 
which island above SOO.caaoea came off to theshipe 
with fish, fruits, and rise, td exchai^ for iron; aM 
fowls are also mentioifed. for the first time, in this 
voyage. In the same year, the Sants Margarita, a ^ 
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t'oluieiiu. since leaving England. “ I am, indeed, oF opinion,” 
^ says the Commodore, " that this is one of the most 
unhealthy spot's in the world, at least during the sea¬ 
son in which we were here j" yet it was in the same 
month when visited by the Centurion, 
iiy Ko The latest account of these islands is that of 

Lieutenant Kotzebue, who visited (iualian in 1817- 
No canoes nor proas, nor happy islanders, greeted his 
approach; the whole race of natives had long been 
extirpated. “ We looked,*’ he swrs, “ in vain for a 
canoe or a man on the shore; anu it almost seemed 
as if we were off an uninhabited island. The sight 
of this lovely country deeply afl'ceted me. Formerly 
these fertile valleys were the abode of a nation, who 
passed their days in tranquil happiness; now only 
the beautiful palm groves remained to overshadow 
their graves; a death-like silence everywhere pre¬ 
vailed.” Soon, however, a person appeared from 
the Spanish governor, and piloted the ship into the 
harbour; and after this, Kotzebue proceeded to the 
town of Agana, situated on a beautiful plain, some 
hundred paces from the shore, in the midst of fine 
palm graves; some of the houses arc built of coral 
rock, others of bamboo. It has a church and a con¬ 
vent, and two fortresses, one to protect the town 
from the ^awards, the other to keep the Indians in 
awe. The town contains about ‘200 housc-c', and 
1500 inhabitants, who derive their origin from IVIcxi- 
co and the Philippines. The population of the is¬ 
land is about 5000 souls. “ There is but one man 
and his wife,” says Kotzebue, on the whole island 
of the original stock; with the death of these two 
people, the race of the old Ladrones will be totally 
extinguished.”—“ The present race,” says Chamisso, 
“ no longer know the sea ; are no mariners, no 
swimmers; they have ceased to build boats. They 
now scarcely hollow out, without skill, the trunks of 
trees to fish within the breakers.” All the other 
islands to the north of Guahan arc entirely unin¬ 
habited, and overrun with wild cattle, hogs, and 
goats, which afford a supply tb the American vessels 
trading to the Sandwich Islands and the north-west 
coast of America. Indeed, it is said that some of 
these people have been allowed to settle themselves 
in Agrigan, on condition of acknowledging their 
allegiance to Spain, and that they are peopling the 
island by kidnapping the natives of the Sandwich 
Islands. 

‘2. 1'he CaroUnm, or Caroline Islands. In 1686, 
a Spanish ship, being near the meridian of the Lad- 
rones, fell in with an island, which her Commander, 
Don Francisco Lazeano, named La^TaroIinu, in ho. 
nour of the King of Spain, ('arlos II. This island 
has given the name to a very extensive chain spread¬ 
ing over a space of not less than six degrees of lati¬ 
tude, and twenty-five degrees ofjongitude, the west¬ 
ern extremity being the group of the Palaos or Pel- 
lew Islands, in latitude 7“ N., longitude 135° E., 
and the easternmost island (that of Hogolcn) in lati¬ 
tude 9° N., longitude 15.5° E. 'fhe whole group, as 
far as is known (which, however, is very imper¬ 
fectly), consists of at least 150 separate islands, and 
may be nearly twice as many, besides various coral 
rei^s, with islets upon them. Yet, numerous as they 


arc, being somewhat out of the direct and usual Pdyn«i»- 
route of the Spaniards in their voyages from South' 
America to the Philippines, they bad the good for¬ 
tune to escape any intimate connection with them-— 
a connection which has proved equally baneful to 
others, whether established by the cross or the 
sword ; by their professions of friendship or avowals 
of hostility. Gobien, the historian of the desolating 
progress of the Spaniards in the Ladrones, says, that 
Quiroga, the governor, made search for the island 
Carolina, " wishing to extend the faith to its in¬ 
fidel inhabitants, and, for that purpose, sent ;omc 
soldiers, and with them tlie ebanionis (or chief), Dtin 
Alonzo Soon; but, afrer a fruitless search, and muc!> 
pains, they returned without finding the object of 
their research.” 

Some of these islands, however, and especially 
those towards the western extremity of the group, 
had been seen by various navigators long before that 
of Carolina was noticed and named by Lazeano. 

The Portuguese, Da llocha, fell in with islands in 9'’ 
or 10* N. latitude, in 1526, which he named Sequel- 
ra, after his pilot; and, in 1628, Saavedra, a Spa¬ 
niard, in his passage to the Philippines, discovered 
islands in latitude 11°, which he named Los Reyes. 

In 1579, our countryman Drake saw some islands, 
to which he gave the name of the Islands of Thieves, 
which, from his description, have been supposed to 
be the Pellcw Islands. In 1595, one of the islands 
in about 6° N. was seen by Mendana; but two 
proas full of people, driven by the violence of the 
wind from a group of islands in the east, as far as 
Samal, rodsed the attention of the College of Jesuits 
at Manilla, who made several unsuccessful attempts 
to establish missions on those islands, which the 
wrecked natives described to consist of thirty-two in 
number. In 1710, the two fathers, Duberron and 
Cortel, embarked in the San Trinidad, with a crew 
of 86 men, to establish themselves on the Pellew 
Islands. They landed on Sonsorol, with the quar¬ 
ter-master and ensign of the troops, in ail sixteen 
persons; but the ship being driven ofi' by the cur¬ 
rent, made for another of the islands, called Pan- 
loquc, at the supposed distance of fifty leagues from 
the SonsoroIIcs. On approaching the island, several 
boats came oiT, and some of the Palaos people swam 
from them to the ship, and coming on board, at¬ 
tempted to steal whatever they could lay their hands 
on. In consequence of this, they were ordered away; 
and having reached their boats, began to shoot ar¬ 
rows at the ship, which were answered by a dis¬ 
charge of musquctrjr. The ship now returned to the 
SonsoroIIcs, to inquire after the two missionaries and 
the boat; but the strong winds and currents would 
not suifer them to anchor, nor could they see or hear 
any thing of their companions, though they stood in 
towards the shore within cannon-shot. A storm com¬ 
ing on, left them no alternative but '* to return to 
Manilla, with the sorrowful news of what had hap¬ 
pened.” What became of the missionaries was never 
ascertained. The following year, however, P. Serano 
departed from Manilla, in a ship fitted out for the 
purpose, in search of the two fathers and their com¬ 
panions ; but she foundered three days after she dc- 
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■‘^ijnuaiu parte^ftom Manilla, and everj penon on board pe- 
* V '^'rished, except one Spaniard and two Indians, who 
brought back the nrelandioly intelligence. 

In the LeUret E^fiantet et Curteuvs is a letter 
and chart from P. Juan Antonio Cantova, a mission* 
ary at Guahan, addressed to the King of Spain's con* 
fessor in 1722, in which » given a more particular 
account of the Carolines than any which had before, 
or has since, been published. It states, that, in the pre¬ 
ceding year, a bark, with eleven men, seven women, 
andjix children, arrived on the east side of Guahan; 
antTthat, two days after, another canoe, with four 
n/en, one woman, and child, came to the opposite 

/ side of the island. The two parties, on being brought 
together,.recogni8ed each other with great joy. It 
appeared they had been dispersed by a gale of wind, 
and driven about for twenty days, witliout knowing 
where they were. Cantova thus describes them: 
They wore a garment open at the sides, but covering 
the shoulders and breast, and extending down to the 
knees. The women had a piece of cloth round the 
waist, falling, like a petticoat, to the middle of the 
leg. Their hair was curly, the nose large, the eyes 
large and penetrating, and the beards of the men 
moderately thick. Some had the pure colour of the 
Indians; others apparently of a mixed breed, be¬ 
tween Spaniards and Indians; and others between a 
Negro and an Indian. Cantova succeeded in learn¬ 
ing their language, and obtained from them the fol¬ 
lowing particulars respecting their islands. 

The Carolinas are divided into five provinces. Be¬ 
ginning at the east, the first is named Cittuc; the 
principal island, Hogolen, much larger than Gua¬ 
han ; its inhabitants negroes, mulattoes, and whites. 
There arc eighteen principal islands in this province, 
besides a multitude of smaller ones. The second 
province consists of twenty-six islands, of which 
Ulc6 and Lamurrec are the principal ones. The 
third province consists of a group of islands, of which 
Feis is the principal, and is very populous and fer¬ 
tile; but the chief of the group resides at Mogmog, 
and all the proas which approach this island lower 
their sails in token of respect to this ohief. Of the 
fourth province, Yap is the principal island, about 
ISO miles in circuit, very populous,.and fruitful. The 
fifth province is the most westerly, and is named 
Panleu (the Palaos, or Pellew Islands), of which 
there are seven principal islands. It is remarkable 
that the inhabitants of these islands so far differ from 
the Carolinians in general, and from the account gi¬ 
ven of them in the romance ofMr Keates, drawn up by 
that ingenious gentleman from the documents furnish¬ 
ed by Captain Wilson, that they are represented as a 
most barbarous race; both men and women going 
entirely naked, and feeing on human flesh. We are 
told by the naturalist of Kotxebue’s expedition,'that 
a Spaniard, who had lived nine montlis on the Pellew 
Islands, and whom they met with at Cavite, gave 
him a horrible account of the natives i that they 
were wholly without shame; that husbands lend 
their wives for a mere trifle; that the women are 
without modesty; and tiiat they certainly eat human 
flesh; -a great part of which was confirmed by a na¬ 
tive of'the Carolinas, who had been at the Pellew 
Islands. 


Cantova farther learned from the islanders, that to FrijsMtU 
ti>e eastward werea^reat nuutijer of other iriands,' 
the inhabitanta of whmfi pay adoration to the shark; 
that most of them are n^roes, and of savage dispo- 
•itions. It is supposed that Cantova returned with 
these islanders in the year 1722, |hough no account 
of any such voyage is on record; but, in 1731,.he 
embarked for the islands of the third province, in 
company with another father, of the name of Wititer, 
ftom which the former never returned. The latter, 
however, returned to procure certain articles of 
which they stood in need, was driven to tho Philip¬ 
pines, re-embarked in 1732, and was wrecked. Walter 
again embarked in May 1733, with fi}rty-faur persons! 

On the ninth day, they approached the island, and 
fired cannon to inform Cantova of their arrival but 
no boat appeared. Standing within a musket-shot 
of the shore, they observed that tiicir former habita¬ 
tion had disappeared, as well as the cross wliich hod 
been erected near the sea shore. Four small canoes 
at length approached the vessel, bringing cocoa-nuts. 

On inquiring after Cantova and his companions, the 
i-siauders were evidently embarrassed, and said they 
were gone to Yap. Being fearful, by their manner, 
that the good father had fallen by the hands of the 
barbarians, and willing to bo satisfied on this head, 
they seized one of the islanders, upon which the 
rest swum ashore. After the strongest assurances 
that no harm should be done to him, provided he 
would tell the truth, he confessed that shortly after 
the departure of Waiter, the natives put the Father 
Cantova to death and all his companions, fourteen in 
number. Cantova, it seemed, from this man's ac¬ 
count, went, with his interpreter and two soldiers, to 
the Island Mogmog, to baptize, while the rest remain* 
cd at Falalep. He had scarcely set hia foot on shore 
when he was surrounded and pierced through and 
through with lances, the natives crying out that he 
was come to take away the old law, and give them 
a new one. They gave bis body a decent burial, 
but the bodies of bis companions were put into 
a caooe, which was then turned adrift upon the 
ocean. The same people then went over to the is¬ 
land of Falalep, and put to death the remainder of 
the companions of Cantova. 

Since that time, little or no information has been 
procured respecting the Carolinas, with the excep¬ 
tion of that which is contained in the narrative of 
Mr Keates, from the materials of Captain Wilson, 
who, when commander of the Antelope packet, in 
the service of the East India Company, was wrecked 
on Oreolong, one of the Pellew Islands. Whatever 
their general character may be, the crew of the An¬ 
telope foond them a friendly, hospitable, and humane 
people. They were stout, well-made, rather above 
the middle size, and their colour approaching to a 
deep brown; their hair lung, some wearing it loose, 
and others turned up. 'Ttie men were entirely 
naked; the women contented tiiemselvea with two 
little aprons or fringeSi made of the fibres of the co¬ 
coa-nut husk, about ten inches deep and seven wide, 
one of which was worn before, and the other behind. 

Both sexes were tattoed ; the men had one ear per- 
fdrated, the women both, and they wore beads, tor¬ 
toise-shell, or leaves, as suited their fancy ; the car- 



284 

I'lllvl., 


I I. I'm 
.Vi' Hills, 
Hill i'll' 

M mill t ■ 1 

ll'l > illVl 


Mil' 

U(.<llls. 


POLYNESIA. 


*• tilagc of the nose was also hored, anti a little sprig 
blossom of some plant was generally stuck in the 
hole; their teeth wi re tlyt'd black by a paste pre¬ 
pared of certain hcrb«, which, it is pretended, caused 
.severe sickness fur live days, the time required to 
complete the oper^^tion. 

I- Fish and cocoa-nuts are tlie chief articles of fond, 
blit the islands afford an abundant supply of yams, 
plantains, oranges, lemons, bread-fruit, carainbola, 
and the areca nut; the siigur-canc grew wild. No 
(piadrupcd, except rats, was found on the islands; 
of birds, tlie pigeon was the most abundant, and the 
domestic fowl ran wild in the woods. The natives 
were wholly unacquainted with the use of salt. Their 
usual beverage was the milk of the cocoa-nut. Their 
housjjs were of lianihou and plank, raiseil upon slone.s 
from the ground. The husk of the cocoa-nut sup¬ 
plied them with nuts and cordage, and the tortoisc- 
.sheil with hooks to catch fish. Their knives were 
made of iiiotlier-of-pcnrl, shells, or split bamboo; 
the cocoii-iiut served them for cups, the plantain- 
leaf for plates, and the librcs of this plant for mats to 
sleep on. Their weapons were spears of wood, darts, 
and slings. Their boats were canoes, mailo of the 
trunks of large trees, and some of them sufficiently 
capueious to liold from twenty to thirty persons. In 
tlie day time theysccmetl to live as much in the wa¬ 
ter as on shore, and both sexes were admirable 
swimmers. The women mixed freely with the other 
..ex, and their conduct was not .strictly inquired into 
liy their hiiNbaiids. 'I'liey seemed to have little 
sense of any religious dutie.s, except in the cerenio- 
nir.s attending the burial of the dead, wliicli takes 
place in .spots set aside for that purpose, and witli 
great solemnity; but they have some faint notion 
that tlie .void survives the body. 'I’heir graves very 
inueh resembled (hose in a country eliurch-yard of 
Kngland, some having earth heaped up in the same 
inunner, and others covered with flat tombstones, 
.ind protected by fence.s of wicker work. 

'J’lie larger of the Fellow Islands arc of a moderate 
height, rising into beautiful hills, well clothed with 
forest trcc.<. 'I'lie natural history still remains un¬ 
known, but being about the same parallel, and of the 
.same formation with the iiumerous group visited by 
KoUiliue, tlic plants and aiiiuiaks arc in all probabi¬ 
lity much the Mime. 'J'hc smaller i.slands are the 
productions of the coral-making animals, with which 
the larger arc also surrounded to a great distance 
from their shore.s. 

The Saiubmh /i/ion/f.—This fine group of 
islands in the Northern Faeific had the good fortune 
to escape the visits of the old navigators, and the dis¬ 
covery of them was reserved for Captain Qook, who 
first touched at them in the year 1778, and lost his 
valuable life there in 1779. Fleuricu, in his in¬ 
troduction to Mareband’s fei/agc, is disposed to dis¬ 
pute this claim, and to assign the first discovery of 
tiicse islands to Mcndana, fur no other reason but 
that it appears he passed at no great distance from 
Owyhee (but without seeing it), on liis return voy¬ 
age in 1568; and because he finds an island nam¬ 
ed Mesa, laid down on the nineteenth parallel of la¬ 
titude, on the obscure uud unautlienticatcd cliart of 
(ialion dc Maniile. It is almost unnecessary to add, 


that the name Iiy which they are now known was Polvnt«i«. 
given to them I>y (laptain Cook, in honour of the 
Earl of Sandwich, under whose.naval administration 
geography was enriched with many important dis¬ 
coveries. 

Caphiin King makes the group to consist of eleven Kiuntanit 
i»lnnds, the principal of which arc Owyhee, said to foiiulatiun. 
contain about 150,000 inhabitants,—-its extent about 
0000 square miles; Mowhee, 6.'i,000,—extent 000 
sijuare miles ; Woalioo,(»0,000,—extent 1800 square 
miles; Atooi, O-i.OOO,—extent lOOO square miles; 
and Morotoi, .‘!G,0O0,—extent 300 square nli{'>s. 

The rest are smaller, and make up a population fdlr 
tlie whole group of about 400,000 souls. They are, 
situated between latitude 18° S'l' N. (the south point 
of Owyhee), and 22« 2' N. (the latitude’of Ore- 
houc), and between the longitude 199^ 36' (the 
small island of 'f'ahoura), and 20.5" 0' (the eastern 
extremity of Owyhee). 

The island of Owyhee is described as rising ina* 
jc.stically in grand unbroken lines from the ocean, 
and forming three several mountain peaks, on two of 
which snow Ilf'S the greater part of the year. They 
are as under; 

llfiglit. 

Mouna Uoa (the Orcat Mountain), 2482 toiscs. 

Mouna Kuah (Little Mountain), 2180 

Mouna Wororai, . . 1687 

These measurements, as given by Kotzebue, agree 
within a few toises with those of Marchand. The 
whole group is of volcatiie origin, and on tlic summit 
of Mouna Wororai is an immense crater. Thu last 
eruption from the .side of this mountain took place in 
1801. The chain of mountains runs from the N. W. 
point of Owyhee, over the islands Rlowee, Morotoi, 
and Woalioo. On Mowhee is a peak ns high nearly 
as that of Wororai, hut the latter is the only volca¬ 
no in a .state of activit}'. 

These islands, though volcanic, are surrounded by 
coral reefs, and the pl.ains next the sea, raised only 
a few feet above it, were once of the same descrip¬ 
tion, and covered with water, 'lliesc plains are ge¬ 
nerally naked and sun-burnt, but the valleys among 
the mountains are beautifully picturesque and fer¬ 
tile, and the sides of the hills arc cuvxTcd with mag¬ 
nificent forests. The most fertile and best cultivat¬ 
ed of the group is Woiihoo, on which is the safe and 
capacious liurbour of Ilana-rura, protected by a co¬ 
ral reef, througU a break of which the entrance to it 
lies. In one of the mountains a diamond mine was 
supposed to exist, but the products turned out to be 
only quartz crystals. In the Pearl River of this 
island oysters have been found, containing pearls, but 
none of much value. 

Among the indigenous plants mentioned by Clia- Nnturai 
misso, the naturalist of Kotzebue’s expedition, are J’n>dnva*’>s- 
the accacia, mctrosidcros, pandanus, santalum, aleu¬ 
rites, dracoena, amomium, curcuma, tacca. The fa- 
milie-s of rubiacese, coutortte, and urtiese, predomi¬ 
nate. From the latter, as well as from the paper 
mulberry (Broustonclia papt/rifera), are made their 
cordage and cloths. The accacia tree used for their 
boats and canvas grows only in the mountains, which 
is the case also with the sandal-wood, the principal 
article of export from the islands. 
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Polynesia. The plants mostly in use for domestic purposes 
arc the banana-tree, the coco-uut tree, the bread- 
I'nliiTation. sugar-cane, yam, batatos, and the taro root 
(_Arum esculculuni), of indigenous growth; besides 
which have been introduced the tobacco plant, the 
melon, and water-melon, rice, and the vine, the last 
of which will unquestionably thrive well on the sides 
of the volcanic mountains. 'J'hc cultivation of the 
taro-root has the greatest share of attention bestow¬ 
ed on it; and, in fact, it constitutes a considerable 
portion of the food of the people. Tiie fields or 
puHfll? in nhicli this root is planted arc inclosed with 
s»ncs in the form of regular squares, from 100 to 
/oo feet cacli side ; these squares arc connected by 
'^sluices to convey the water from one to the other, 
pretty much in the same manner that the Chinese 
manage their rice fields. “ I have seen,” says Kot¬ 
zebue, “ whole mountains covered with such liclds, 
tlirough which the water gradually flowed; eacli 
sluice formed a small ciscude, which ran through 
avenues of sugarrcane, or banana, into the next pond, 
and alfurdcd an extremely picturesque prospect." 

A convict from \evv Koiitii Wales has taught the 

'■■'jiirui.. people of these islands the art of distilling ardent 
.s|)irits from sugar-cane, and a plant called tlie Tee- 
root (the Druiwua lerminnHs). And, as every chief 
lias now his still, it is probable that the use of the 
pernicious knxa will give way to that of the almost 
equally pernicious use of spirituous liquors. 'J'his 
luva is the liquor or juice of a root of the pepper 
tribe (Ptjwr vivthyslicum), chewed and spit out in¬ 
to a large bowl, .md then diluted with water, and 
this exquisite beverage is prepared for the aoleusc of 
the king and the nobles, the women being prohibited 
from tasting it. The baneful cflects of this liquor 
have been noticed by most voyagers ; the bodies of 
those who swallow it arc, in process of time, covered 
with .a w hite scurf, their eyes become red and inflam¬ 
ed. their limbs emaciated, and their whole frame 
trembling and par.ilytie. 

When Captain Cook first discovered these islands, 
the only quaclruped.s upon them were hogs, dogs, 
and rats. Ihey have now horses (not many), as.«e.s, 
horned cattle, many of them riimii'g wild in the 
mountains, and gouts. Hogs are exceedingly abun¬ 
dant. “ They are so large,” says Kotzebue, “ that 
the whole crew could not eat one in two days;" and 
the flavour, from bciug fed on sugar-cane, is very 
superior to Fluropcan pork. Fowls, ducks, and 
geese, arc equally abundant. 

i’iogrr‘;siTc Sandwich Islands, though last discovered, 

t'lnliziitiun. have been more frequently visited by Europeans and 
Americans, and particularly by the latter, than any 
other group of islands in the whole range of Poly¬ 
nesia ; and Ihey have profited the most liy such in¬ 
tercourse, thougli not by any means to that extent 
which might Iiavc been wished. Indeed, wimt little 
progress they have made towards civilization is 
mainly to be attributed to the personal character of 
the present chief or king, whose name is Tamaa-mali; 
and that which he has clFcctcd is more for his in¬ 
dividual advantage than the good of his subjects. 
When Captain Vancouver vi.«ited these islands in 
17{)3, the king being desirous of having a vessel of 
European construction, this able navigator laid down 
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the keel oi' one, which was speedily finished. Ten FoIynci.ij 
or twelve years after this, when Mr Turnhull visited 
the islands, he had a naval force of twenty vessels 
or upwards, fioiii ‘.iS to 50 tuns, which traded among 
the islands, lie had built a Iiousc for himself, ai'tei 
the European manner, with windows of glass, and 
he imitated the English in hi.- dress. Ily means oi 
English and Americiin seamen and artificers, some 
of whom deserted from ships touching there, and 
others obtained regular permission to remain on the 
islands, most of the trades exercised in Kurojie have 
partially been introduced into the Sanilwieli I.slands. 

Most of those people h.-iviiig taken to themselves 
native wives, a new race of men is springing iqi, 
which, in tlic course of time, may probably be the 
means of hastening the civilization of these iskind.-.. 

It is much to be regretted, however, that liillicrto 
iio stops have been taken to bring up the new gene¬ 
ration in the priiieiples of morality and religion, or 
for iii'-triicting them in the common iiidimenl.s of 
education. Tamaa-niah is ready enough to imitate 
the Europeans in his dress and dwelling, in building 
foils fur the protection of hi.s i.->Iands, and in Iraining 
lii.s troops in the F.uropean mode of discipline, of 
whom Kul/ehuc saw' 400 drawn out, armed witli 
musquets. In these matters, he is willing enough to 
he instructed by the Europeans who have settled on 
the islands, who, generally spcakiiyr, are of a de- 
scrljition not likely to convince him of the utility ot 
intellectual acquitcments. In a visit to the IMorai, 
jioiriling to the large wooden statiic.s, he said to 
K<>tzel)U(j “ These are our gods, whom I worship 
Whether I do right or wrong, I do not know, but I 
follow niy faiili, which cannot he wicked, as it com- 
maiids me never to do wrong.” .Such sontiiiients do 
honour to (he sat ago; and the man who entertains 
tlioin Js capable ol'being in.strucled in befter things. 

lie is very teimcious in observing the cu.-lonis 
of the country, .iiul says, that, although llio-c of 
Europeans are better, he cannot depart from his 
own. Thus the women continue to be degraded 
and despi.scd ; and, nolwillistunding tlic fieqiient 
intercourse with strangers, and the iinprovcment.s 
which undoubtedly linvc been iiurudiiced, the sex 
do nut appear to have gained u single step in 
the estimation of the men, or lost any part of the 
grossness of behaviour since they were first visit¬ 
ed by C'aptuin Cook. That “ offensively conspi¬ 
cuous wantoimc.-.-,” which Vancouver deplores, 
and to wliicli he found no parallel in the whole of 
Polynesia, appears to. have .suffered no abatement. 

When Canqibell, the seaman, was on the i.sland of 
W'odhoo, the king's brother died, on which occasion, 
as part of the general mourning, a public prostitu¬ 
tion of tlie wiiiuen took place. 1'he captain of a 
ship, then in the litu^our, remonstrated with the 
king, who coolly oliservefl^ it was their custom, and 
he could not prevent it. The women, too, it seems, 
arc more addicted to drinking than the men. The 
governor of Woahuo invited Kotzebue and liis ofH- 
eers to witness a dance of the natives, at whieli he 
was not present, but sent an apology to say, that his 
lady was so drunk that he could not le.ave her. 'i'lie 
W'Oiueu arc also great smokers of tobacco, and con* 
tinuc it sometimes till (hey fall down senseless. 
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l'oi}iKSM- Thougli the wuineu arc so far degraded that they 
->w c'atinut eat in the sutne house with their lords and 
masters, and must not taste at all of certain articles, 
yet if the latter be sick, they must howl and make 
lamentations, tear their liair, lacerate their checks; 
and if lie should die (provided he he a .Ferric, Kree, 
or noble), the favourite wife must die with him. 
'I'lie victims, both men and women, who are to be 
-.acriticed at the death of 'ruinaa-niah arc well known, 
nor is it concealed even from tlienisflves, and they 
glory in the distinetion. “ 1 have myself,’’ says 
Kot/.ebue, “ seen one of the devoted victims in 
Wtiahyo, n man who w'as always cheerful and happy.” 
On the death of the king, these people will be led 
bound into the royal Moral (teniplo and imniing 
place), w'liere, after the prescribed ceremonies, they 
will sulfcr diMili at the hands of the priests. Cha- 
niissi), however, iv’s, that this inhuniiin practice is 
wcniing mil, anil tliat now culprits only, whose lives 
have been foi feiicl, arc •■ueriliced to the gods on jiar- 
tteular oi-iM'.iims. Hut though the custom of otfer- 
ing up hiitii.iii sacritit'cs is still retained, there are no 
grounds whatever for supposing, as the surgeon of 
('a}itnln t'ook’s sliip did, that they ever taste of h.u- 
man flesh. 

'I'u violate the s.tnetity of tlie Morui is one of iliu 
greatest ciimcs of 'which a man c.in be guilty, 
('anipbell iv.'i.s present at the execution of u man 
who had committed tin's olfcnee, in getting drunk 
and running out of the Morui during lahkio time. 
Ilt“ was tiikvn back to the .^Iolai, wlure liis eyes 
were |iiit out; in this slate be remained (wo days, 
when he was stiangled and his body exjiosed before 
till' im.ige of ritooali, or Iv.atoouh, the principal deity, 
ivbo. accei'ding to their belief, i.s the creator of the 
univirsc. and w’lio afterwards destroyed it by .an in. 
iiiidation tiftit covered the wliolo earth except Mmi- 
na Uoa; on the top of which one single pair h.'d the 
good fortune to save themselves, from whom the 
present race of men, that i-, the Sandwich Islanders, 
sprung. Ivaeh chief has his own ])eeiiliur deity and 
Ills own .Moral, and dri.sses up his wnoden god alter 
Ins own fashion. The common people have also 
their own ohjeets of worship in their houses—birds, 
beasts, fish, iXe. just like the/e//.i/;e.v of the Africans 
oil the eo.i'l ol (iiiiiie.i. 

That singular superstition hy which the king, the 
nobles, and the priests, under the name of Talil)i)o, 
have conlrived to render saered and inviolable w'ha(< 
ever they may w ish to appropriate to their own use, 
and which is in universal o))er!itiuti through the 
whole of Polynesia, i.s practised to a great extent in 
the Sandwich Islands. Hy means of it, a whole pco< 
pie is contented to be robbed of tbeir property, and 
to suller any privations that may be imposed on 
them witlioiu murmuring. WJjen their houses ore 
taltbooeti they dare not enier them ; when their tar- 
ro-rouls or their hogs arc tabbooed, they surrender 
them without a struggle ; but in return, it must be 
owned, they are not scrupulous in appropriating to 
themselves whatever is not laUmoed. 

Among the customs which they invcterately retain 
is that vt' laUooing the body, this operation being also 
universal among the islanders of the Pacific. The 
hands and arms of tlic women, in particular, are mark* 


ed with peculiar elegance of figure, and many of Polynesia, 
the women have tlic tip of the tongue tattooed. Con- 
trary, however, to the common practice of the is- 
landers, they do not paint their bodies, nor wear or. 
naments of any kind in the ears; but the women de¬ 
corate their hair, which is cut short, with wreaths of 
flowers, and wear necklaces, bracelets, and anklets of 
shells, coral, and otiicr substances. The common 
dress of the men is the maro, a piece of cloth about 
a foot wide, which, passing between the legs, is tied 
round the waist; that uf the women is a short petti¬ 
coat, reaching about half-way down the thigh.' 'The 
chiefs, on days of ceremony, and on particular oc¬ 
casions, wear cloaks made of the most beautiful fea^^ 
tilers, with an elegant shaped helmet to correspond, s 
They arc ambitious, however, to appear in the dress 
of Europeans, to enable tliem to do whicii, great 
(juaiitilies of old laced coats are carried out to the 
•Sandwich Island.^, as articles of commerce. 

To whatever degree of civilization the Sandwich ti,,. pfjM,,,, 
islanders may have attained, since the first disco* Kin). ;iii<l mi! 
very of Captain Cook, it is to be ascribed, as we said ■'^uuti <ir. 
before, to the personal character of Tamaa-niah; 
but wlietlier they will continue to proceed or to re¬ 
trograde, on the death of this extraordinary man, is 
a matter of great doubt, considering the character 
of Ills son and sucecs.sor. The old man, however, 
has caused liiui to be tabbooed, or made sacred, so 
tliat nobody iihallowcd, on pain of death, to sec hhii 
by day. 'J'his fieing done, be receives the appeila- 
tioii of Lco-ico, “ that is,” says Kotzebue, “ dog of 
all dogs; and such wo really found him.”—“ VVe 
entered,” he continues, '* a neat and small house, 
in whieh Lcu-leo, a tall, corpulent, and naked figure, 
was strctelicd out on his stomach, and just indolent¬ 
ly rai.sed his lie.ad to look at his guests; near him 
sat several naked soldiers armed with inuiskcts, who 
guardeil the monster. A handsome young native, 
with a tuft of red feathers, drove away the Hies from 
him—The dog ol’ all dogs at last ro.se very lazily, and 
gaped upon us with u stupid vacant countenance.” 

His age is .stated to be about twenty-two, but bis 
corpulency i.s snint!wliat enormous for one so young. 

This de.'-'cription does not certainly portend much in 
favour of the future happiness of the Siindwich 
Islands, for the vacant government of which there 
will probably start up many competitors. An Euro¬ 
pean of talent, if such there sliould happen to be 
on the spot, might fprobably succeed to the go¬ 
vernment and civilization of this good humoured, 
and by no means untractabic people. 

♦. Coral hlnnds and Rerjs .—The number and corat It. 
position of the multitude of low islands, sometimes Funds and 
found in groups, and sometimes solitary, aro 
no means yet ascertained ( but from the various 
tracts of ships, it is known that the whole of that 
part of Uic Pacific lying between the equator and 
the JO'’ of north latitude, and from the Pellew Is¬ 
lands, to 1800 longitude, being at least forty-five de¬ 
grees of longitude, is completely studded witli low co¬ 
ral islands and reefs in countless numbers, some of them 
inhabited, and others not; and in different stages, 
from the circular reef, with islets rising upon it like 
the beads of a necklace, with a lagoon in the centre, 
to tile complete consolidation into one firm island. 
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Polyncsift, About the tenth parallel, and proceeding easterly 
from the Carolinas, we have Button, Tindall, Watt’s, 
and Gilbert's Islands; and about the longitude 175*’ 
east, a whole group, cKtending to the southward of 
the equator, named on some charts ** Lord Mul- 
grave's Range,” on others “ Scarborough’s Range 
some «>f the individual islands oi' which arc Sinitii’s, 
Allen’s, Gillespie's, 'roulniin’s, Hopper's, Chatham’s, 
Calvert’s, Robertson’s, Arrow smith’s, Daniel's, Mar¬ 
shall’s, Pott’s, near to which arc Kingmill’s Group 
and Byron's Island, all of coral formation. 

^ fious accounts have been given by Cook, I'or- 
I'lindcrs, and others, of the progressive forma- 
of these low specks of land, with which I he Pa¬ 
cific is studded ; but the best and most satisfactory 
r is that by Kotzebue and the naturalist Chamisso. 
They not only saw the “ Lord Mulgrnve’s” chain of 
islands, which extend from I** to 12® N., of which 
(Jilhert’s Islands form the northern, and Marshall’s 
Island the southern, extremity, but they discovered 
and cxaniiiiod minutely many other groups and de¬ 
tached islands. Between the eighth and tenth de¬ 
grees of north latitude, and between Iougilud<‘ ISS» 
4S' and 190'’ 10', they fell in with no less than six 
distinct groups, to which they understoo<l the natives 
applied the name of Radack ; and they learned that 
to the westward were nine other groups, and three 
/Ictnelicd islands, called Ralick, besides four groups 
to the southward. The Radack chain is probahl}' 
those which were seen by Captain IMarshall in IT^S, 
and to which he gave the name of Chatham and ('al- 
vert Islands, though Kninsenstern thinks that these 
arc the same as the Ralick chain. It is not of much 
impurtnn«;e, in a geographical point of view, what¬ 
ever it might he for the benefit of navigation. 

The small size of Kotzebue’s vessel gave him the 
advantage of sailing through the openings in the cir¬ 
cular reefs, and of examining the lagoons within 
them. I'Vom his account, it would .seem that the 
coral-making animals do not commence their labours 
at the very depth of the ocean, as has been supposed, 
but on rocky .shoals, the summits, in all proliuhilily, 
of submariiK mountains, round which they lay the 
foundation of their extraordinary Hbres, forming an 
united chain, irregular in shape, but generally ap- 
proacliing, more or less, to a circle. The greatest 
depth at which they are able to derive a sullicicnt de¬ 
gree of light and heat for their operations has not yet 
been ascertained; but wc know that marine animals 
iiave been di awn up in a living slate from the depth of 
a thousand fathoms, .and from a temperature very lit¬ 
tle above tliat of the freezing point. The outer edge 
of the reef exposed to the surf of the sea is the first 
that shows itself above water; in process of time, it 
becomes indurated, breaks, and crumbles, by the ac¬ 
tion of the sea, and at length forms a sort of harrier, 
within the sloping sides of which the living animals 
arc seen carrying on their operations. Those ob¬ 
served by Chamisso were tlio Tubi'pora musioa, the 
Millepora ca-rulea, obstichopora, actinias, and various 
kinds of the polypus. He found the living branches 
of the lythophi/tes generally attached to the dead 
stems; many of the latter, hon: ver, crumbled into 
sand, which, accumulating on Utc inner declivity, 
constitutes no inconsiderable part of the surface of 


the new islands, which rise out of this reef, and arc Polyncua. 
gradually united into one island, having in its cen- 
tre a salt water lake, that alternately grows up by 
a stlciil and slow progress, till what was at first a 
chain of i.slcts, lias become one connected mass of 
land. The progress towards a statu fit for (he habi¬ 
tation of man is thus described by C)iunii8.so:— 

“ As soon a.s it lias readied such a lieight, that it 
remains almost diy at low water, at the time of ebb, 
the corals leave oifbuilding higher; sea-.'-liclls, frag¬ 
ments of coral, sea-hedgeliog shells, and their 
broken off prickles, arc united by the burning sun, 
through the medium of (he cementing c.ilcareous 
sand, which has arisen from the piilveri/ulion of the 
above-mentioned shells into one whole or solid stone, 
which, strengthened by the coniiiuial tin owing up of 
new materials, gradually ii)crcn.ses in thickiics-s till 
it at last becomes .so high, that it is .covered only 
during some .seasons of tlio year by the high liiles. 

The heat of the sun so peiietrules the mass of sloiie 
when it is dry, tliiil it splits in many |)l.iers, and 
breaks olf in fkikos. These Hakes, so separated, are 
raised one upon another liy the waxes ai the time of 
high water. The always actixe turf throws blocks 
of coral (frcijiienlly of a fathom in length, and three 
or four feel thick) and shells of maiiiie ani mils be¬ 
tween and Ujion the foundation stones; ai'tei this, 
the (•iilear>'mi.s sand lies undisturbed, anil oilers to 
the seeds of trees and plants, east upon it by the 
wax’i's, a soil upon which they lapid'y grow, to over- 
shadow its d.i/.zliiig white siirfHce. r.ntiri' trunks ot 
trees, wliieh are earned by the livers from other 
countries and islands, find here, at length, a resting 
place, after their long wanderings, xvitli tlie.ic Ciinie 
.some small animals, sueli as lizards and insects, a.s 
the first iiihiihitaiits. Kxen liefiire ihe trees foriii a 
wood, tile ri'.'d sea-birds nestle tlieie ; strayed laiid- 
bird.s take refuge in the hiisliis; ninl, at a iiiueh 
later period, xvlieii the xvork has been long since 
completed, man also appears, builds his Imt on the 
fruitful soil, formed by the corniplion of the leaves 
of the Iree.s, and culls him.self lord and proprietor of 
this new creation.” 

1\ Tiir, .SotriiERN' IltMisennat. 

J. 7'fic rricvillij /■■•(fiMih —The Frii ndly Island.''', I- ji i.>llx 
among whieli may also be iiieindcd the I'eejee Islands, • 

Were first di.scovered by Abel .l.insen Ta.snian in i (j'l.j, 
to three of which hegaie the names of Ain.stcrdam. 
Middichurgh, and Rotterdam, 'file fiisi of ihc.se is¬ 
lands is that which xvas afterwards xisited hy (.'aplam 
Cook, and dc.serihed li\’ him under the ii.iiiie of Ton- 
gataboo; more properly, as wc since h-'arn from Jlr 
Mariner. the annexed word 'I'abbon, so exten¬ 

sively used throughout l’olynesia,beingexpri.s.siveon¬ 
ly of its .sacred character. Trom the iiiliabitanis of this 
island T.isman rcccftMt^-yaius, cocoa-nuts, bananas, 
hogs, and fowls, in exchange for iron, nails, beads, 
and pieces of linen. They had also plenty of sugar- 
canes. VVoroeu as well as men swam off to the ship, 
and it wa.s observed that all the elder dames had the 
little finger of boUi hands cut oif, but the young 
women had not. They wore round the middle a 
covering of mat-work^ which reached down to tlicir 
knees; the rest of the tody naked. None of the 
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Poij n^*. men would tute wine, and they were ignorant of the crueltiet on bis subjects^ but seized upon the sacrod Ptly MM* 
use of tobacco; they had no arms of any kind, which or ecclesiastical power, which bad always, as in Ja> 
led Tasman to conclude tliat they lived in perpetual pan, been kept separate from the seeular arm. The 
peace and friendship. Sacred spell being tiius broken, which rested sole^ 

I’locJiicc of Tasman next touched at Ammomooka, or, as he on public opinion, a complete revointion foUoire^ 
iiic itlsnda, called it, Amsterdam Island, in the hope of meeting and from 'tmkt hour' these once happy iriands have 
>m«! ^ ‘ "* better water than on the first, where it was bad been tho'seene of slaughter, famine, Ond every spt* 
and scanty. On landing, they perceived some sixty cies of horror and misery. We must not, however, 
or seventy persons sitting (juietjy on the shore, who give implicit credit to alt that hu been stated by Dr 
had no arms of any kind, and appeared to be a harm* Martin, the writer of Mariner’s account of these if* 
less and peaceable people. There were, besides, lands, but rather consider it as a romanlic esagMti|- 
many women and children, the former clothed like tion of facts and descriptions, ^ilar to that i^lbe 
those oh Amsterdam Island, but they were of a larger Pellew Islands by Mr-Keats. There are siiaMifrof 
size, and as strong in their bodies and limbs as the difference merely between the. inhabitants of tbel^e 
men. The party was shown to a piece of fresh water and of the neighbouring islands. 'n 

not 4k mile from tlic shore, about a quarter of a mile 2. Navigator^i /sZbnw.— -To the north-east of the ■ 
in circumference, and about a musket'shot from the Feejee, Tonga, or Friendly Islands, are sitoftteti 
north side of tho island, wher^ there was a good the Bauman or Navigator's Islands. The first name 
saftdy bay. Here they watered their ships, and re- was given to them after Captain Bauman, of 
ceived abundance of provisions, the same in kind as Teinhoven, by Jacob lloggiwein, by whom they 
those of the other island. The inhabitants are de- were discovert in 1722: the latter name was con- 
Scribed as being great tliicves, but very friendly, ferred by Bougainville, who passed them in 1768. 

They have large vessels with masts, sails, and out- La Peronse likewise visited these islands, and ia of 
riggers, as well as canoes, and on going into the in- opinion tlidt tney are not the same os Bauman's In¬ 
terior of the island it was observed that all their lands, because their geographical position does not 
plantations were laid out ih neat and regular order.' agree with that assigned to them by itoggew^. 

.“ In our walk,” soys Tasman, ** we saw several pieces Burney, however, has no doubt that they are identi- 
df cultivated ground or gardens, where the beds were cal, the only diftercnce being in their supposed lon- 
rcgularly laid out into squares, and planted with dif- gitude, which, in the time of Iloggcwcin, was fre- 
ferent plants and fruits ; bananas and other trees quently set down erroneously by several degrees, 
placed in straight lines, which made a pleasant show. These islands form an archipelago, consisting of noMription 
and sjrread round about a very agreeable and fine ten in number, according to La Perouse, of which of the la- 
odour; so that among these people, wlio have the Maouna, Oyolava, and Poia, are .the largest and 
form of the human species, but no human manners, most beautiful. Tlic parallel of 14° south latitude, 
you may see traces of reason and understanding.’’ and the meridian of 19()°, pass through the centre of 
He says they have no religion, no idols, relics, or the group. They are said by La Perouse to be vol- 
priests; but that they have their superstitions, as a canic, but surrounded by coral .reefs. Roggewein 
man was seen to tsko up a water-snojee, which, after describes the hills and valleys as affording a de¬ 
placing it rcspcctAilly upon his head, he threw back lighiful prospect. The natives came off m boats 
uto the water. Indeed, they seem averse from hurt- neatly made and carved, bringing fish, cocoa-nuts, 
ing any thing that has life, for though the flies are and plantatus. They are said to have white skints . 
numerous and troublesome, they will not kill them, but tanned by the sun, gentle in their manners to- 
and one of the principal people was offended on per- wards each other, lively ond-good humoured; tbev 
ceiving the steersman kill a fly, though accidentally, bodies were neither painted nor marked, and ^ey 
Captain ('ook bears testimony to the beauty and fer* were clothed from the waist downwards; the culti- 
tility of the Tonga Islands. " There was not," says vated grounds were all enclosed, and, in shocts^ey 
this celebrated man, “ an inch of waste ground; the are described by the writer of Ruggwein’s vdysge 
roads occupied no more space than was absolutely as the most civilized and hoqest people th^ had 
necessary; the fences did not take up above four met with among the islands of. the South Sea. We 
inches each, and even this was not wholly lost, fur may conclude, indeed, front his account, thM they 
in many were planted some useful trees or plants, were equally well cultivated, and the inhabitaitts 
It was everywhere the same; change of place ^tered equally mild and pe^ato with those of the Ftrieud- 
not the scene; ^nature, assisted by .a little art, no- ]y Islands. ‘ ' 

where appears ^jln more splendour than here.” Tire Very different, however^ is the account given o^Kavigator’t 
missionaries, teo, in 1797, found these islinds in* os them by La Peroule. Ferocioua in the highest de- lakn^ 
high a state *^of cultivation and beauty as they ap* gree, he dnscribea them as uttmly .destitute of era- 
peered to Tosmaq and to X’.'solEf’ .. titude and every good moral fe^ng{ that a look of 

Hi vuiution A woeful diffeKoce in their peac^le habks, ac- disdain is stamps on all ib^ countmuinces, and 
in (he Go. cording to Mr Morinm', has taken place since the that they are etemdly fighting with each other, so 
^nnnu'pt. visits of these Europeans. In 1799 a revointion took diat Iheu bodies are covered with scars occasioned 
place, and ftom that time bloody wars and most u- by the blowp^ clubs. Tall in stature, their limbs 
vage slaughter have dqaoliUed thnie beautiful islands, are of oolowal proporUons; and their bodies ara 
They first commenced, as it would appear, by a most tattooed to such a degree et to make them appear 
atrocious temge, in whom the kkigly power vraa ciolbed, thounh they have only a i^rdle of sea-weeda 
vested, who not only pradlisM tnost barbarous round' their toins, which reaches to the knee. Tte 

n 
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PoiVooia. «i 2 e of the women eorrcapon^ with that of the men, 
end their whole -behnTiour js represented as highly 
indeceut «nd ditgusting. They had no desiro for 
iron, preferring their own adject end other tools 
made of basalt. Tbeir hu^ were made with great 
iricety, and.all their wapd<^ork.was highly polished 
and carve<l. 'i'heir matting and cloth were exoeed* 
ingly beautiful; the latter wov’en with thread made 
from the nettle, and a species of flax. The aatls of 
their bfliits or canoes were made of this cloth. The 
islands- are so intersected with creeks, that they 
from place to place- almost universally in 
oanoes, which bk«o outnggem to prevent ^em over* 
4ctting. 

. All the islands were clothed with trees up to the 
very summit of- the liills,,CiaDy of them -laden with 
fruit. The villages are fk«|^along4hc margin of 
the stregpia whioh fall fron^ro'o mountains, and are 
built in fhe midst of groves of cocoa, banana, guava, 
and other Iruit trees common to the South Sea 
islands. The woods abound with wil'd pigeons and 
turtle doves, which are tamed by the natives, and 
kept about their houses lu docks of many hundreds. 
Sugar-cane grows abundantly and without culture, 
llicir-snimalsare pigs, dogs, and the donu-stic fowl; 
these and the fish, whicK they catch with great cx- 
pertness, afi'ord them an abundant supply of food. 

.Society 3. Society iWnnrfs.—The first account of these 

IslaiKis. islands is given in the voyage of Jacob Roggewein, 
who touched at Ulieteaio the year 17!3S ; at least it is 
conjectured by Burney on probable' grounds, that the 
Vorquickking or Recreation Island of that navigator 
is tlie same. Un sending a boat on siiore, the iriha* 
bitanis assembled on the Beach, and advanced into the 
water armed*with lances to oppose their landing. The 
lioljanders fired upon them, and iiaving dispersed 
them, landed on the beach, and the inhabitants re¬ 
turned in a friendly manner, and brouglit tBcni 
cocoa-nuts and other articles of food. Tlic lloiiaud- 
ers tlicn advanced up a valley toward^ tlic moun¬ 
tains, but some thousands of the natives coming out 
of the giens and crpvices, made signs lu them to 
return. Tiic HoIiaMers, Iion’ever, paid no regard 
but proceeded, upon which showers of stones were 
hurled at them, by which some - were killed and 
otliers woundcdi I'hese volleys were answered by 
a discharge of musketry, wliich killed many of the 
islanders, who, heverlhelesB, continued* tlie action, 
and finally drove the Dutchmen into their boats. 
Many of the latter aubsequcntly died of ilie wounds 
they had received in consequence of the bad state of 
their constitutions, being severely afierted witii the 
scurvy. 

Oncription. Captain Cooki visited these islands-in 17(^, and 
. 'again in 1777- ' They consist of six in number (be¬ 
sides sraali coral islets), whose nam^ are Uitetea 
and Otahn (botii encompassed by -the same coral 
reef), Huaheine, fiolabola, Tubai, and Maurua. 
They extend from about 16° to 1.7^ south. Utitude, 
and from-151° to 1.52° west fongitude. The dimate^ 
the productions, and the inhabitants, resemble sq 
Marly those of Ouheite, tint the same deserntion 
will appiy^U) both.- The surfitces of id) the huands 
are unennjBtid hilly, but not mountainout, nnd lb.o 
hills are mely wooded. The inhabitants, like those 
Vo£. VI. VABT I. 


ef the Navigator'S^'lfTahib, are generally of a larger rdynMb. 
atature-than the Otaheiuns. The late Sir Joseph 
Banks BK^asured one of the natives of Huaheine, 
and found Idm to be six feet Ibrei; inches and a Inlf 
in hei^t, and ty^ tiromen are describe as generally 
' more hiuidsdinejsMd s^euliat fitirer than those of 
Otaheitm . Jjpha|^ dtfihrs from tiie rest of the 
ialandi^ by-bnv^|ig ti lofty double peaked mountain 
near itB..qep^, apparently volcanic. In Uiietea 
there is £' large raorai, in which a number of jaw¬ 
bones are kept as trophies of war. . The coral reefs 
wifich every where surround, these islands form 
numerous safe and commodious harbours for ship¬ 
ping, and refreshments of hogs, fowls, plantains, 
cocoa-nuts, and yams, are generally to be iiad in 
great abundance. 

4. Tke Geoman lelands, including Otaheite, 4>c. The Gcor. 
■—Otaheite^ is the .chief island of tilts vast grqup,#'""*'*’*'’*' 
whicli extends over fifteen degrees of longitude, jn 
the direction of south-east. The extreme point 
is Pitcairn’s Island, lately become iiitefosting on 
account of the discovery of the descendants of tlie 
mutineer Christian and some of his associates. The 
natives of this vast chain of islands, and patticularly 
of Otaheite, may probably be considered as the most 
civilized, but, at the same time, the.most sensual 
people ioT all Polynesia; It was first discovered by 
Ouiros, in 16'06, and received from him the Dame of 
Sagittaria. 'I'hC natives received the strangers with 
great kindness, gave tlicm cocoa-nuts and other 
fruits, and a general interchange of .civilities and 
presents soon took place- This good undcntanding 
remained uninterrupted, and the. Spaniards, lyr once, 
left the island without having quarrelled with the in- 
habitant.^. In tlieir Ceal, however, they committed 
an act wiiich, if discovered, might have been attend¬ 
ed witii unpleasant circumstances. The place at 
wliicli they first Iqnded was uninh(d>ited, but in pass* 
ing through a wood .they dis^vared a> Mora<, 
wliicii they concluded **-tho Cfljfmy of mtm'kind ^ 
sidedand undof this impre^jtii^.'Cut down a tree, 
whicli they fofraed into a cross,* aim planted in the 
midst of the sacred building. - -. „ ■ 

In 1765 i Commodore Byron discovered two,low 
islands to tlie nortliward of Otaheite, which, iQ ho¬ 
nour of his Majesty, ho named George's Islands, one 
of which, afterwards visited by Cook, is,called 
Tiookca; the. natives of these islands were very 
dark coloured, robust, and apparently ferocious; 
their botlios were marked with the figure of a fifii. 

In 17^7, Captain Wailia touched at Otalieite, and 
went through the ceremony of .taking possession of 
the island in the. name of his l^.ver«ign; but the 
flag was removed by th/natives.^^ihp oight.. 
rious squabbles occurred hetwsllf^ Bearngn and 
the natives, who, b;w«v«r,. faehaveft, on the whole 
with gn^t .kindneis and.! hospitality* Vs Most of the 
quarreie.i^r«vOwiPS.^'tb4 licentious Intercourse of 
the geameA^wi^i th* ntftive women. lo 1768, M. de 
BQtifl aiiMiiB iiwiMwi<)!to^ite,andyM moSthospitably 

murders Were 

comtalHKhy fS^yUtach leamsifK^iCwtain (then 
UautcS^CColt^iiPmM ip Mataval Bay in April 
I76fti. It ». flinli thil aii^ his severA) subsequent 
vUiu, together with k jHatinnary voyage in the ship 

*t ' 00 
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Poiyncaia. Duff, Commanded by Captain Wilson, 1796' -1798, side, examining 'all the holes as he descends, in or» Polyastb. 
that Otaheite is so well knmi^n to Us. dcp to take the bird on her nest. The shores abound ^i—» v 


Olshcitr. 


Hroduc 

lions. 


Ammab. 


The island consists of two peninsulas, connected with sea fowl, and the sea with exeeilent fish, which 
by n low isthmus, about three miles in width, corer- they take with great expertness by hook and line, 
cd with brushwood. The larger, Otaheite Norc, is pr by the net. Dolphins are caught at a distance 
about ninety miles in eircumference, and nearly cit* from the shore, by baiting the hook with a real or 
cular I the smaller, Tiaraboo, is about thirty inilet t artihetal flyidg iiih. Their iishiag.tadEle displays 
the whole nearly surrounded by u low belt of land, the greatest ingenuityi and can only be exceeded by 
from a furlong to a mile in width, which is prolonged their skill in using'it. Their hooks are made m 
by a gradual rise to the valleys which rub up to the pearl-shells, bone, and' hard wood'. The coast 
foot of the lofty central mountain. These valleys abounds with lobsters, crabs, and various kinds .of 
and their intermediate ridges are beautiftil, clothed sheij-ftsh'. 

with a great variety of trees to their veiy summits; The cotour of the natives is that of olive, or lfgfa|t lahabitititb. 

in the valleys are mostly met with clear streams of copper. The men are above the middle sixe; the 
water, which, in the rainy season, hecome mountain- chins almost tuiformlj^ tril, muscular, and well- .. 
torrents. The island being surrounded with coral limbed, measuring front five feet nine inches to six 
reefs, is dangerous to approach, and die emly safe feet four inches, and oehtibue healthy and vigorous 
harbour it that of Matavai, on the northern Bide,,in to a good old age.. The women of the ^per ranks 
latitude iT^SO'S. longitude 149” IS'W. This tools are also tali, with limbs finely turnetK Their ^ns 
not free from danger, from December to March. The soft avid deli(»te; eyes black, spuklin^f, and full of 
dimate is delightful, the thermometer seldom rising expretfiion; ^th beautifully white ana even; their 
above 80° in summer, and ranging from hairjet black, and generally ornamented with dowers; 

in winter. in their gai'.' they are firtb, but easy and graceful. 

The island is so fertile as to produce every thing From a custom of compressing the face when infants, 
in abundance, and without toil, for the sustenance they can scarcely be called beauties; yet, according 
of man. The bread-fruit is here superior to that to the account of Captain 'Wilson, they possess fe- 
whicli grows'outlie Uther islands. The fr*uit affords minine graces in an eminent degree: “their faces 
them a most nutritive food, either for present use, nr never being darkened with a scowl, or covered with a 
mode into a paite called maAie,"which will keep till cloud of sulleuncss or suspicion.*' They are afikble 
the following' seasen; the trunk supplies them with and engaging*; mild, gentle, and unaffected; cour- 
timber for tnerr buildings and canoes; it exudes a teous to each other and to straneers. The whole of 
gum, which serves fur pitch, and from the inner the body to the middle of the leg is clothed; but 
bark is manufactured a substantial cloth. They there is a singular custom which compels a woman 
reckon no less than thirty varieties of this most use- to uncover her shoulders and breasts in the presence 
ful tree, which, with the difierbnt exposures to the of a chief, or in passing a morai,'or sacred place, 
trade winds, and the diffisrcnce of elevation above The lower classes have always bean described as ex- 
tlie sea, aflurd to the 'natives a bread-fruit harvest trcmcly licentious, but Captain Cook says they have 
at almost all seasons of the year. The cocoa-nut, been much calumniated. “ It is too true,** say the 
next to the bread-fruit, Supplies them with meat, writers of the Missionary Voyage, “ that, for the 
drink, doth", and oU. Of plantains, they reckon (if- sake of gaining our extraordinary curiosities, and to 
teen different sorts. Yams and sweet potatoes, tar- please our brutes, they have appeared imm^est in 
ro-root of different kinds, and varioue other edible the extrem’e. Yet they lay the warge wholly at our 
roots aad fruits, are most abundantly prodiMsd; to door, and say the En^lshraeH are ashamed at no- 
iriiioh our missionaries have added the pine-imnie, thing, and that we have led them to public acts of 
the grape, mnd various culinary vegetables orEu- inileasncy never before practised among themselves.” 
rope; but the natural and spontaneous productions It must be admitted, however, that tbd most aban- 
of the soil, and the consequent itidolenee of the pco- doned condpet is freely indc^god by the womeh. of 
pic, are unfavourable to their success. the Arreoy society, who, to die crime of unbounded 

Ihfe animals found on the island ifte hogs, dogs, licentiousness, add that of' m'arderiftg tbqlr ddldren 
ondnts. Several attempts have been made to in- the moment they.are born.' In recent accounts* 
troduce the horse and horned >cattle, sheep and however, it is stated, that this horrible practice has 
goats, but without success. Tbh latter are so dis- been abolished, and. that Christianity is making a ra¬ 
nked ftir their smell and the nfia^W they did to pid proerets among these interesting islanden. 
their plantations, that they* dtoie them into the As inves. the OUheitoh women are tenderly affec- 
mquntains, where they run irlld.' The breed of cats tionate .to tmir-busban^ and children, nursing and 
has succeeded, and ftrant^sv-M extMmelv useful; attending the* latter wim the utmost care. They 
and rabbits have been Introddted; Mt we know not nev.er, mk' iny occasion,'atrike’'« child. A melan- 
adth what success. ’ Common pooltry.ara Ohandant, choly imtadibe of the fiddity and affection of one of 
and the woods anpply vast quantities ^ wild pIgOons thela womdi' is tnven in the Missimmy Voya^, 
and parrots. The ti^ic-bfrd bniMs ha' nest in the " Hie bbtoiy of Peggy Biewaxt marics a tenderr^ 
steep cliA, thm loiif ft^en ere Mghty «ii» of heart that neter wilt bo beard without emotioa. 
lued, they are iudta(l the deit' by loiTeHng'dQwn She im daughter of a chief, and taken for bis wife 
a man seate4;iMHM^ a>aiick, W a to the depth by Mr Stewart, one of the oi^py mutineers (of the 
of thirty or'ili^ty' fathoms; to iarhteh situation, by Ddonty). They had lived with the old chief in the 
nmans of a loi^ pde,' lie Iwinga hinmelf from aide to most ti^er state of endearment; a beaudfut; little 
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PoijrnnU., glri 1 ) 1 ^ |)eeQ the fruit of their union, end was at the and inattention. 

^.breaat when the Pandora arrived, aeized the crinu- 
nals, aud aecured them in irona on board the ship. 

Prantic wHh grief, the unhappy Peggy flew with her 
infant in a canoe to the arma iin her husband. The 
interview was so affecting and afflicting, that the oP- 

cers on board were ovarwbeli^ with enguisb, and __ 

Stewart himself, Una^ to hefS the heart-riding «ost;’4|dMnc^ io'civiiiaationV bat inhabirthT^^^ 


. Gaptatn Cook testifies to the do- 

« HaV'LlfT O'* *“ch occasions; 

" •!•‘‘«’'o*'on» 7 *be approaches the place of 
worship with reverential awe,—uncovers when he 

*~**“‘** “O'* P™y* « fervour 
th^ would do honour to a better profession.'* 

On the whole, ^e Otebcitans are not only 
tnosCSKlvanced in eiviittaiinn k... /.• 


@91 
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bidden to come any norewn board, she sunk into nomanticaUy picturesque aposaranoes of the 
'?® gjveo to Otaheite b^ 


lost all relish for fbod andiitct—rctjoiced no more,— one of. die aavl^tors, as the .* QoeeiTof'hl'im^' 
pined under a rapid decay of two.moaths, and fell a The latMt accounts received from the laissionsrieB 
;nctim to her feelingf, dying. litetaUir of a broken are most gratifying. One of them thus concludes- 
heart.’ ^ . .** 'fo'*’®^%»“runlceiuief8,andproftneswear- 

The Otaheitans are generous ev^ to a fault; they log, are nukaown here.- All their former sports and 
seOm to be utterly unable to resist importunities, and amusementa ore completely put down. Their momit 
always ready to share their last mersel with their are almost all dmnob'shedii and many of them com 
neighbours. Poverty is no reproach, but affluence pleteljtobliterated; and it is a sinmiar fact that 


with covetousness brings contempt on the owner. 
Should any one, indeed, refose to share his property 
in cases of distress, the dances are that it will be de* 
stroyed, and his house pulled down over his head. 
The office of king ia hereditary in one family; the' 
chiefs resemble our aneieat barons; under them are 
the vassals, and below them the villeins, or labourers. 
The king and queen enjoy many privileges, one of 
which is, to be carried about evity where on men's 
shoulders r and the reason of this is, that wbatevtr 
soil they tread upon becomes sacred, and belongs io 
them; so also, if they enter a> house, it is rendered 
sacrcd^ and becomes their property. Their domes¬ 
tics and attendai^s are al^o raa, or sacred, and for 
thieving, plunder, and all manner of licentiousness, 
they are said to be the worst on the island. 

In the Missionary Foyage is given an account of 
the ceremony of investing the new sovereign with 
the royal tnaro, when each diief of the island, amount¬ 
ing to nearly one hundred, brings one, two, or three 
human victims, to offer up on the occasion. They 
are broiught before the sovereign in a lifeless state, 
having first been stoned to death, or knocked aiifflie 
head with ojubs. 'From each of these victims the 
priest scoops out ta.em and presents it to the king on 
a plantain-leaf, and um .bodies are then earrteci awny 


cha^ls now occupy the very groundon which many 
of them stood. ' 

With such n people is the north-western exfremi- 
If?® gf®**? of islands, and the interesting 
oHspring of the mutineers of the Boutily, who still 
preserve thdr religious habits and parity of manners, 
on the 8 Idb] 1 tBlaoa of Pitcairiii at the oppoitte extre* 

Biity, a hope may bo indulged that, in-the course of 
halt a century, civilization wiH have made n rapid 
progress, not only throughout ^ha I^ndiy, Society, 
and King George Islands, but one a very consider, 
able portion of Folyncsia. 

5. Ike Marguetat,-—Thu cluster of islands was dis- TM M«. 
covered by Alvarode Mendana in 1595, and named awcM- 
by him X.88 Marquesas de Mbndo 9 a, in honour af the 
Viceroy of Peru, Fauronh are described by Quires the 
pilot, under the namre of Lb Dominica, Santa Chris¬ 
tina, San Pedro, and La Madaiena. The Spaniards 
anchored in a port on Santa CKristina, to which they 
gave the name ofMadre de Dios, well protected from 
too trade-wind, and which has two excellent streams of 
frevh ifater flowfng into it. The people are described 
as being an elegant race, the women in pai^ular as 
rensarkably bMutifub whose complexions and general 
upearance me said to excel iJiose of the women of 
Luna. Their dress consisted of a cloth made of the 


and interred in fflie Moral. The reason assigned for leaves of a palm, tree, with which tbev were rovtirol 


this oblatfim is, that the head being accounted sa¬ 
cred, and theyye the most precious part, it is pre¬ 
sented to the.Jnng as the head and m of the people. 
During the presentation Uie king holda. hia mouth 
open, as if aeitoiwing it, whereby it is Imagined he 
receives additimid wisdom and discernmentt The 
royal maro, and the sacred cinoes- which brought 
the human sacrificon are then deposited in the Mo¬ 
ral. A series of feuts tben begin, .^cb continue 
for two months. These abominuie rites, if not en. 
tirelv abolished, have, in nre^t degree, Mased Ify 
the. influence of the nussionanes. ^ : .. 

- In their language and fodr^deitiei ma^ he tfoced 
their Hindoo origin; and, though their relidmr ii.a 


from the breast downwards; and so civilly disposed 
were they, that a beautiful native woman seated her¬ 
self by the side of Donna Isabd, the wife of Men- 
dana, and began, to fan her. But tb© Spaniards,-as 
usual, found mem to quarrel with, the natives, and 
to drive them with their filiw.erm8 into the woods. 

The produce of'.’He irii^ was hogs, fowls, fish, 
coroa-nuts. sugar-canes, plim(aias, . and the bread- 
fipwl, djiscribed for the first dme by the writer of this 
fi. 


qumt diMmendre have made us nearly as Dcuription, 
wU aoqnaintqd the. Marqitotas as with Ota- 
MW. ^ CaptaM Ceafc'kisited Uiim in 1774, and 
Captain WihKia in 1797. From tlieso we know that 


tissue of superstitions and bruul ceremoiuei, .tliey they consist of eight islands in number, besides some 
neve^dnw near to their Eatova with careleimeiB smalier islands t« the westward, which being «een by 
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i’fiyiioui. an American master Of the name of IngrahaiOt 
lie called them Wasliington’s Islands. > They had 
previously been seen, however, by Marehand in 
iTSOf.and may fairly be grouped as part of,the Mar> 
quesas. Tlio centre of the group itay be reckoned ' 
in about the latitude 9'-’ 30' south, ahd .longitude., 
west. . • 

Maniiork, The manners, the religious ccremonio^ the iuBir; 
rais,.apd the general appearance of the aathrbst are so 
similar to thpse of Otahe.ite, .^at a description of 
them Would amount to iUtle.mdrc than a repetition 
of what has been said. They have all the good quali¬ 
ties of the QatLves''or ,tbat island, nad most of tlieir 
bad ones: but owing probably to a more restricted 
eomnjpnication witli strangers, a greater degree of 
simpl^ty was observable in their, manners, on the 
first arrival of the rnimionaries among them, than in 
tlic people-of Otalicite. Sparcely bad they anchor¬ 
ed in Resolution Ray (Madrc de Dios), than two 
women, though dark, swam off to the ship, in the 
hope of meeting a favourable reception, calling out 
in a piteous tone, when they found they could not be 
admitted on board, Waheen/S, wtheeni /" We are 

women, we are women. The next morning the visit 
was repeated, and h thus described in Ute Mission- 
ary Voyt^e. 

“ Our first visitors from the shore came'early; 
they were seven beautiful young women, swimming 
(luite nakoil, except a few green leaves tied round 
their middle; they kept playing round the ship for 
throe hours, calling iVaheeni! until several of the 
native men had got on board; one of them, being 
the chief of the island, requested that his sister might 
be taken on board, which was complied with. She 
was of a fair complexion, inclining to. a healthy yel¬ 
low, with a tint of red in her cheek, was rather stout, 
but possessing such symmetry of featurrs, as did all 
her companions, tiiat tis models for thp statuary and 
painter tliejr equals can seldom be found." Captain 
Wilson says, that.an Otalieitan woman which they 
had pu board was Oir eclipsed .by the Marquesan 
woman; but she was shocked to sge a.woman quite 
naked walking the deck, and threw over her a dress 
uf Otalieitan doth; but as for the rest of these fc- 
malc^, tlie goats, it seems, soon stripped them of their 
green leaves, and left them in a state of complete 
nudity. On shore the women dotbe themselves in 
decent habits. 

The Marquesans are so far superior to the Otv- 
heitans, that they sacrifice hogs only to tlieir deities, 
and never men. Their houses, canoes, thdr dress, 
and the cultivation of their land, are at least equal to 
those of Ouihcitc, and they have none of those infa¬ 
mous arrcoy societies. Captain Porter of the Ame¬ 
rican frigate Essex; after bfutally massacring a num- 
'dor of these, people on thb mo^t frivolous pretext,' 
charges them wiUt eannibitSrsm, though, from his 
own account,'there does- not appear the slightest 
ground for so injurious an'imputation. To ml un¬ 
prejudiced navigatdra they juive appeared as,an aud- 
able people, en^rtoioing ^gie^^pcct for old .4^, 
food of their childnipii oD(hurdering them,,as 

pa Otaiiei^ jiad tone otl^ mii^, aad fa 


peace oad harmony with, each othm*, and with their Poiysstio. 
famities.. ■ ... 

6t. Easter Island^Thig stitall island, 'hot SO miles Eutet 
in length; b only deterring of notiQd.from its solitary 
'Position, its giwat flisti^boh Ki#W'tbe islands of 

Pacific, its compit^tii^proxt^itj.to the cogst . 

• of South America^ and its bwng ii%oited hy a race . 
of m to who differ nh more ft;h{^ the rest of the Poly¬ 
nesians than th^ do from'each o^er; having the 
same language, uic same featucea, the same religious 
notiont, and Morals cqiijitracted os they generally 
are in other islands; onj.diu piatforma of which are 
erected shapeless and unicoutn masses of stone, carv¬ 
ed in imitation of the human bust, with rude facet 
four or five feet long„aot oq trunks of ten or twelve 
feet in height, Kotzebue, the last visitor, to this 
island, looked, honrover, in vain fbr any traces of these 
statues on the spots where they are described by 
Cook and La Peyrppse. 

• This island is simposed to have been discovered 
by the Buccaimr Davis in 1687: though some have . 
contended for the Dutch Admiral Unggeyvein being 
the discoverer, who gave it the name of Paaschen, or 
Easter Island, having first seen it on the day of that 
feast. Its latitude is ‘2T 5' south, and longitude 109*’ 

46' west. 

It is not rcmarJcably fertile; few trees are found > 
on it, and no running stream. The natives arc very 
industrious in mising food for their support, which 
consists chiefly of bananas, taro-root, sugar-canes, 
swcot potatoes, and yams. By some navigators they 
are described ns a very savage people, by others as a 
mild.and amiable racethe fact is, that their con¬ 
duct has corresponded with the treatment they have 
received from strange visitors. Thus their decided 
hostility to Kotzebue, when he at^pipted to land on 
the island, was explained on liisimval at.tbe Sand¬ 
wich Islands. An American commanding a schoon¬ 
er called the Nancy from New London, had observ¬ 
ed a vast multitude of seals on the shores of the 
small uninhabited island of Mnssafnero, to tho west¬ 
ward, of Juan Fernandez; and thinking it might turn 
out an excellent speculation, if a small establishment' 
were formed on the island, to carr^ on the fishing, 
at||.'aboat the means of carrying tins project into ef¬ 
fect. His own crew was but just sufficient to navi- . 
gate the vessel, and there being no anchorage off the 
uland, could not be spared to cakh seals. The bru¬ 
tal wretch, therefore, proceeded tg Easter Island, 
and landing at Cook’s Bay,rse)zed and carried off 
twelve men and ten women to people his new colony.' 

For the first tliree' days tbw were confined in iqOns, 
and were not released till furly out of sight oMand, 
when the first use they made of UMfiif Bberto was to 
jump overboard, choosing rather to perish in tho 
waves than to be carried away they knew not whi¬ 
ther, or for What purpose; thewpmen, who were with 
difficulty restrained from following ^em, were car¬ 
ried to.Massafuero, but .what ultimately became of 
these poor creatureq Kotzebue does not reime.' 

No wonder then tha{.such base and inhumanpracUo^* 
sht^ drive the natives toactsof honUity aguoM ^ 
fej|f;i%i|1otrude.rs. (k^ 
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Poot.l-sws. TitE laws comprehended under this title, and regu¬ 
lating the relief, maintenance, and employiDcnt of the 
poor, form so important and peculiar a feature in the 
polity of Kngland, ns to demand a careful notice. 
Ei>{)crial]y as the administration of the system, within 
the Inst twenty-five years, has been so essentially 
altered, us to render any previous account, in u 
great ineusure, obsolete : and the eifects of the sys¬ 
tem have bccif so widely extended, and so sensibly 
fell, us to obtain a considerable degree of public at¬ 
tention. 

Wc shall, thorefure, under this article, explain, 
as brielly as possible, the laws on which tlie Knglish 
roor.yystem is founded ; their pruciieul administr.j- 
tioii; their effects political .'iiid moral; and the princi¬ 
pal plans wliich have been propo>ed for the mitiga¬ 
tion and ultimate removal of the evils iiiseparuMe 
from a system of compulsory and iiuUsci iininato re¬ 
lief, involving an interference with llu; general con¬ 
cerns of a large portion of the coniimnniy. 


I’oor-t.ans. 


It is not necessary to trace, parirc'ui.irly, the cir¬ 
cumstances of difficulty and hardship, to relieve which 
the compulsory provision for the poor ujslirsl in¬ 
stituted. From the date of the carlie.st statutes, the 
middle of the sixlcuuth century appc.irs to have been 
the period when the number ami wants ot lire poor 
began to attract legislative attention. In 153fi, l.^.'rO, 
IStil, and l-OtiS, sundry statutes were passed direct¬ 
ing tlipt every aged, disabled, and impotent person, 
bhuvdd be lelieved and kepi in the place where they 
were born or had dwelt three years; and in the last 
of the aei.s referred to, the justices of the peaec were 
empowered to make the payment of ussessinenta fur 
these purposes compulsory. Thu sudden alienation 
of tire abbey-lands, lire cessation of all customary 
relief from the monasteries, together wiili the rapid 
increase in the money price of eoininodities, occasion¬ 
ed by the influx of the precious metals from America 
(estimated at .'30 per rent, between the years I5.'y 
aud 1580), sufficiently account for the pressure on 
the labouring classes which thc^e provisions were iii- 
icoded to remove. 


However, in spite of all fialliations, this evil grew, 
and led to tlic famous act of tlic 13d of Fliza- 


betb, which continues to this d;iy tho fuiidumcntal 
and operative law on tliis iiiiportant subject. Tliis 
statute enacts, “ That the churchwardens and over¬ 
seers shall take order from time to time (w,lli the 
consent of two or more justices) for setting to work 
the children of all such whose/parents shall not he 
thought able to keep and inamtuin their children; 
and also, for setting to work all such persons, married 
or unmarried, having no means to maintain them, 
and using no ordinary or daily trade to get their 
living by; and also, to raise by taxation, &c., a con¬ 
venient stock of llax, to set the poor.on work; and 
also competent suras of money for and towards the 
necessary relief of the lame, impotent old, blind, and 
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such other among them, being poor and not able toPooi-t.ju-- 
work.” 

liy this enactment, the State virtually undertook Ilc*>iilu of 
to do two things, which were never before attempted'^! 
by any national or legislative provi&iun. It became* ' 
pledged to support, at the public cx)>cnce, all the 
poor, aged, and impotent members of the commu- 
nily: and, far worse, to provide employment for ail 
those who would not or could not procure it for 
themselves. 

Tho first of these undertakings, Iion’ever humanely 
designed, is found by experience to eradicate some 
of the finest principles of human nature, and to create 
more distresses than it renicdics. 

The second, which compels the overseers to set to 
work all those fur whose labour there is no natural de¬ 
mand, is ill decided opposition to the known rules of 
political economy. The number of persons that can 
be employed in labour must absolutely depend upon 
the amount of the funds applicable to the main¬ 
tenance of labour; so that, an enactment, engaging 
to finil eiiipiuyiiient for as many as may demand it, 
undertakes a condition which it is not in the power 
of any law to fulfil. 

'flic wonder which arises at the first view of a 
system like this—a system which has tlie radical fault 
of assuming, or establishing, the right of the poor, 

I. e. as it may turn out, of the whole cumumuily, to 
support, at the expense of the community, is, that 
it should have existed more than 200 years, with¬ 
out occasioning the complete de-structum of pro¬ 
sperity. This, however, is no proof of the innocence 
of the law; it results from the mode of its execution 
and administration. When persons were only re¬ 
lieved in their own pariMie.*:, and when relief was only 
to bo had by application to r,.! overseer, and often, of 
course, distributed in a capricious and insulting man¬ 
ner, lew would seek it who could possibly subsist 
otherwise, and a becoming spirit of independence 
diminished the number of claimants- But above all, It 


was ordered by the law lliat the idle should be set to 
work, .‘ind the paupers muintainud in Kuikhou.vs. 


Accordingly, workhouses existed in all large towns; 
inmost considerable villages, and in some district.', 
where the parishi's were small, a cummon wisrkhouse *“ 
was established by the union of several neighbouring " 
parishes. Nothing could render llic.'e receptacles 
a comfortable abode, except the wisest management 


and most vigilant inspection. But few pcr.Mins 
eaiiuhle of adpipiately discharging such an oilice 
would undertake *so unpromising an employiner.t. 
All ages, and all characters,—the orphan or ilie 


illegitimate child; the prostitute female, the i'liots 
of the parish, tho idle vagabond, whom no tn.ister 
would take the trouble to reclaim; the aged wi¬ 


dow and the decrepit labourer ; the most piiiable 
members of society, and tho.se who had the least 
claim to compassion, were crowded into one com¬ 
fortless home, and joined their q’larrcls, their com- 
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plaijjl«j and theif si'.rrows lufji-ilu'r, Tlio&c hIio had 
any si'ii-ic ol* roinlmi or du'cncy, would iiiibinit to 
tl)L‘ scviTtwt pi iv.itioiis liillit r tlian ohoy the tliru.ilen- 
vd alteriiulivo, and ;;v to the uoiUioiisit, 

So th.il, livcnl\-livc or tinny yi-iirs aj'i), the cxpt.n- 
i.es ari»in.^ Iioin llio p(ior-la\vs vvcic, in a great mea¬ 
sure, eonliiieii to tliu nmintenanee ot' worklioiir^es ; and 
the wotl.lioures were a rennirec lor the aged, de>ti- 
tiite, and impotent; a place ol' restraint lor the idle 
and disorderly, and an object oC terror to the able 
and indtistriour. The out-door roliel' wfu< not ex¬ 
tended beyond occasional a<'nistance during tempo- 
rary illness, or the woman's continemeut; or beyond 
the payment ol' a part oi’ the rent of the cutlage in 
cases of large families ; or a small weekly allowance 
to a few-infirm persons of good eharucter, who made 
up the rest of their support, by such trilling works of 
indust ly as they were able to perfuriii, ilome eii- 
croarhments, no doubt, took place from time to time, 
and in peculiar situatiuns, on these general principles 
of public relief; l>ut no man in health and in work 
ever thoiiglit of apjilyiiig for paroehiul pay: and as 
artificial encouragement had not yet disturbed, in 
nny material degree, the general adaptation of the 
supply to the demand for labour, want of work was 
not a common case. Thinking people, it is true, 
even then foresow that the principle ol the poor-laws 
was fimdaiiientally wrong, and had a tendency to 
create the distress which it professed to remove; and 
particularly, they tirgucd, that the idea of providing 
employ at tlic public expense was contrary to evriy 
sound rule of justice and policy. ISut, in fact, this 
part of the act of Kliziibeth had not then been called 
into extensive o[icraliuii, and went little further than 
the nholesoiiie purpose of keeping those employed 
who nere collected in w’orkhooses; while the disci¬ 
pline, the disgrace, and the misery of the workhouse 
itself, acted the useful part of stimulating industry, 
and encouraging iudc[>cndencc, as long as the alter¬ 
native of entering it, or of providing independent 
support, was left by the Legislature, enforced by the 
]).irish, and required l)y the magistrate. 

Notwithstanding these checks, Imwevcr, to the na¬ 
tural consequences of the system, the assessment to' 
the poor is found to have progressively increased at 
every peiiod for wliich leturns have been preserved. 
'I'he average sum applictl to the relief of the poor for 
the years 1748, I74y, 17''0, was L. Hi)0,000/ler ««- 
num. In 177(i it anioonted to L. 1,531,000, an in¬ 
crease far beyond what the rise in the prices of corn 
would justify ; * in 1783-4-5, to L.2,000,000, though 
the average price of corn had fallen during the nine 
intcrniedintcyears; f so that such gradual increase, in 
spite of all obstacles, and without any sufficient ex- 
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ternal cause ciut only bo attributed to tho known roor.Law? 
tendency of regular and indiscriminate charity to ■*" 
create its own objects. 

lint in the year 171)5 a change took place in tlieNfn- M<«1f 
administration tif the poor-law.*, which has coiiipicte- AiIojiri 
ly altered the state of the country. This was a win- 
ter of unusual scarcity. The price of corn per quar- 
tor, which for the three preceding years Imd stow! at 
L. 2, 14s., averaged more than L. 4 during the whole 
of 171).'! and 171)0'. As the returns of labour could 
not he expected to keep pace with such a sudden 
rise in the necc.-!snries of life, distress was universal ; 
and tliere appeared as claimants fur parochial relief 
not only the infirm and aged, but the able-bodied 
and industrious, wjio had few of them ever before rc- 
sortetl to the parish, and lliat only during temporary 
illius'* and (lis.il)iliiy. It was at this season of ac¬ 
knowledged difficulty that the county m.ngistrates, 
fir.sl ill lierksliire, and aflerw'ards in other parts of 
tlic middle and south of Lngland, agreed to relieve 
the poor according to a fixed and uniforni .scale, re¬ 
gulated by the price of bread; and is.sucil a table, 
which piof'es'cd to show, at one view’, what he 

the wi (kly income of the lahniiring poor, which it 
fixed in a certain ratio, according to the price of 
bread, and the size of the family, j. WhnleviT the 
man’s labour produced less than tho jirovisioii.s of 
this talile required was made up by the parish, wr'hose 
compliance was .'•iibseqiieiitly enlorccd by the Legis¬ 
lature ; .iiul the justices were empowered, under cer¬ 
tain cundition.s, to order relief out of the workliouse. 
and to those who possessed property of their own. 

3b’ih Oco. HI. c. 23. 

The practical operation of this system i.s as follows; I’rai n. ai 
F.very lahouicr is presumed to require a gallon loaf* 
ol' standi'rd wheaten bread, weekly, for eveiymem-' 
ber ol' Ill's family, and one over: t. r. four loaves for 
three persons ; seven for six—A. 13. has a wife and 
four cliildrcn; he claims seven gallon loaves, co.vt- 
ing, we will .suppose, ]2s. Jlut his wages arc only 
*)8.: therefore the parish sujiplics him with Ss. week¬ 
ly. C. H. has a wife and six ehildrcii; he requires 
nine gallon loaves, or I4s. 8d. He earns IQs.; the 
parish makes up the rest. K. F. is so idle and dis¬ 
orderly, that no one will employ him ; but he lias a 
wife and five children, and requires eight gallon 
loaves for their support. Ilis allowance, then, is i)s. 
in lieu of the wages which he ought to earn, and 58. 
or (3s. to make up the deiicicncy of these wages. 

Many, wc doubt not, of the readers of this article 
will imagine that this is a remarkable or insulated 
ease. So far fiom it, this sort of machinery has 
beeti going on; not only in a single parish, or a sin¬ 
gle district, but throughout half tlic country during 


* Between 1750 and I77fi, the price of wheat had risen from .35s. to 4^6. The advance of price would 
thus account for an increase of about one-third, making the charge for expenditure upon the poor L.<)20,000; 
and tlio population being increased about eighteen ;;cr tvnt., brings an addition of L. iri5,6'00; making 
L. 1,085,000 as the nalurat increase, instead of the itctual increase, L. 1,531,000. Sec Second latter to Mr 
Peel ctt the Incrr.nse of Pauperum, p. 84. 

t Average price of corn for icu yeais preceding 177-5, 1-2, lls. Iljd.; average from 1775 to 1785 
L. 2, 7s. 8 Jd. The increase of population during that perio<l did not exceed six per rent, 

I For the first introduction of this system, see Sir F. Eden o?i the Poor, Vo(. I. p. 579, &c. 
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.aws. the last twciity>fivc years. It is, in short, universal to point out the consequences of this artificial sys> Poor-Law 
in the agricultural counties, with such trilling va- tern, both os they nlTect the community wliicli aflurds 
nations as tlic discretion of some magistrates, or the relief, nnd the individuals who receive it. And 
the indiscretion of others, may have locally intro- it will be seen that 'the general principle which con¬ 
duced. dcinns such interferenre has been strongly confirmed 

The magistrates with whom this fatal scale origi- by the practical evils resulting from its infraction, 
nated w’cre actuated, no doubt, by feelings of huma- I. The first, and perhaps the greatest ofthc|]olitical Puimcai 
nity. The evil against which they had to contend mischiefs occasioned by the poor-laws is this; that 
was pressing; the price of provisions was rapidly they disturb the due proportion between the supply 
rising, and the wages of labour bore no proportion of labourers and liio demand for iabmip. 'fhey en- 
to that increase; so that » man's weekly pay was courage population, without reference to the funds the Nutuui 
clearly insufficient to support .his family. The crisis, by which that population is to be supported. They(’vu™'"f 
too, was forniiiiable; discontent and insubordinulion persuade the lower classes to marry as soon as incK- I’vpu'"’'*’"- 
existed very widely; and it was naturally thought, nation prompts, as if it were needless to retlect whe- 
that, if real were added to imaginary evils, and hun- ther they con maintain the probable issue of that 
ger sharpened the exacerbation of previous ill tcm> marriage- 

per, the peace of the community might be seriously In'the natural and healthy course of things, the 
endangered. The people had been often taught that case of a society increasing too fast can hardly 
revolution would make their condition better; and if occur in a state of civilization. Some part of the 
it became clear that nothing could make it worse, community, indeed, will be pushed to distress and 
no slight additional force would be given to the ar- indigence in all countries; but this is not to be 
gunients of the evil-disposed and discontented. In set to the account of over-population ; it results 
these difficult circumstances, two modes of admini- from the misfortunes to which mankind are subject, 
storing relief lay before them: one was a compulsory and the vicious conduct in which they indulge; and 
uiiginentation of the wages of labour to meet the ex- may exist to a considerable extent, where it could 
istiiig case, which they were then empowered to or- not l>c argued that the country was ovcr-pco- 
dcr by a statute .'ith Uliz. c. i, since wisely repealed; pled. Tiie natural arrangement is, that a man and 
the other was the enlargement of jiarochial aid, in his family should depend upon liini.self; should hr 
tlie way wc have described. Of two plans, both ra- supported by his own personal exerlion.s: and khow- 
dically had, it would be hazardous to decide which >ng this, he considers before lie marries whether the 
iniglil have been followed with less permanent evil ordinary wages of labour in bis peculiar vocation 
to society. Upon the coiise(|ueiices of interfering will support the probable expenses of the family 
with the wages of li’.buur, wc can only speculate; tvliich he has-tt right to expect; a;ul if otherwise, he 
but the consequences of lcg.<iliziiig this mode of pub- forbears to marry till he can cither get better cm- 
lie relief are too plainly written to be concealed, pioyment, or has laid hy gome provision to go in aid 
From its publication and general adoption, the in- of his weekly earnings. When i.abour is so plentiful 
dustry of the lower classes has deteriorated; their in the market, that he can only procure employ for 
independent feeling has been anniliilated; the public half or two-thirds of the year; and when it is so 
burdens have been enormously increased ; and the scantily repaid, that though he may cai n snflicient to 
proportion of supply and demantl in all the nunie- support himself, he cun do no luorc—then he has a 
rniis departments of labour has been deranged. clear intimation that he cannot marry without the 

Kvery new experiment in legisluiion ‘is interesting risk of entailing severe want upon liimsclf ai^l his 

to the philosophical inquirer, and valuable to the family. Therefore the labourers, and the demand for 
practical statesman. A system like that which we labour, keep pace together, hy a gentle and equable 
have been describing, in particular, has placed the uirangcmcnt, which acts wherever mankind are so far 
inhabitants of a great country in so new and untried civilizeil as to know the use of reason, nnd so prti- 
a predicament, that it becomes a matter of singular dently governed, ns to be allowed to exercise it. 
importance to trace its cflects, political and moral. But the law which compels the public to furnish 
The poor, it must be acknowledged, in all crowded employment to as many as come to claim it, and rc- 
and highly civilized States, present a problem of great gukates the wage.s given in return, not according to 
embarrassment. Where so much wealth and so much the market price of labour, but according to the 
penury are seen in opposition; where there is .on the wants of the labourer, removes at once the natural 
one side so much superfluity, on the other so much spring wiiich adjusts the proportion between the de- 
deficiency; a plan which promises a nearer equalize- mand and the supply of labourers, and exposes the 
tioii of the comforts of life brings a strong rccom- country to all the evils of a redundant population, 
mendation, at first sight, to the best feelings of tlic For as matters arc- now disposed in England, the 
legislator and the moralist. On this account, our question is not whether the parent can support liis 
English system of poor-laws has been the subject of probable family, but whether the parish will; and the 
frequent eulogy;—has been glanced at with a view parish pledges itself, by allowed custom, to discharge 
to Its adoption both with reference to France and the jiarcntal duty, when it allots a regular aiUiition 
Ireland; though the rulers cd' these countries -have to the wages of labour in proportion to the number 
hitherto been wisely contented rather to take our of children. A large familj)r of children is a treasure 
warning than to follow our example. Scotland is still in America, because such is the dcm.ind for labour, 
in a more hesitating state. - that they can in very early lifb do more than main- 

Wc shtdl therefore think it necessary, in this place, tain themselves: and they arc a treasure in a country 
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r.i.t 1 .nioil unlike- Ami.rli-n, nanuly, in the af^ricultural dis- 
irifis td‘ Kiu;l!in(l, bi'i'.'in-'e-, iwcordinf- tu iha lev Julia 
uliich prcviiib, they pliice more of the [-iiblic money 
:i\ tin- (hspot-al of liio Inline. 

Straiijre to '’iiy, iin cl ib.irntc (Icfeme of the poor- 
1,i\v, li.fj been !itti'Ui|jU'd im this voy ^roniid, that 
iln’v iuo cilciilaU-d to iicei lerale the of |) 0 - 

)iul.iti>iii at the rate to the community. 

iMen are not incliiic-d, it is s^id, to hiirllien tlicm- 
s<-!ve» with a liiinily, uiilei4 they can i>ron!i-!e thein- 
M'lves a reahonnlile share of comfort. 'That «-iiiiifort 
cu.i only bo .«i'eurod by liif-h w'a_:{es. Ihir liitjh s 
cannot be liiuiled to thu.-e wlio deserve them by their 
siiucc.s to tlie state, in rearinjL: a nunieroiis family : 
'I'hey must lx- f^iveii to single as well :ii to iiiariied 
men—to those wiill .><m ill faniiii(.s .is well .it ill,-.sc 
with l.iigp. ’I'his would hi nii|)iir<lonal)ly extrav.i- 
g'lnt- J.et u.s lliereforc sink the [iriee of hibour, hut 
se.-nro a siipjinii to thii.e iiioritor’ou.s iiiemhers of 
siiciel), wli'i furnish the iii.uiofiictories and (In- artnies 
wall fh-ir sii|ii Illiioii ehililreii. Let “ the law say, 
“ provi.le the .-.I,He with children, if you arc inclined 
lomiiri.ige: itiid, should the produce of voui in- 
du-ti'y not be sullieient to rear Ih-'in in licallli and 
vijioiir, here Is a fniul that will .supply deticieiu e...t; 
or, if the expense of rearing them picveiiis votir 
making a provision for old age, he<e i-’ a fund out of 
whieh you shall bo siipp nted wi(h deeeiiey, when- 
evi r your icliiiiiiiies prevent your powei of -•npply ing 
yourselves. .Such a provision mu I toon eoiinicr.iet 
any ii.itmal inipcdmient to a full supply'of people ; 
nnd il the applic.itionof tlu- fund be gu.irdcd by wise 
piiivisiiins, si-Liiiaig a man's best evi-rlioiis while ca- 
ji.iiile, and tho.se provitious are not pervciteil, the 
popiiiaiioii i.nsed thereby will be of ilie best sort; it 
will be robust, healthy, and fndutirinus.”* 
i'' .ri'i .An aigimieiit o r.i-h inid so coiilradietoiy to ev- 
'' > ■" - peiii lie,.-.It ihi.s requires ll.'lle C.,'iifiit.ttioii. Astate.s- 
l' man ought to liave far more tiiiin liurtiini sagacity', 

wh.i t.ilM's U[iou iiiiiiself to give di.'CC cncoiitage- 
iiii'iit to popiil.itioii, wliicli he i.s allovvid to d <, by 
the advocates I.f tlie poor-laws, “ whin it ••h.dlap- 
pi'iir that an iiu rt.ise ot people it inci'S’iiy to the 
luitlu r progU" I'l a i,.iti.>n in wea'ili and ]irospo. 
rity.’’ I' 'fills, tineli. is an iiiij-tlry to.i piofoi.eil .mil 
complex to lie safely »nirnsied to any siatL'inaii; 
e.speci.illv will 11 we iimeniher ih.il ciiconrngcmeiits 
to inorriige, like thn-e held out by our laws, cannot 
be .ipiioiiiiid ]» ) Itiujxnc: the t iiginc, once s'et III 
motion, cannot he ehetkid or siisiieiuled at ple.isine , 
il i« itsell' .irtificial. Iml the provisions for its sale 
operation must, .ifti r all, be those alone wliicIi na¬ 
ture lias esiabhsliL'il, whose piiinary laws vverc vio¬ 
lated ill the original sjicculation. Nature has tsta- 
blislied an iiuli x. in the late of wages, by which the 
w.inis of the societ y as to popnlation may be clearly 
ascertained, 'i'o set aside this index, and aubslitulo 
tint temporary and shnrt-siglited views of a st;ite<- 
man, as to •' the Wants, lesonicea, and political re¬ 


lations of a country','’ is ns pcrniciou.v in practice as roor.I..ius. 
it is unphilosophical in theory. Nature, hi side-i, lia.s 
provided by a-i universal pimciple, that the ease sup¬ 
posed to ju.-i fv tills rash aud impolitic legisl.itioii 
shall never rc-nliy exi't. Jt is a point proved beyond 
the pos.sibiiity of gain.-.iying, that population will not 
only increase up to the limit of available subsistence, 
but beyond it ;—will always reach a certain point of 
disires.n. Therefore, this instinctive principle, when 
lelt to it-self. is always ready to fill' uji every ehaiincl 
of industry by which a fimiily can be maintained. If, 
then, ilie politician ventures to inteilere, and accele¬ 
rate the natural force of this principle, he ought first 
to ensure the continuance of those circumstances 
which seem to him to require or justify such nccele- 
laiioii. ■ If tins i.s confessedly beyond his power, lic 
has no right fo iiiieifeie at all. 

'i'he.se obvious objcclioiia against disturbing the ua- 
tunil order of tilings have met with a mo'll <.tii|,ing 
eonlirmation since the peace of 181.13. 'flic unnatu¬ 
ral accelciatioii whiili li.id taken place during the war 
hecaiiii: at its concln.-.ion the cause of siicli severe 
lii-iri-s. as .aliiio-t fn rrnder peace a doubtful blessing. 

Lxli' iiii.liii.iry v-ircimistaneO'. continuing cirtaioly for 
ail un|ircec*ienti'il length of time, had given cn- 
eouragcnieiit to extraordinary exertions ; the comnion 
oliserver .-mw iiolliing unsound or unhealthy in the 
state, iis long as thing-, remained the s.-nuc; hut the 
first ch.mge of eircumstauees produced a dangerous 
revulsion, nnd proved the evil of empiric ism in legis¬ 
lation. 

This lead.s u.s on to the second miscliief arising out ,. 
of till' present stale of the poor-laws, whieh i.s closely I vii ..i -i., 
eonneeted vviih the preceding. They tend to over- 
burthen thol.md, upon which the funds for (heir su|)- 
port are ehargul ; and thus to introduce a system ol 
univers.d patijK.-rism • * iiirri.isi 

Whatever be the nature of the funds destineil to I’-iM""-"- 
support population, the tendency of popiihitioii is to 
increase hi yniiii them. 'J hi.s is matter of experience 
in Ol ly ilepaitineiit of labour, from the highest to the 
low esi. In all tlie br.milies ot national industry, there 
are always moieehiiin.-mts for employ than can attain 
it; and, ihcugh the excess, for obvious rtason.s, is at 
different petiods very difl'ercnl in degree, flu- ledtm- 
daiice |s always on the side of tho hdvourer,—there 
are alw.iys more workmen than can find employment 
ill iiiiuiiifactiirea-.ilway.s more journeymen iiiecba* 
tlie.' than can be supplied with work ;—always more 
agiioultmal lahoureis, than, taking tlie year tlirough- 
oui, can be employed iii n-ciul husbandry. Not even 
the- unhealthy, or degrading, or precarious nature of 
tho employ prevents tliis cllecl of the expansive prin¬ 
ciple of population, t'himney-swceping, street-.'.weep¬ 
ing, coal-heaving, mining, thieving, and begging, are 
.'ill pursued lieyoiid the possibility of maiiUeiiance ; 
arc all followed by ckiimaiits for support beyond the 
amount of support which they are rapalde of furnish- 
ing. 


In /iiirii ‘ Huiuani/i,', and ptKi Effects"/iht Pooi-f^aws, [tage il. The same argument is 

suppurtid b_> the I it-’ .Mr llosi, lo fii.s tahnui (.« the /’.ior-/.i/:n. 

(■ AVevlmdofl I'opuhitifn awl Production, p. 8.1. 
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But tills tendency to increase, while it stimulates 
iinlustry and tbresi}i;lit, occasions little practical dis¬ 
turbance as long us (he tuiuU by which such cl.iiniants 
are to be maintained arise from pmluctivc labour, and 
are dependent on it. Because the pressure of popii* 
lutiun, wliilu It reipiires fresh funds as means ot .sup* 
purl, contributes to increase those I'uiids by the re¬ 
turn which it makes in productive labour. 

The rase is widely dilferent with respect to eleemo¬ 
synary funds. Those who claim them are rontiuually 
becoming more numerous; but the funds themselves, 
the parish funds, or whatever funds the state can em¬ 
ploy, though not exactly defined, arc necessarily li- 
niitid by the ability of the payers. The population, 
therefore, which is dependent upon these lmiil.s, be¬ 
ing frecil from the restraints which, under usuiil cir¬ 
cumstances, prevent its redundancy, must ultimately 
surpass any funds that are not eijiiully unlimited, nod 
do nut admit of progressive increase in proportiun to 
the progressive demand. 

t k ht' expeiiiueul of supporting all wlio may rcijiiirc 

I'.Oiuoi' elceiiiosynary maintenance has been too often made 
'll. ( ha. render this conclusion doulitful. Catholic coun¬ 
tries, in winch the nature of benevolence is every way 
tuisundci’slood, allbrd, as might be e<c[>ccted. the most 
sinking proofs that wherever giutuitous supplies arc 
funiislicd. the demands soon rise above the means of 
meeting them, or, if the means are unlimited, increase 
in proportiun. Rome, Najiles, Cadi/, and indeed all 
the piincip.il cities of Spain, are desciibcd by all tra¬ 
vellers as being equally rcmarknhlc for indiscrimi¬ 
nate bounties, and uiiiveisal nieiid'city. 'I'he town of 
Oviedo, for instance, .at the time when the late Mr 
Towiisciul visited it, atfurded a most instructive ex¬ 
ample. There was an ho.spieio, or general work- 
house, the revenues of which wie f.. iflOO .Sterling; 
equal probably in Spain to thrice that sum in I'ing- 
l.aiid : thU also served as a foundling ho-spitai; besides 
wliieii refuge for the poor, and their children, the 
bishop ordered seventy reals to be distributed at his 
gate.s every morning to all comers, and weekly pen¬ 
sions botli to widows and orpliniis. In addition to all 
tills, the e.inons scattered alm.s plentifully as they 
walked tliioiigli the streets; six convents administer¬ 
ed bread and broth at noon, and a commodious hos¬ 
pital was ready to receive the sick and infirm. All 
these resources were too little, even among so small 
n population as 7.500 souls. " Notwithstanding all 
that Inis been done,” says tlnU intelligent traveller 
“ (and winit more in the way of charity can be de¬ 
vised ?) beggars, clothed in rags, and swarming wiili 
vermin, abound in every street.” 

In reading this description, we arc struck at once 
with the folly of such uudistinguishing charity. Yet 
what do we see in the account of Oviedo, but that 
state on a small scale, which the poor-laws arc cal¬ 
culated to render universal in England ?—Work- 
houses in every parish, supported at the public 
charge, and serving as foundling hospitals, and oiFcr- 


ing a refuge to tlie poor and their children. Besides t’ner-l ■»"*■ 
a regular donation to those who may not like the 
confmeiiieiit of the workhouse, but can jirefer the 
rlniiii of a burllieiisome family. And all this inde¬ 
pendent of the piivnte charity, wbieli we have no 
wish to sec curtailed, but which ought to stand alone ; 
the “ br(<ad and broth at noon," judiciously admini¬ 
stered, and the pniilic “ hospital ready to receive the 
sick and intirni." The dilferunce in the circumstances 
and character of the two countries has rciitlercd tlie 
conse(|iienccs hitherto less calamitous in England 
than in .Spain; but the tendency is similar, and the 
cifect €(|uuily disproportionate to tlie means; legal 
provision has been seen to be no preventive to indi¬ 
vidual want, or national distre.ss. 

And why is this, but because the chiimanls are 
daily multiplying in number, and press closer and 
closer upon the funds destined to satisly lliem ? The 
fiierea.sed and increasing burthen of the r.itcs in ling- 
land is n sufficient proof of the truth wliieli we desire 
to establish. Notwithstanding tlic degradation of 
dependence,—the liability to ve.xatious, and urtcii 
piimful removals,—the restraint of woikhouses,— 
and the murmurs of the reluctant dispensers of com¬ 
pulsory alms, to all which an Englksli pauper niitsi sub- 
iiiit; experience has made it very evident that, as 
long us any public support cuii be relie<l on, tlie 
claimants for it will increase in number and iiiiportu- 
nity; and that, if' uny limit is to be set to the de¬ 
mand, it iTi'ist be sought for somewhere else tlinii in 
the forbearance of the people, or the decrease of in¬ 
digence. 

Already has the claim, in very many instances, c.\-Ai iii;ii ir 
ceeded the available resource'!. In iiumerou.s aruh;' 
extensive districis, during the years 1SI0‘, INI", ami * '' 

ISIH, it proved impossible for the contributor to fur¬ 
nish the quota w'liicli the necessities of those with¬ 
out labour, and, therefore, without support, demand¬ 
ed. Admi#$ior. into the work and nlms-liouse>. once 
dreaded as tlie last resort of hopeless penury, iin\ 
been courted as a boon, and accepted as a lavoiir. 

Whilst ill London, and "tlier great towns, many al- 
mo.st starving faniilies were delerrcd from applying 
to the parish by the crowded, iinhcaltliy, and horri¬ 
ble state of the ivorkliou.se.s into whicli they would 
be received, if indeed they could be received at all; 
many parislie.s were absolutely unable to raise- tliens- 
sessment'-', the increase of which, ucoording to the 
existing laws, has tended only to bring more and 
mure persons u]>on the parisb, and to make wliut was 
collected le.ss and less cfTcciual; and yet there w.i-s 
.an almost universal cTy from one end of the kingdom 
to the Ollier for voluntary charity to come in aid 
of the parochial a.<iscssrncfits. * 

In the mean time, the amount of the rates tliem- 
selves, which was, in 178-5, L. 2,00(>,0(i(), in 180^, 
bad reached L. 4,‘if)7,0o0, in 181.S, L.i',2!)Lf>0l). 

This increase, great in itself, becomes still more im¬ 
portant as a proof of the eficct of the system, wlien 


• Malthus OM Population, .5111 edition, Vol. II. p. .8.52. 

f Iteport of Select Commithr, IS17-182I. The “ Letter to Mr Peel" estimates the increase in the price of 
wheat at J) per cent, in ISP.'S, and the increased population at 17- According to which, tlie amount 
ought to have been L. 2,438,(JVy, instead of L. -kjaiiTiSKia. 

VOL. VJ. PAUT I. pp 
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'"■•wo rcnioiiibor iJie iiitcrvj'iiing ycurs liud Ijofii 
_V»-‘aJ‘s <>r uiiKx.iini'-ud <!cniaiiJ for mtii and every kind 
of labour : and aJu*. that, owing to tlie .sudden growth 
of the biiideu dining tlii'scuri itn-suf I SOU and I SOI, 
u rein II kalile inijiruvenu’iil Inid taken pliice in the 
collet uori and dinbuisemcnt of the partiehiul tinids, to 
Ku gri .It a degree. Unit any material diiuinution eniinut 
generally be expected Irnin more piiideiit inanagc- 
iiieiit, whilst the .sy.steni itseif remains. Under these 
eireuiiistances, if the disoider li.id not been radical, 
tile annual expenditure ought to liuve bcooine Jess 
and less, instead ut increasing, from ] 80 ‘j to 18 Hi, 
by a third of ilic* whole, or about a sixth of the 
prupoiiioniil amount, utter iillowiiig (or the increase 
111 populutiuii and the price of corn. 

It is espeeinliy iieeesMiry that iho price of cotii 
should always be taken into tlic account. 'I'iie pub* 
he IS very liiible to be misled by an apparent de¬ 
crease—a deereuse in the actual sum, wiiilst the in¬ 
crease is really proceeding, and the burthen heavier 
iluin evir. It is plain, that L. 100, with wlieat at 
to.', /iir (piartei, Ls equal to U,‘200, with wheat at 
.s()s., ami IS paid with far more diiliculty by tlie ugri- 
eullurisl, who furnishes the great proportion of the 
rates. If corn continues at the pricca of lS‘ 2 o, t|)(. 
rales will not be vfficluully lower,' till the L.7,o00,000 
of I Sill are reduced to U. t,(X)0,000; an event which 
we no inor,' expect to witness than the reduction 
of three millioiix of the population. 

'flic alurniing distress which followed the spring of 
ISl.'i, the eofj.seipient increase of the rates, and the 
ditlieiilty of meeting this demand, led to a long and di¬ 
ligent impiiry into the whole aubject beibre a Cuni- 
niittee ot tlie House of Conimuns, in the session of 
ISI;. IVoiii the returns which were then made from 
ilie mimulaef uring towns of Birmingham, M.'ioclicstcr, 
(.'oventry, tVc.;* and also from many distriet.s .solely 
agrieultuial, it elearly appeared that tlie excess of de¬ 
mand above the funds [irepured to answer it, was no 
tlieui'i ticul or even distant danger, but one which 
boint districts had already experienced, and to which 
all districts were mure or less rapidly approaching. 
Distiiiiiit for rates hei.ante very general; uiid every 
distraint is an cneru.ichinent upon the iiatiunaJ ro- 
Miurees, and a convursimi of capital into income. 
We soon become alive to ilie probable result wliere an 
indiviihial does this; and if a nation is hut nn aggie- 
g.ite of indivnluals, national extravagance and indi¬ 
vidual extravugimce must pay the same penalty, and 
cud III the same fate. 

It IS impu.ssible to predict, with any certainty, how 
long or how short a time tiie -pri'sent system might 
go on, before such a crisis arrived. Whenever the 
charge upon the land for the support of those who 
do nut add enough to the annual produce of the 
euiiiitry to support theuiselvcs, h so great that the 
laud can bq^no longer cultivated with a prolil, then, 
of course, it w ill be thrown up. 'I'his charge is gru- 
iliially increasing every year, if not actually, yet re¬ 


latively to the jirice ot corn ; and the natural efibet I'oor-i 
has already tollownl in some districts where the'**«»■* 
pre.ssuri! is pai ticul.iily severe. It is evident that, in 
proportion as litis take.s place, the rates becninc still 
heavier on those who continue to pay. So that the 
teiideiiey is to umtrael the contributors uiiiiiially 
into a narrower and narrower circle, each step bring- 
ing sonic upon the rules for support who had before 
assisted to pay them, till the wliolu cement of society 
gives way, and the natural gradation of ranks and 
lortuucb, on which its prosperity depends, is sunk and 
lost ill national puu[ierism. 

Such u crisis was cicaily apprehended by tlie Coin- ' 
inittee oi the House ol Commons; and with a short 
extract Irani their deliberate and valuable Itepnyt, 
we sliall confirm, as well as conclude, our own ren- 
soiiiiigs:— 

'• Whether the assessinerit be confined lo land and 
iiouscs, as ut present, or other deiioiniiiiitions of pro¬ 
pel I j be made pruetieally liable to tlie same cli.'irgc, 
the Coinmittee I’eel it their imperious duty to stall 
their opinion, that, unless some etiicucioiis check be 
interposed, tliere is every reason to think that the 
ntiiiHint ol the assessment will uonliiiue, as it ha.s 
done, to increase, till at a period, iiiori' or less 
remote, according to the progress the evil has already 
made ill diil'ereiit places, it shall have absorbed the 
profits of the property on which the rates may liavc 
been as.sessed: pioducing thereby the neglect mid 
ruin ol the land, and tlie waste or removal of other 
prujierly, to the utter subversion of that liappy ord>.i 
of .society ijo long upheld in these kingdoms. 

“ 'riic gradual increase wliich has taken plate 
both in tlie oumber of paupers and in tlie ns.sess- 
meiit for their .vuppoit, can hardly fad to have aiiscii 
ti 0111 causes iniieriiiein the .systim itself; us it docs 
not appear to have depended entirely upon any tem¬ 
porary or local circumstances. Scarcity of provi¬ 
sions, and a diminished demand for paiticuiar iii.mu- 
Jactures, have occasioned, from time to tune, an in- 
crea.se<l pret.sure in particular paiislits. But by 
comparing the assessment.s in the two loimlies in 
this kingdom in which the largest portion of tiie po¬ 
pulation is employed in ngrieultuie, namely', Bed¬ 
fordshire and Herefordshire, it will he .sei ii that 
there has been the same progressive augiiicntation 
in the amount of llie assessnieiits, as may be obsoi vid 
lo have taken place in the nianufactiiriiig counties.’' 



.VlolHJ- E\- 
|i('n(!id on 
Baujiors, III th( 
Yi'ur inilin); 
HaBtc-r 177 t>, 

(oinitdag frsc- 
tiuni-.) 

An’ragi 

Expriiiliturt 

iin 

ITtU, 17H4, 
17Ho. 

l-'vpi-n- 

rtilarc, 

I(j03. 

l-xpcn- 

dituif, 

lllla. 

County of | 
Hereford, / 
Bedford, 

L, 10,,798 
Hi,«i(;‘2 

ic,7i!7 

20,977 

-18,067 

•J8,070 

.70,.S70 


* In Maiielie.ster, the relief given to the oiit-loor poor increased within ten years from IS()J5 to 1.. 1 1,000, 
instead of L. 8000 per aninnn ; .<md the whole expcndituie, from L. lb',000 lo L. 27,000, in the most mo- 
derate years—-in dear-seasons, one-third more. In Birmingham, the increase in ten years was one-third, 
being L. 20,000 in 1800. 1*. ‘io.OOO in I81(i.—towmowj’ lit port. 
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Ijiws. The evidence afforded by this tabic is not to be 

''■^resisted. The eharj^e on the rates, in mi,':, not in 
t«vo or three counties only, but tiikinjj l''rigland 
throughout, w.xs double its nmountin 179 *'>; though, 
ill ISl.'i, the price of corn hail sunk to a moderate 
average. What then, except a change in the exist¬ 
ing lavr.>i niul management, i.s to hinder their doubling 
again in twenty more years—at least virtually 
doubling, with respect to the ability of the payors? 
lint it certainly raiinut be supposed that land which 
now, in many cases, pays a rate equal, or more than 
equal, to the rent, ean afford to double that charge, 
mill he ciiltiv.ited with a profit. In fact,many petitions 
wcie laid before I’arliaincnt, complaining that the 
iniii-iual value of the property assessed to the poors- 
rates, was not sntficient to maintain the numerous 
and increasing claimants, eVen if it weie to bo set 
free of rent'; bo that the parishes were threatened 
with a total abandonment of the oeraipiers of their 
land. And though thebe arc, iiidi'-put.'ihly, extreme 
eases, there is (juiie enough in the general appear- 
anei! of the country to warrant the ooneinsinn ex- 
prcs-seii ill the Ut-port, and to justify (he worst appre- 
lieiisions re.specting the eventual consu({uencc of the 

!*ys‘‘’«l- 

This is sutfieicntly proved by the experience of the 
five years s>ic< ceding 1815, as digested in the fol- 
'owing table: • 


yviH. 

fnf 

the Iti'lii’t iirUic 

Afcraj.'je |•ru•u of 
Corn jtfj Quan 
ter. 

l.HI 5 

L.5, 118,81.5 

s. </. 

70 e; 

ISKJ 

.5,7'-’I,;50(; 

fil 10 

1817 

(),yi8,!il7 

87 1. 

1818 

7,890,118 

90 7 

1819 

7,.531,fi50 

y 

1.8J0 


«9 5 


Now, upon the first glance at this table, it will 
appcMr, tlui a» the price of corn in 181.5 and in 
I8'20 was the simo, the amount of the rates ought 
likewise to have heen the same, with the addition of 
ten per cent, for increase of population. U ought, 
therefore, to have been six millions in 18'Jl), accord¬ 
ing to the scale ol 181.5. But it is millions, 

giving a niillion, or onc-sixth of the whole, as the 
actual growtii of five years. This surely must sulis- 
ly every doubt concerning the ruinous tendency of 
the .system, and shows that the-only remaining ques¬ 
tion must be, not whether the evil is in its own na¬ 
ture progressive, but how the progressive evil may 
be most wisely and offectiially restrained. 

.Such arc the political oonbequeiices of the system 
of poor-laws, as now administered in England. Its 
moral ellecis are no .Jess pernicious . 
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1. file first of these which we shall mention is roor-I.»w». 
that total improvidence which exists in so remuikahle 
a degree both among the manufacturing and agri- Miin.1 
cultHrnNahoiirers. In the former class, this is pj..®*‘he 
culiarly inexcusable. The demand lor all labour is I'Tiiipwvi 
rtuotnatiiig, and liable to occasional and sudden va-dinc-. 
riations. Hut iu manufacturing labour such differ¬ 
ences arc of most frcijuent occurrence. A change 
of fashion at home, or a municipal regulation abroad, 
the discovery or failure of a mine, the wealth or po¬ 
verty of a customer, all bear directly upon it, inde¬ 
pendently of the more important Huctuations arising 
from the hostile or peaeetui relation of neighbouring 
countries. I’tierefore labour of this sort, though 
far more productive in its flourisliiiig seasons, is fur 
more precarious in its eventual success than any 
other. 

'I'lie remedy against the inconveniences arising 
from these causes is to be found in that moral fore¬ 
sight which belongs to intelligent beings, and dis- 
tinguishes, or ought to distinguish, the civilized and 
socal man from the thoughtless savage. If it is the 
nature of manufacturing labour to be barren at one 
season, and productive at another, the superabun¬ 
dance of the harvest must provide against the lime of 
scarcity. But notwithstanding all that must he clear¬ 
ly known, and bitterly experienced on this account, 
there is among the manufacturing bodies in our large 
towns a most (iroliigatc disregard of any moment be¬ 
yond the present. The system of the savage is seen 
in the miilst of a crowded population. For a time, 
on the sudden acquisition of plenty, there is the same 
M'aste, ^ tlie same idlepcss, the same debauchery, 
w'liich is quickly succeeded by a limilar want, a si¬ 
milar necessity for extraordinary exertion. When 
the wages of the maniilUeturcr experience a sudden 
rise, his weekly expenses rise in the same pro[ier- 
tion. Ferliaps he works but half the week, .and 
spends the rest in low and prolligatc execss. I’er- 
Imps he squanders his supcriluous wages in a man¬ 
ner ^the mnst absurd, and the most unsuitable to Ids 
station in life. But at all evcntti, when the year 
ends, he is in no sensa butter than he was at the bn- 
ginning; his advantages have hi-cn altogether tlirown 
away; lie is not rieher, and in a morni sense he is 
poorer, because Ids dissolute habits are more con- 
tinned. It appeared in evidence before the House 
ot Commons, that the ribbon weavers at Coventry, 
who were at that moment requiring parish relief, had 
six months before been in the receipt of two or three 
guineas a week, which they liad expended in the 
most sumptuous manner upon poultry and other lax- 
uries ; in selecting which they were so f.istidious, that 
the usual market ot the place was not good enough 
for them, and supplies were regularly sent down from 
London. 

The agricultural labourer has fewer goldto oppor¬ 
tunities than the manufacturer; still most of ihera, 
with frugal habits, might save L. 5 per annum, wldUl 


* Ilep'irl on the Poor-Jtate Returns, ordered to he printed 10th July 1H21. 

t 1 he particular sums expended in law and removals are not specified in the returns after 181.5, and 
tliercfoie cannot be subtracted from the total amount. They amounted in ISIS, 1S1+, 1815, to about 

L. SSOjOOO pe/ annum. 
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I'.i.ir i.n» they arc unmarriL-d; wlicreas not one in fifty, por- 
haps, is master of lliai sum at any period of his life. 
Whenever their wii};es go beyond their actual neces¬ 
sities, the overplus is carried to the uleliouse. If an 
accident, or an illness, or a failure in the demand for 
labour, keeps the man from work a forliiiglit, the pa¬ 
rish IS c<illed upon to supply the deficiency. That 
lie should have even a week's provieion beforehand 
is entirely out of the question, it would be thought 
a most unreasonable expectation. Tliougit perhaps 
he is a single man, and has no family demands; or a 
inau in the fiower of Ins age, who may have earned 
large wages at t(e>k-work lor years; or an elderly 
niiin whose children arc all off bis hand.s. in short, 
whatever may have been Ids situation or opportuni¬ 
ties, he lias always lived, to use a common, but cx- 
preasive phrase, Irom iiand to mouth. 

Now it is impossible to believe that the known and 
regular provision of the poor-laws is not at the bot¬ 
tom of this unprincipled extravagance, which has 
now become inveterate throughout the country. We 
cannot but .suppose that in a land where so much in¬ 
telligence, so strong a moral sense, so active a spirit 
of industry exists, men who knew that they were 
liable to accidents and reverses, if they also knew 
that they had only themselves to depend upon, would 
employ some part of their present earnings to pro¬ 
vide against future contingencies. It may be said 
that to men who work hard, and arc necessarily 
much collected together, thu temptation to low dis¬ 
sipation and extravagance is irresistible. But these 
temptations are not stronger to one part of the com¬ 
munity than the other; and ip servants, petty trades¬ 
men, and small farmers, considered as a body, there 
is much of that forethought end frugality which is 
tlic best foundation of individual and national wel¬ 
fare. Many of tbese, during the unparalleled vicis¬ 
situdes of the lost S5 years, have had more to 
struggle with than the labourers; yet they have hot, 
in the same regular manner, fallen upon the parish 
funds, because to these cIusacs such a resource is 
still considered a reproachful degradation. We ar¬ 
gue, that similar frugality would have characterised 
our labourers also, if tlicir natural disjiosilion to 
sensuality had not been favoured, rutlier than re¬ 
strained, by tiic assurance of a systematic provi¬ 
sion, when vice and imprudence should bring on 
their necessary results, and terminate in penury. 

2 iiisi-on- 2. Another injurious eri'ect of the poor-laws is 
Spirit t|,0 anj discontented temper which is generated 
IuTto ignoranee of the real causes of poverty. Almost 
tiio rnu&i-s every thing which has hitherto been dune for the 
•>i I’ovcrty. poor has tended, as if with caro and intention, to 
throw a veil of obscurity over this subject, and to 
hide from them the real origin of tbcir difficulties, 
fn all cases, the lust man whom any one, labouring 
under misfortune, is inclined to accuse, is himself. 
But the poor-system tends to maintain the opinion, 
that he is the lust person who ought to be accused. 
The workman who can find no employment; the la¬ 
bourer who feels his large and increasing family a 
burthen which he can ill support; the aged and de¬ 
crepit, whose pittance barely furnishes them with 
the necessaries of life; each lay the fault of their 
particular distress upon the pari^, or upon tlie over- 
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seer, or upon the magistrate : but never blame their Foof-t «« 
own inipruilcnce in neglecting a provision, or their 
extravagance in throwing one away. And when re¬ 
lieved, to ilic full extent that legal charity can re¬ 
lieve thuiii, they never acknowledge any sense of ob¬ 
ligation, unless they should be brought to a better 
mind by feelings which the poor-laws are rather cal¬ 
culated to extinguish than to awaken. 

We can hardly be wrong in setting these errors 
to the account of the system itself. '* On these oc¬ 
casions,” us Mr Maithus justly observes, “ the only 
way I have of judging, is to put myself in imagina¬ 
tion in the place of the poor man, and consider how 
I .should feel in bis situation. If 1 were told that the 
rich, by the laws of nature and the laws of the ian<I, 
were bound to support roe, I could not, in the first 
place, feel much obligation for such support; and, 
in the next place, if 1 were given any food of an in¬ 
ferior kind, and could not see the absolute nccc-ssi- 
ty of the change, which would probably be the case, 

1 should think that I had good reason to complain. 

I should feel that the laws had been violated lu my 
injury, and that I had been unjustly deprived of my 
right. Under these circumstances, though 1 might 
be deterred by the fear of an armed force from com¬ 
mitting any overt acts of resistance, yet I ’should 
consider myself as perfectly justified in so doing if 
this fear were removed : and the injury which 1 be¬ 
lieved that I had sufiered, might produce the most un¬ 
favourable effects on iny general dispositions toward.s 
the higher classes of society. I cannot, indeed, con¬ 
ceive any thing more irritating to the human feel¬ 
ings, than to experience that degree of distress 
which, in spite of all our poor-laws and benevolence, 
is not unfrequcntly felt in this country ; and yet to 
believe that these sulferings were not brought upon 
me, either by my own fault, or by the operatiuii of 
those general laws which, like the tempest, the blight, 
or the pestilence, are continually falling hard upon 
particular individuals, while others entirely escape: 
but were occasioned solely by the avarice and injus¬ 
tice of the higher classes of society. 

On the contrary, if I firmly believed that, by the 
laws of nature, which are the laws of God, I had i o 
claim o/'right to support, I should, in the first place, 
feel mysclt more strongly bound to a life of industry 
and i'rugality; but if want, notwithstanding, camu 
upon me, 1 should consider it in the light of a sick¬ 
ness ; as an evil incidental to my present state of be¬ 
ing, and which, if 1 could not avoid, it was my duty 
to bear with fortitude and resignation. W’hat 1 re¬ 
ceived would have the best effect on my feelings to¬ 
wards the higher classes. Even if it were much in¬ 
ferior to what 1 had been accustomed to, it would 
still, instead of an injury, be an obligation; and con¬ 
scious that I had no claim of right, nothing but the 
dread of absolute famine, which might overcome all 
other considerations, could palliate the guilt of re¬ 
sistance. 

“ 1 cannot help believing, that, if the poor in this 
country were convinced that they had no claim of 
ri^ht to support, and yet in scarcities, and all cases 
oi urgent distress, were liberally relieved, which 1 
think they would be, the bonds which unite the rich 
with the poor would be drawn much closer than at 
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Pont.Liiwt. present; and the lower classes of society, as they 
would have less real reason tor irritation and discon¬ 
tent, would be much less subject to such uneasy sen¬ 
sations.” 

X I'.Kiinc. 3- To this habitual discontent is to be added the 

»ion of the selfishness and mercenary spirit arisinj; from the ha- 

♦Jenuiiic Jjij of looking to parochial assistance in every cmer- 
gency. Instead of that sympathy and active charity 
which would be shown, wc fully believe, in this coun- 
try at least as much as any other, if the poor were 
not brought up to expect that relief must be award¬ 
ed to all in whatever shape it is required, a certain 
price, an adequate repayment, is demanded, for every 
triding service. If an aged parent is lodged under 
the roof of a child, the parish must give a remunera¬ 
tion. If an orphan is to be provided tor, the first ques¬ 
tion of the relation is, what will tlio parish allow i If 
ago or occasional illness require some domestic at¬ 
tendance, a demand is regularly made for trouble 
and loss of time. Dr Cbaliners sneaks the result of 
experience both south and north of the Tweed, 
when ho laments it as " a heavy encumbrance on the 
work of a clergyman, that,.in addition to the primary 
and essential evils of the human constitution, he has 
to struggle, in his lioly warfare, against a system so 
replete, as pauperism is, witli all that can minister 
to tlie worst, or that can wither up the best, affec¬ 
tions of our species." (^ChrUian and Civic Economy, 
No. 10.) 

The effect upon the giver is certainly no better 
than that upon the receiver of these legal alms ; 
and thus the most valuable part of real charity is 
thrown away. The immense sums distributed to the 
poor ill this country by the parochial laws are impro¬ 
perly called charity. They want its most distinguish¬ 
ing attribute; and as might bo ppected from an 
attempt to force that which loses it essence the mo¬ 
ment it ceases to bo voluntary, their effects upon 
those from whom they are collected are as prejudi¬ 
cial as on those to whom they arc distributed. On 
the side of the receivers of this miscalled charity, in¬ 
stead of real relief, wc find accumulated distress and 
more extetided poverty; on tlie side of the givers, 
instead ol' (ileasiirahlc emotions, unceasing discontent 
and irritation, ilow can it be otherwise f Tlie rich, 
who are little affected by the amount of the rate, 
pay it as a tax, and either view it in no other light, 
or apply it as a quietus to their conscience, as if 
having furni.shcd their legal assessment, they had 
fulfilled their duty in the way of charity. The mid¬ 
dling classes, upon whom the burthen presses most 
severely,- -as the little annuitants, small tradesmen, 
and inferior farmers,-—not only pay it as a tax, but 
feel it as a tax, and consider that they have the usual 
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privilege of murmuring at its amount. Indeed, the Poor-Lswi. 
injustice of the system, as it soractiines falls upon 
payers of this nature, Ls so glaring, that nnthing but 
the uselessness of remonstrunoc could prevent its 
being loudly heard. Those who are constimtly sup¬ 
ported on parish pay are better off than a large 
number of those who contribute; they are certain of 
receiving, as long as there is any capital stock on 
which a distress can be levied; but the power of 
paying in the oUiers depends upon their customers, 
and upon many contingent circumstances. The 
pauper also is secure in the possession of his effects, 
those of the contributor are daily liable to be seized.* 

The pauper, too, can afford to live better, and to 
spend more on his family or himself throughout the 
year, than the petty tradesman, or aniiuitunt, or 
renter of a little land, or many others in that humble 
but useful class just above the' common labourer- 
These are the persons on whom a scarcity falls heavy; 
these arc the persons who must diminish their con¬ 
sumption ; these are tlie persona who feel the revul¬ 
sions of trad6, and the pressure of taxes; their families 
must commute bread for potatoes, while their pauper 
neighbours arc living in comparative plenty. Under 
such circumstances, it is scarcely possible for man 
not to complain; or to acknowledge the truth of the 
Ciiristian maxim, *' It is more blessed to give than to 
receive." 

4, There are other immoral consequences of the 4. Kneour- 

R oor-laws which Jire too obvious to need particular ‘o 
lustration. Husbands are encouraged to desert 
their wives, and fly from the burthen of their fami¬ 
lies, knowing that they will not be unprovided for. 

Women are encouraged to admit illicit intercourse, 
from a confidence that if it should prove fruitful, a 
marriage will be probably forced from the ordinary 
operation of the laws; a calculation which begins in 
vice, and can only end in premature and ill-sorted 
marriages. Indeed, their general effect on character 
admits of indisputable proof, independently of all 
argument or theory. It is notorious that the most 
steady, industrious, and moral workmen, on whom 
the employer can place his surest reliance, arc those 
who do not legally belong to the parish in which they 
are living. It would be impossible to desire a more 
convincing evidence of the pernicious tendency 
of the present laws. Wc shall therefore conclude 
this branch of the subject, by noticing a collateral 
evil of the system, also tending to demoralize the 
people. It collects an undue proportion of the po¬ 
pulation into towns. The population of cities and 
towns, instead of comprising, as had been calculated 
during a considerable part of the last, and the whole 
of the preceding century, about one-third of the na- 


* “ You do not compel the poor man to sell his furniture before you relieve him ?~No-—certainly not. 
But if a man has to contribute to the relief of the poor, and from loss of trade, or Irom the pre.tsure ol 
children, he is not able to pay his rates, you sell his furniture and effecte l-^I have been compelled to 
Sian a warrant of distress. Then, is not the pauper that is reljcved in a much better condition than the 
pauper who contributes ?—He is so far in a better condition, that what he possesses is more secure to him. 

"^By a natutc (54th Geo. HI. c. 170, s. 11), such persons may now be, by magistrates, legally exonerated 
from charges. 
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. lion, now approu- Ites to nearly one-half. From ISO! 

in 18! 1, tl>e incre:iM‘ oflioiisrs in the towns of Great 
Britain average I'J/Jtv <;e/(t.,aiid the; inhabitants 15/i'r 
In the country,the increase of houses somewhat 
exces il-i 11 /irr fciil., and the iiihabilaiits I.t prt cvnl. 
Mr Goiijuhuuii uliservc.s, that to whatever euusc it 
may he :titrihuie<l, there has been a considerable ton* 
denev to (liininish the rural {lopulation, and to in- 
creifrc that of the towns in general.* But the cause 
i.s very evident to any one who has watched the 
upei'iition of the poor-laws. Cottages entail upon 
tile hind so heavy a burthen, that no proprietor will 
sufTer one to he erected upon his estate which is not 
absolutely necessary. He can obtain no rent which 
can iiuleiniiify him lor the probable chatges of an ad¬ 
ditional family, which will po.ssess a pcr|K;tuul claim 
for support upon his land. But in town.i, where the 
properly in land is much subdivided, the immediate 
1 ) Jv.iniage of letting siuall houses at a considerable 
profit, f.ir overb.ilnnces the di.stanl evil arising to the 
iiubvidii-il from ilic increase of the rates, to which 
all till- inluhitarits of the town will be fniced to eon* 
tribute ihjir sh.irc. The consequence is, that there 
(inly are houses built, and thither the uvertinw of the 
country parishes resort, and going out into the 
neighhourliuod for daily employ, spend their leisure 
hours in the town, and lose the simple habits us well 
u.s the simple reert ations of the village. 

Having now explained the poor-system, as it 
..'■ii'il'i'i't ***• present in Knglund, and shown its injurious 

'\m, iHliiitni ell'eets, both upon the ninial and political health of 
III till sy.. the eiinimunity, it only remains to advert to the 
.several plans which have been hitherto proposed for 
its melioration or abolition. And of these, leaving 
the compulsory, contribution to friendly or other 
provident societies ; the assessment of all other pro¬ 
perty to the rates, us well us that upon which they 
have been hcretnlore raised ; and the allotment of 
cottages, with a small quantity of land to the la¬ 
bourers who might have the most numerous families; 
—a.s either inadequate, inexpedient, or impracticable 
remedies—we .shall eoiifme ourselves to the two 
wliieli best deserve the attention of the Legislature, 
and have obtained the most of it. These are, first, 
the estuhlishnient of a maxiinuin, beyond which the 
.annual amount of the rates in each parish shall nut 
be inrreiised; and next, the gradual abrogation of 
the law of Ulizabetb, on which the whole system 
has been erected. 

The plan of fixing a maximum has been oficn 
I. I’lnii of rcenmnicnded, under the alarm arising from the pro- 
<•.uiilisliiiii; jT|.,.,jsivc increase of the annual rates. It is pro- 
1),'1“'^""''“'posed to take the average of a certain number of 
vimiint I years past, and fix that as the sum which no future 
>,• 1 ' r.,i«'il assessment should exceed; .so that, if the rates of 
any given parish had amounted, on an average of 
the largest and sniiillest sums during the lost ten 
years, to L. 500, L. 500 should be considered as the 
utmost limit of charitable relief to which the claim¬ 
ants on that parish were legally entitled. A plan 
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of this nature was brought forward in Tarliament in Poor.]:,nw». 
the year 1821; hut clogged with so many objec- 
tionablc alterations in the law of settlement, that it 
met with less attention than the respectability of the 
mover would otherwise have secured it. There are, 
however, radical objections to the plan itself. “ Un¬ 
der such a law, if the distresses of the poor were to 
bo aggravated tenfold, cither by the increase of 
numbers or the recurrence of a scarcity, the same 
sum would invariably be appropriated to their relief. 

If, in the meantime, the statute which gives the 
pour a right to support, were to remain unexpunged, 
we shall add to the cruelty of starving them, the in¬ 
justice uf still professing to relieve them. If this 
.--tatiite were expunged or altered, we should virtual¬ 
ly deny the right of the jiour to support, and only 
retain the absurdity of saying that they had a right 
to a cerUiiu sura.” (Malthus, HI. p. S.j'l.) 

In order to obviatethis evident objection to the mea¬ 
sure, a provision was introduced into the bill allowing 
additions to be made to the fixed raaxiiuuni, by ae. 
extraordinary assembly of the inhabitants and neigh¬ 
bouring magistrates, in very peculiar cases of local 
pressure or general scarcity. It is plain, however, 
that this is a virtual ubamlonmcnt uf the principle 
of the measure ; and by necessary con.se({uenee, of 
the measure itself. Thu right of the people to cer¬ 
tain support being recognized, no legislative fiat cun 
limit the extent uf that right. No inh.'ibilant could 
resist the demands of the people.; no niagistratc 
could he expected to maintain the inaxiinnin, in any 
season of difficulty, when alone it would he of miicli 
practical value. If a dam, wliieh is rai.«ed to keep 
out the encroachments of the water, is to be opened 
whenever the water presses forcibly against it, tlie 
surrounding country Inis little reason to trust to its 
( ffcct, when threatened with an inmidiitioii. 

This objection equally applie.s to .an amend I’tm «t .i 
ment which has been since proposed, to render the 
maximum a gradually decreasing ninxinmm, by 
subtracting from its amount lOs. or 2()s. pi r a ril. ‘ 
annually, till the whole was extirrcl. But to any 
one acciuaintcd with the manner in wliieh the afiairs 
of a parish aie and must be conducted, taking the 
country a! large, such impossibilities must occur 
in tlie execution of a law of this nature, as render it 
quite undeserving attention us a national measure. 

The business of overseer; for the first half of the 
year, would go on smoothly enough. By that time, 
three-fourths of the legal assessment would |>robably 
be spent. Then all, whatever might be their wants, 
must he put on short allowance, and future claim¬ 
ants excluded Hut each of such claimants would 
justly consider that he had as good a riglit to be 
supported in his hour of need, as those who hap¬ 
pened to be visited with misfortune a few months 
before; and those whn.su mischance it was to be in 
distress when the fixed sum was collected and expend¬ 
ed, would be particularly ill used on being refused 
assistance, while so many others aroiiiul them had 
enjoyed this advantage. If such a measure were [lass- 
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Poiir-L»>r<. cd, It H'ould be virtually repealed In half the pariali- 
oa of tile kingdom before the expiration of live years. 

nesiik'Sj there is nothing in any measure of this 
kind, which tends to stem the progress of paupcrisin; 
nothing to prevent (he numbers from annually in¬ 
creasing, which require public as-sislancc. All the 
cliaiinels by which the main stream is supplied, ns 
described in the beginning of (his article, remain the 
Slime ; why, tiieii, should we expect that the stream 
itself should gi ow narrower, or cease to overflow its 
bounds f If, then, the sum collected were to be di¬ 
vided among ail who might be in want, however their 
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numher might increase, great misery must ensue; 
.and all the hlame of it would be laid, not without 
much apparent justice, to the charge of the society, 
Incli undertook Ac support of the poor, yet sup¬ 
plied tiicni so sparingly, that they must necessarily 
die of hunger and disease. 

'I'lie only measure which can be considered as 
iitlicr politically wise, or practicolly efficient, is one 
whieh shall gradually annihilale the system by at- 
t.tclving directly its vital principle, and striking at the 
root of the di.sease. '('o this end Mr Malthus pro¬ 
poses that 0 regulation should be mode, declaring 


thai no child horn from any marriage taking place 
alter the expiration of a year from the date of the 


law, and no illegitimate child barn two yiat.s from 
the Mime date, shall ever be entitled to parish as- 


to public support; and that this w'ould occasion 
confusion, discontent, and ultimately turbulence, by 
which the nation would be kept in contimial disorder. 

We are of a diflerent mind : and that not only on 
general grounds, but for reasons of experience. No 
new measure, in truth, can reduce the lower classes 
to a more unequal state than the existing system. 
Every parish has its own rule, founded partly on the 
ability of tlie payers, and. partly on the character of 
the overseers. Every district has its own scheme 
of administration, dqiendent on the discretion or 
indiscretion, foresight or carelessness, of the local 
magistrates. A few parishes, a few bright spots 
appear, which careful management has pre.scrved 
from the infection of the surrounding plague; and 
those parishes are in all respects the best satisfied, 
because the most comfortable. An account of one 
of these appears in the evidence before the House, 
in which I he custom of employing labourers by task- 
w'ork has enabled them to support their families 
without application to the magistrate; and yet it 
comes out incidentally that this parish is‘so great a 
favourite, that false oaths and otiicr fraudulent means 
arc frequently taken to get into it. 

Already, too, there exist in every parish those 
who have, and those who have not, a claim to sup¬ 
port, according as it may happen tliat they do or do 
not legally belong to it. What keeps the residents 


'.i.'-tiinee. And, tu give a more general knowledge 
of this law, anci to enforce it more strongly on the 
ijiliid.'^ of the lower classe.s of people, the clergyman 
of each p.irish should, after the publication of banns, 
read a vhort addre<.s, .stating the strong obligation on 
every man to support his own children; the impro- 
piieiy, :in,l even immorality, of marrying without a 
pru'peet of being able to do this; the evils which 
had uMiiked to the poor themselves from the attempt 
winch had been made to assist by public institutions 
in u duly which ought to be exclusively appropriated 
to |iarents, and the ab.solutc necessity which had at 
leiigili .tppe.ircd of abandoning all such institutions, 
oi. aecuuiii uf their producing effects totally opposite 
to those which were intended. This would operate 
as a fair, distinct, and precise notice, which no (nan 
could well mistake ; and, without pressing hard upon 
any particular individuals, would at once throw off 
the rising generation from that miserable and helpless 
depc 'tleiiee upon tlie government and the rich, the 
mural as well us physical consequences of which arc 
almost inc.ilculiible." 

Sonic inoasuru of this kind is not only expodient, 
but indispensable, if the Committee of the House of 


who are non-parishioners from tarbuicnee, or even 
from complaint ? The known law. We argue, that 
the known law would have the same effect upon those 
who are born without claim upon any parish. In¬ 
deed, the whole country abounds wit!-. inequaJitJes of 
condition among those whose claims are similar; of 
whom some arc, and some are not, effectually reliev¬ 
ed by the law on which their claims are founded. 
Nothing, for instance, can be mure diifereni than 
the degree of assistance awarded to the maniifaetur- 
ing and the rurai labourer. In country ]>arishfs, 
the poor do really receive some compensation for 
their low wages; their children, beyond a certain 
number, arc really supported by the parish; and 
though it must be a most grating reflection to a la¬ 
bouring man, that ho can hardly marry without be¬ 
coming the futlier of paupers; yet if he can recon¬ 
cile himself to this prospect, the compensation, such 
os it is, is no doubt made tu him. But in London, 
and ail the great towns of the kingdom, the evil is 
suffered without the compensation. 'Jlie population 
raised by bounties in the country, naturally and ne¬ 
cessarily flows into the town, and as naturally and 
necessarily tends to hnVer wages in them ; while, in 


Commons are justified in solemnly stating it as their 
opinion. That unless some efficacious check be inter¬ 
posed, tliere is every reason to think that the amount 
of tlie assessment will continue as it has done to in¬ 
crease, till, at a period more or less remote, it shall 
have absorbed the profits of tlie property on which 
the rate h.ts been assessed, producing thereby the 
lit gleet and ruin of the land. 


[ mint uf fact, those who marry in towns, and have 
arge families, receive no assistance from their pa¬ 
rishes, unless they arc actually starving: and afto- 
gciiicr the assistance which the manufacturing classes 
obtain for the support of their faiuilics, in return for 
their lowered wages, is perfectly inconsiderable. 
Whereas the nominal rate of wages is of no more 
consequence to the labourer who is married and has 


to The chief practical objection which has been urged a family throughout tlio South of England, than it 
tiu II till agninsi such an enactment is, that it would create rate iu Hindostan. (See Malthus, II. p. .'■fifj.) 

two distinct classes, which would exist together in It is plain, therefore, that the poor of 1111.1 country 
' the country for a considerable period of time,—the have been used to unequal and very difreitnl treat- 
one class having, and the other not having, a claim nient, and that with much greater ajipeurance uf in- 
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a*s. justice than any dlRiTcnce which was foanded upon is, in effect, which empowers the labourer to demand Poot-l-awi 
an cistHblishcd law. To sa) notliinj' of the ndvan- work, or money as its substitute. Thi.s would con* 

tage which the impudent and daring have long pos- fine relief to the impotent and aged, and woidil take 

scS'Cil over the luimbli: and unobtrusive cltararter; away that part of the law which is most confessedly 

which inipo.sturo has hud over hone^ly, nod shame* adverse to all .sound principles of policy, and is least 

lto.s beggary over honest indepeiulenco; the circum* capable of any rational defence. There is asatis- 

stance that men who were bornin the same class, and faction, no doubt, attendant upon the knowledge, 

labour in the same vocation, and arc burthened with that every individual in the country, if reduced to 

the same family, arc liable to suffer, and do actually helpless indigence, lias a " local habitation” and a 

suffer, the widest voriations according to the district home; that the aged, and the inhrm, and the or- 

in which they may happen ti) reside;—according as phan, have a sure provision.* And though man 

the magistrates of that district agree to act; accord- may, no doubt, become improvident, and parents 

ing to the scale of relief they may have adopted; may sometimes be induced to abandon their child- 

according to tlic strictness of the inquiry which they ren, from a conviction, that they will not be allowed 

arc in the habit of making, before they issue an order to starve, yet if relief had never been extended lie* 

for relief; in shortf according to the views they may yond these objects, the evil would not have become 

take of their own duty and of public expediency, practically burthensome as it is now experienced 

So that wc should have no fear of discontent, in any to be. 

material degree, from the operation of an enactment If then it should be determined, for the present No Able- 
like that proposed.^ More especially, as the maiori- at least, to retain this part of the system, let a »i^er‘ 
ty of those whom it concerned finding themselves, course be commenced, by laying aside the attempt ' 

according’to the natural order of things, so much to " set the poor on workand let it be declared 

the more prosperous in consequence of their depend- that from such a time, no able-bodied man shall li.ive 

ing on their own exertions, would be free from the any claim to employment or relief from the parish 

principal temptation to murmur and complain. for himself or his family. Such a measure has the 

It ought to be remembered, farther, that the sys- advantage of being strongly recommended by the 

tern now in operation is by no means exempt from Report of the Committee, to which we have so often 

the danger of discontented turbulence* Every one alluded. Indeed, a decided opinion is there given, 

is brought up with the belief that the state is hound that, oven as the low now stands, “ an order for relief 

to provide him with employment and support. -When, is invalid, which docs not adjudge the party to be 

therefore, the employment ^signed him is such as ‘ impotent,’ as well as ‘ poor.'” And a mode is 

he does not approve, and the recompense awarded suggested in which this alteration of the prevailing 

him falls below his expectations (and when the cm- system might be effected humanely and gradually, 

ployroeiit is a loss to the public, the recompense It is submitted to the consideration of the House, 

must often be below even reasonable expectations), whether, when the demand for labour may have re¬ 
lic hcciimcs an irritated and uneasy subject; and vived, it may not be safely provided, that from and 

unless he is restrained by the fear of detection, after u certain time, no relief sh.all be extended to 

or by the better influence of moral principles, he any cliild whose father, being living, is under 

vents his spleen by any mischief that is in his power; years of age j a principle which, by altering llic age 

and the burning of stack-yards, or the destruction of from time to time, might, if it should be lliought de- 

machincry, results from an unsatisfactory interview sirahic, be carried still further into operation. It 

w’iih the overseer, or an ineffectual appeal to the may also be provided, with a similar view, that from 

bench of magistrates. Proofs of this liave been al- and after a specific time, no relief shall be piovided 

ready too visible; and vestry meetings, in some for’anychild whoso father, being living, has not above 

counties, have assumed a very seditions appearance: children, under years of age. The/iV/)o»4 

quite enough to prove the evil of accustoming the proceeds to 8ugge.sl that it may be hereafter enacted, 
mass ol the population to depend upon any thing ex- that no person should he provided with work by the 
cept tlic natural demand for their labour. parish other than those who are already so provided, 

■n,. Mftiute .Should it, however, be considered that more oau- and who might bo permitted to continue till they 

IiIkKu" ’’ preparation is necessary to pave the way could provide for themselves; but if the change made 

fur a total alteration in a system of laws which are by this provision might be thought too rapid, liniita- 

I'>.ty Iietiru uuliappily interwoven with the habits of the people; tions might still be introduced, the effect of which 

'i|i .lied. it n-ould be an important step, to begin by repealing would render it more gradual: as, by enacting that 

that part oF the statute of Elizabetl), which em- none shall be provided with employment who are bc- 

powers the overseers to set the poor to work ; that tween the ages of 18 and ao, and then, after a certain 


* This feeling has induced the author of the Letter to Mr Feel, who well deserves attention, to make 
the following reflection” Let me thus dismiss the present branch of the argument, with the hope that 
indigence, arising either from infirmity, age, infancy, great number of children, and even accidental failure 
of employlueiit, may possibly be relieved by law—not fully aiul adequately to our feelings—yet permanently 
and systematically, without necessarily extending the evil.” 

Such a cononssion, from one so well aware of the moral evils of the poor-laws, shows the embarrassmeuU 
with which the subject is involved. 
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rwLavi. lapse of time, that none between l6 ami S5, 40, ami ^tpeor better than the half loaf which (lubiic cliarity PDor-Zawf. 
80 on, till the object shall be gradually effected. would procure, iiitf, in the mean time, the en-Wey*"^ 
We entertain no tort of doubt that a law of thia couragei;tieDt of frugal habita m proved to be a 
kind would, in a very ^it time, benefit tlia la> viiiooary hope among the lower clotsos of the com* 
bourers tliemaelvea. What, indeed, can be morede* munity: and the declaration of the Lords' Commit* 
pressing or injuriout to tbemt than the system which tee, however uudeniidile, will remain a dead letter 
is common in some dwtricts, aoceeding to which ia- ai to practical e&ct t " Parochial relief, under the 
bourers, under the denonunation of roundmen, are best and moat considorAto admioistratiou of it, can 
sent front larm to farm, and paid at the lowest possi- never bo so satiafactory to the fierson who ia the ob« 
ble rate, atid that rate not depending upon their skill ject of it, or so consistent with those honourable 
or industry, but upon the largeness of their ianiitiesf feelings of pride and. independence which are im« 
and not by the person for whom they labour, but, phmted in the heart of man, as that resource which 
in a great part, out of the parish fluids I Both the u the result of hjs own industry and the produce of 
Committees reiwobate this practice in pointed terms, his own exertions*” * This is unintelUgiblc language, 
but tho Lords do not seen to have observed that it to those at least who have been born in the south of 
grows naturally out of the system of our poor-laws; England within the last forty years. Parish relief, 
and if that *' system is essentioliy maintained," eveiy instead of being dreaded as a dwgrace, or looked to 
labourer in the kingdom must In the end bo treated as as a last resource, is, in trotfi, the first consideration, 
aroundsman. llie paor-laws enohmwge the Increase To become domiciUated in tigoadparUh istlie grand 
of the number of workmen beyond the demand fiNr object, and leads to numbers cheats and perju- 
tlicir labour; the poor-laws then oblige the parish to ries; the next concern is to obtain as much ns pos- 
employ these supernitpierarieB at its own expense, sible from it; wliich the single men efibet by threaten' 

Uut none of the employers of labour arc ia want of ing to bring a wife and family upon the parish funds, 
these hands, otherwise they would not be left to seek >f they are not relieved to their satisfaction; and 
for work: still they must bo supported: wlmt idter** the nurriod men by actually doing so. A system 
native is tliere, except cither to maintain them in which encourages these feelings and habits has been 
idleness, or to parcel them out in the district which called a humane, a wise, an economical system; and 
contributes to the rate ? Certainly it is a plan which jdstly, if it U humanity to support prolligaey at the 
reduces the free labourer to the condition of a slave; expense of the industrious ; if it is wise to diiluse ha- 
but let the blame fall where it is due, upon the law bits of improvidence, vice, and dislionpty tjirough- 
itself; or let it be shown how tome such scheme can out the land; if it is economical to sink capital in 
be avoided, unless the men are to be unemployed aU order to Airnish income to the extravagant, 
together. The most, plausible objection to this plan of 

Wiiiimulia In conjunction with some enactment denying the mencing an improvmnent in the principle of thefrom 
j'ruviMon, claim of the able-bodied labourer to legal relief in poor-laws, by confining relief to the impotent poor, v’aristionii 
ill!' of any .thape, and so tending to undermine the whole arises from tho variations in the price of corn; a re- <» dx-' f'kt 
■’ system—a limitation of the assessment to be annually currcnce of wliidi it seems right to anticipate in 

”"nta"cour sort of present state of our agriculture and population, 

iv unUtii.'’ acts now lodgment of the indisputeble truth, that the There have been many years since, 17U5 in which 
Legislature had hitherto taken more upon itself than the market rate of wages would not generally sup- 
it was able to accomplish, and that the funds for the port a family: neither is it in the nature of things 
relief of the distressed, as well as for the employment that the wages of labour should rise with the price 
(it labour, really are limited, though the practice of of corn, wlieu that increase of price is occasioned 
tlic country supposes them inexhaustible: and that, by a deficiency in the supply. . To raise them arbi- 
in point of fact, they have already reached the trarily, as some persons have ventured to rucom- 
bounds beyond which it is either not possible or not mend, would only be (o relieve one evil in the body 
.safe to proceed. This would gradually open the politic by the introducliou of anotiier; and, though 
eye's of (he poor to a truth which cannot be long no remedy could, easily be worse than the present 
concealed, and induce them to depend upon them- disease, it is wiser, at all events, to *‘,bear the ills 
selves. It would also furnish an argument to those wo have, than fly to others which we know not of." 
who attempt to restore, or rather to create, in the In reply, liowevcr, ta this objection, it may be re¬ 
poor a feeling of reliance on their own industry. As marked, that the natural price of labour will bd mpre 
matters stand at present, all recommendations of nearly approached by the market price, in propor- 
Saving Banks, all enforcements of the ncoeaeity of tion as parochial payments are done away; and the 
foresight, are cut short by reference to the parish, employer will still be a gainer, because his ossess- 
You may be out of work; the parish must find it for ment will be diminished in the same proportion : 
the. You may be ovcrbunlened with a young fa* while population and production, keeping more even 
mily; the parish must aliow accordingly. You pace togeUier, when relieved from the disturbing 
may grow infirm or old; I can but come to the influences which prevail at present, the prices of 
parish. But if a positive limit were sot to the pa- corn will be subject' to less variation. In the case, 
rochial assessment, what is theoretically absurd, however, of any unusual disparity between the price 
might be practically useful; because there would of labour and the price of previsions, such as occur- 
bc-opportunity of rejoinder to these conclusive rea- red in the years 1793 andeiSOO, or of any tempo- 
sonings, from the inadocjuacy of tho parish allow- rary or local pressure, from a difficulty in procur- 
ancos; and a whole meal from former savings might ing employment, such as must always be e.vpected 
VOL. VI. I’AKT I. ti <1 
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in Boinc dutricts of a great manufacturing county, 

’ and which was almost universal in tlie years imme¬ 
diately succeeding tlie peace;—the principal Inha¬ 
bitants ought to agree together on the most practic¬ 
able mode oi' assisting the largest families, and en¬ 
abling their poorer neighbours to weather the exi¬ 
gencies of the season. * The political objections 
which exist against indiscriminate relief do not af¬ 
fect extraordinary cases. Thot which would bo 
most pernicious as daily diot, when applied as me¬ 
dicine, restores health to the constitution. Neither 
are wc so forgetful of the duties enjoined upon us 
as Christians as to exclude charity from our domestic 
economy: our object is not to annihilate charity, but 
to render it profitable both to the giver and receiver. 
This is truly the case when our assistance, of what- 
ovin- sort, is bestowed upon a known object, and for 
jt definite purpose, instead of being thrown into a 
common fund, for which all scramble, and from which 
those who scramble most shamelessly got the largest 
share. The known claim to parochial aid, and Uie 
actual pressure of the funds which it demands, are an 
impediment, in the present state of the law, to private 
benevolence; together with a general conviction, that 
wiiat is called, though falsely called, (/le charitt/ of 
the country, has increased the distress which it pro¬ 
fesses to relieve. 

And to say the truth, when wc consider the de¬ 
gree of labour, and attention, and intelli{ronce em¬ 
ployed upon the concerns of the poor in late years, 
we may justly atHrm, that, if it had been possible for 
things to go on well upon a wrong system, and to 
succeed on an erroneous principle, they must have 
succeeded, and the condition of the poor in Eng- 
hind must have been most prosperous; and that 
it ti.-i$ not been so, with all these advantages, is in it¬ 
self a sufficient evidence tliat the principle is radical¬ 
ly unsound. 

4 

It will be observed, that our remarks in the pre¬ 
ceding article apply principally to England, as tlic 
native country of the poor-laws, und to tliosc few 
districts of Scotland where the practice has been as- 
' .'i.xi'ii roor.giniilatcd to that of. England. An abstract of the 
‘ I'*'' laws which relate to the assistance and management 
of the poor in Scotland will be found in the Jincyclo- 
jtcrdia. Wc must add, however, that, since that pub¬ 
lication, a very important case has been determined 
by the Court of Session, which turned upon this 
question; viz. Whether, under the Scotch poor-laws, 
those persons are entitled to relief who, without any 
personal infirmity, are rendered unable, by the lugh 
price of provisions, to maintain themselves in time of 
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dearth f And whether an assessment for the relief of Poor-Lsw!i. 
such persons ivas legal ? The Court decreed, on the 
17th of January 1804, that suclt relief and assess¬ 
ment were legal under the statutes; and the argu¬ 
ments used to obtain a contrary decree were, not mat 
the statutes veere not in force, but tliat they did not 
strictly include this particular case. It came from 
the parish of Dunse in Berwickshire. 

The Court of Session has also repeatedly decided 
that “ a pauper has a title to the charity of any pa¬ 
rish in yhich be has resided three years, supporting 
himself during that period by bis own industry.” 

In consequence, many parishes have had recourse 
to legal assessments. ** In small country parishes, or 
in parishes where there are no considerable towns or 
villages, the assessments arc levied according to the 
valued rent of the lands, the one-half being paid by 
the heritors, and the other half by the tenants. But 
in large parishes, the aaiessme^ts are made according 
to the real annual rents of lands and houses, a fourth 
part being deducted to the proprietors of house’s for 
reparations; the half of the assessment is paid by the 
proprietors or landlords, and the other half by the 
tenants or possessors. The assessments are made an¬ 
nually by a joint meeting of the heritors and kirk- 
scssion of the parish, held, by act of Parliament, on 
first Tuesday of August or first Tuesday of July, a Iio 
appoint a collector, who makes a new rental each 
year of lands and bouses, f 

The parislies in wiiicli such assessments have been 
enforced present a striking contrast to those whicii 
are managed upon tlic more primitive and economi¬ 
cal system. The demands upon the legal funds have 
increased at least tenfold, and thus furnish a re¬ 
markable confirmation of tlic arguments I>y wliirii 
the Englisli poor-laws are impugned; against tlic 
further admission oi' which into this comparatively 
prudent and well regulated country, all its wisest and 
roost benevolent members are lifting up tlicir voice 
of warning and exhortation. 

Dr Chmmers, in particular, in addition to all iiis 
other important obligations, lias recently conferred 
a new benefit upon the public, by practically show¬ 
ing that even the unpromising population ofCJlasgon 
may be satisfactorily provided for tlirougli the old 
channel of voluntary contributions, without rcrourse 
to compulsory funds. We would gladly refer any 
readers of the foregoing article who may entertain a 
prejudice against its tendency, to the Speech deliver¬ 
ed by that gentleman before the General Assembly 
of the Church of Scotland in May 182?, and espe¬ 
cially to the practical details related In the Appen¬ 
dix to it. (m. n. n.) 


* In this way of occasional contribution, great local distress in Ireland has been effectually relieved 
during the summer of 1822. But what miserable politicians would those prove, who, on account of a tem¬ 
porary evil in a country so eveiy way anomalous as Ireland, would venture to introduce, and apply to the 
Irish character, a permanent system of parochial legislation ? 

f See h'otet ou the Scotch Poor-Laws, by the llevcrond Sir Henry Moncreiff Wcllwood, and the late Mr 
Horner, appended to Mr VlThitbread's Speech on the Poor-Laws, 1807. 

J Report (tfthe CommUiee of the General Assembly, 1817, Appended to the Report of the House of Com¬ 
mons, 
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f'oi Jation. ^ population of the principal states, of which 
^ an account has been given in the course of this 
ooj.rt of ^ill be found under their proper heads. The 

Uii-Ariuk- of this article is to explain the'general laws 

which regulate the increase or decrease of popula¬ 
tion, and the manner in which tliey allect the state 
and condition of human society. 

Njiiir»l and In taking a view of animated natinre, we cannot 
Viccs».irv fail to be struck with a pyodigions power of increase 
I'liKUiuy ofjj, animals. Thoir capacity in this re- 

u'd A.'imial is, indeed, almost infinitely various, according 
t.> iniria'.i. with iho ciidJess variety of the works of nature, and 
i:.Oi-onii; the diifercnt purposes which they seem appointed to 
rural I'ru- Tvliethcf they increase slowly or raindly, 

if they increase by seed or generation, their natural 
teiiileney must be to increase in a geometrical ratio, 
that is, by multipHcnlion; and at whatever-rate they 
are increasing during any one period, if no further 
obst iclcs be opposed to them, they must proceed in 
a geuiiietrical progression. 

In ihe growth of wheat, a vast quantity ot seed is 
unavoidably lost. When it is dibbled instead of being 
sown in the common way, two pecks of seed wlieat 
will yield a.s large a c*riip ns two bushels, and thus 
(piadriiplc the proportion of the return to the quan¬ 
tity of seed put into tlie ground. In the Philoso- 
plihul TransaHiotis for 17 b‘«, an account is given of 
an experiment in which, by separating the roots ob¬ 
tained from a single grain of wheat, and transplant¬ 
ing them ill a fin''our.able soil, a return was obteined 
of above .500,000 grains. But, without referring to 
peculiar instances, or pcenliar modes of cultivation, 
it is known tliat odculations have often been made, 
founded on positive experience of the prince of 
wheat in different soils and countries, cultivated in 
an ordinary way, and making allowance for all or- 
din.ary destruction of seed. „ i.. 

Humboldt has collected some estimates of this 
kind, from which it appears that France, the north 
• of (Jermony, Poland, and Sweden, taken generally, 
produce from five to six grains for one; some fertile 
lands ill France produce fifteen for one; and the good 
l.mds in Picardy and the Isle of France from eight 
to ten gr.ains for one. Hungary, Croatia, and Scla- 
vonia, yield from eight to ten grains for one. In the 
Regno de la Plata, twelve grains for one arc pro¬ 
duced ; near the city of Buenos Ayres, sixteen for 
one: in the northern part of Mexico seventeen; and 
in the equinoctial regions of Mexico twenty-four for 
one. {Nouvellc EijMgne, L. IV. C. ix. p. 98.) 

Now, supposing tliat in any one country during 
a certain period, and under the ordinary cultivation, 
the return of wheat w.as six grains for one, it would 
be strictly correct to say, that wheat had the capa¬ 


city of increasing in a geometrical ratio, u^such a populsuon. 
nature as to sextujde itself every year. And it 
might safely be calculated hypothetically, that if, 
setting out from, the produce of one acre, land of 
the same quality eoida be prepared witli sufficient 
rapidity, and no wheat were consumed, tlie rate of 
increase would be sudi as completely to euM-r 
the whole earthy surface of our globe in fourteen 
years. 

In the same manner, if it be found by experience 
that on land of a certain quality, and making allow¬ 
ance for the ordinary mortality and accidents, sheep 
will increase on an average, so as to double (heir 
numbers every two years, it w'uuUI be strictly cor¬ 
rect to say, that sheep have tlie natural eiqaicity of 
increoring in a geometrical progression, of which 
the common m^tiple is two, and the term two 
years; and it might safely be said, that if land of 
the same quality could bo provided with sufficient 
rapidity, and no sheep were consumed, the rate of 
increase would be such, that if we were to begin 
with the full number which could be supported on 
an acre of land, the whole earthy part of the globe 
might be completely covered with sheep in U'is than 
76 years. * 

If out of this prodigious incre.tse of icHal, the full 
nipport of mankind were deilueled, sup]nu>ing them 
to increase os fast as they have ever yet increased in 
any country, the deduction would be conipnr.itivcly 
inconsiderable ; and tlie rate of intTcasc would .still 
be enormous, till it was checked, either by the na¬ 
tural want of will on the part oi' mankind to make 
efforts for the increase of fond, beyond what they 
could possibly consume, or ul^r a certain period, 
by their absolute want of power to prepare land of 
the same quality, so as to aUow of tne same rate of 
progress. 

Owing to these two causes combined, we see tliat, 
notwithstanding this prodigious power of increaM* 
in vegetables and animals, their actual increase is 
extremely slow; and it is obvious, that, ow ing to the 
latter cause alone, and loi^ before a final stop was 
put to all further progress, Uieir actual rate of in- 
crease must of necessity be very greatly retarded; 
as it would be impossible for the most enlightened 
human efforts to make nil the soil of the eartli equal 
in fertility to die average quality of land now in use; 
while the practicable approoches towards it woulil 
require so much time as to occasion, at a very early 
period, a consunt-and great check upon what tlieir 
increase would be, if tliey could exert their natural 
powers. 

Elevated as man is above all other animals by his 
intellectual faculties, it is not to be supposeil that 
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I*.>jAilatii)n, the physical law." to which he ia subjected should 
essentially dillerent from those whirlj are ob¬ 
served to prevail in other ))arts of animated na¬ 
ture. He iiiay in<-rcasc .slower than most other ani¬ 
mals ; but food is ciiuully necessary to his supirart; 
and if his natural capacity of increase be frn'iitcr 
tluiM can be |>ermanpntly supplied witli food from 
a limited territory, his increase must be consUintly 
retarded by die difliculty of procuring the means of 
subsistence. 

I'Ih! Powvr Xlie main peculiarity which distinguishes man 
wiiicb .'ilan Ollier aiiimuls, in the means of his supimrt, is 
i^Junni' ^wer wbicli he possesses of very greatly in- 

Illa uttri creasing these means. Hut this power is obviously 
bo-iil, iH limited by the scarcity of land, by the great n<atiiral 
im of a very large part of the surface <»f the 

Qimnrity^ '**’®tth, anil by the decreasiug proportion of produce 
and Nature which must nccassarily !» obtained from the cou¬ 
nt' Die Suit tiiuiiil additions of labour and capital applied ■ to 
wliiclilicrsnj^,,,] airoady ni cultivation. 

loniman . liowevor, .s|iecifically with this diminishing 

.mtl limited power of increasing the produce of the 
.soil, that we must compare Uie natural power of 
mankind to inmaac, in order to ascertain whether, 
in the progress to the full cultivation and peopling 
of tlie globe, the natural power of mankind to in¬ 
crease most not, of absolute necessity, be constantly 
retarded by the difficulty of procuring tlie means of 
snbsisttmee, and if so, what are likely to be the 
effi'Cts of such a state of things. 

.Mode of di In an endeavour to determine the natural power 

i.'rtnining niaiikfnd to iraTcase, as well as their power of 
liltc^of™ inrreu-sing the produce of the soil, we can have no 
incronsc- other guille than mst experience, 
wiuili aji. * ’I'Ik; great cheek to Uie increase of plants and ani- 
M ^ inals, we know from cxjicrience, fa the want of 
' rooiu anti nonrislimrnt; and this experience would* 
direct us to look for the greatest actual increase of 
them in those situations where rooiu and nourish¬ 
ment were the most abundant. 

On the siiine inrinuiple, we should expect to find 
the greatcit actual increase of population in those 
situations where, from the abaudance of ^od land, 
anil the manner in which its protlucr is distributed, 
the largest portion of the necessaries of life is ac¬ 
tually awarded to the ma.ss of Ute society. 

Of the countries with which we are acquaiiiteil, tlie 
United Smtes of America, formerly the Morth Ame¬ 
rican Colonies of Oreat Britain, answer most nearly 
to this description. In the United States not only 
is there an abundance of good land, but from tlie 
manner in which it has been distributed, and tlie 
market which has been opened for its woduce, there 
lias been a greater and more constant demand for la¬ 
bour, and a larger purtioh of nccessarica has been 
nwariled to the labourer than in any of those other 
countries which possess an equal or greater abund¬ 
ance of land and fertility of soil. 

Here, then, we should expect to find that the na¬ 


tural power of mankind to increase, wiuitcver it may PopuUiion. 
be, would be mo.st distinctly marked; and here, in con- 
sequence, it appears that the actual rate of Uie increase 
of population has been more rapid than in any known 
country, although, independently of the abuiiilancc 
of good land, mid the great demand for labour, it is 
distinguished by no other circumstances which ap¬ 
pear to be peculiarly favourable to the increase of 
numbers. 

It has been stated that all animals, according to 
the known laws by which tliey are produced, must 
. have a capacity of increasing in a geometrical pro¬ 
gression. And the question with regard to man 
is, what is the rate of tliis geometrical progres¬ 
sion > 

Fortunately in the country to which w'e should na¬ 
turally turn our eyes for an exemplification of the 
most rapid rate of increase, there have been four 
enumerations of tlie pccmle, each at the distance of 
ten years; and tliough the estimates of the incrca.xe 
of population in tlie North American Colonics at i-.tr- 
lier periods were of sufficient authority, in the absence 
of more certain ebeuments, to warrant most import¬ 
ant iniereiicps, yet as wc now possess such docu¬ 
ments, and as the period they involve is of sufficient 
length to establish the point in question, it is no 
longer necessary to refer to earlier times. 

According to a regular census made by order of/newu ot 
(bngress in 17()0, which there is every rc.-ihoii to V'*!’"'®*'"." 
think i.s essentially correct, tlie white population ol 
the United States was found to be .'i,l6‘4,M8. By a AnicricV.' 
similar census in 1800, it was found to have increased 
to 4^,312,841. It had increased then during the ten 
years from 1790 to 1800, at a rate equal to 36..3 per 
cent,, a rate which, if continued, woiild double the 
population in twenty-two years and about four 
moiidis and a half. 

According to a third census in 1810, the white 
population was found to be 5,802,092,» which, 
compared with the population of 1800, gives an in- 
crciise ill the second ten years at the rate of nearly 
36 per cent., which, if continued, would double the 
population in abotit twenty.two years and a half. 

According to the fourtli census in 1820, the white 
population was found to be 7,801,710, t wjiicli, 
compared w'ith the population of I 810 , giies an iii- 
croise in the third ten year.s at a rate per cinl. of 
.'14.1, which, if continueil, would double the popu¬ 
lation in tweuty-tliree yc.ars and seven months. 

If we compare tlie period of doubling according 
to the rate of increase in the most unfavourable ten 
years ot’ this series, with twenty-five years, we shall 
find the diflerence such as fully to cover all tlie in¬ 
crease of population which would have taken place 
from emigration. 

It appears from a reference to the most authentic Amount ui 
documents which can be collected on both sides 
the Atlantic, that the emigration to die United States, 
during the Iwt twenty-five years, falls decidedly short 


• These nnmbcrs are taken from Dr Seybert's Statistiad Annedt, p. 33. 

f I'his niiniher is taken from the American Naiiunal Calendar fur 1822, and has since been compared 
with the original census as ]mblished for the use of tlie members of Congre.«s. 
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I'opiilation. of an average of 10,000 a-^^ear. Dr Seybert, the 
' best authority on tlie other side of the water, states 
that, from 1790 to 1810, it could not have been so 
much as GOOO a-ycar. Our official accounts of the 
number of emigrants to the United States from Eng- 
land, Ireland, and Scotland, during tiie ten years 
from 1812 to 1821, inclusive, give an average f»f less 
than 7000, although the period Includes the extraor¬ 
dinary years 1817 and 1818, in which the emigra¬ 
tions to the United States were mttch-greater tlian 
they were ever known to be before or since, l^e 
official American accounts, as far as they go, which 
is only for two years from the 30th September I8I9» 
tend to confirm tliis average,* * * § and allowing fully 
for the emigrants from other Euroiiean countries, 
tlie general average will still be under tlte teii thou¬ 
sand. 

A new mode has, however, lately been f suggest¬ 
ed of estimating the amount of increase in any 
country derived from emigration. It has been 
justly stated, that when a census is taken every 
ten years, and the population is distinguished into 
those above, and those below ten years of age, all above 
ten years of age, exclusive of emigrants, must have ex¬ 
isted in the census immediately preceding, and, con¬ 
sequently, after having made a proper allowance for 
the mortality during these ten years, the excess 
aliove the remaining number must be attributed to 
emigration. If wc bail the means of estimating with 
aecur.aey the loss which would be sustained in Ame¬ 
rica in ten years by a populutioii not increased by 
additional births, this mode of estimating the amount 
of emigration would be unobjectionable, and often 
very useful, 

Uiit, uiirortun.ately, the means are dcflcieiit. Even 
the annual mortality in the United States is not 
known. It was supposed by Dr IVico (Vol. II. 
)). 50, 7th edit.) to be 1 in 50; by Mr Barton, in 
the Trniisaclkns of the Societtf at Philadelphia 
(Vol. III. No. 7),j in 45; .and it is stated by Mr 
liri.sted, in his work on America and her Resour- 
res (p. 20), that the annual deaths average through¬ 
out the United States 1 in 40, in tlie heohliicst dis¬ 
tricts I in .'■>6, and in the most unhealthy 1 in 
:i5. 

If, however, we could ascertain accurately the 
.average iinuiial mortality, we should atill be unable 
to ascertaiii the amount of tlie loss in question; as, 
under any given law of mortality, it would depend 
so very much upon the rate at whicli the population 
wa.s increasing. The truth of this observation will 
be placed in a striking light by the following short 
tabic, with which wc have been favoured 1^ a very 
able calculator, Mr Milne, author of a (reU-known 
Treathe on Annuiiks and Asturanret. It is con¬ 
structed on tiic supposition that the ]K>pulation, 
in each case, is always subject to the same law 
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of mortality as that which prevailed in all Sweden I'opulatian 
and Finland during the five yeaas, ended witli 1805,' 
and that the iiHinbcr of births in the present year 
living in each case is 10,000. 


Total population ten j 
years since, - - J 
Total above 10 years of) 
age now, " • J 

The Po- 
pulatlon 
eonstMtly 
the HIM. 

Tile Cepulauun in. 
creasing and having 
incrcawd in geome¬ 
trical progreosion lor 
noretlian lOOyurs 
« at to double itself 
every 

50 

years. 

35 

years, 

393,848 

320 , 49.5 

230,005 

195,566 

144.358 

126,l7r 

Died daring the term) 
of lO years, out off 
those Jiving at Jtsf 
coramenccmei\t, ) 

Being one of 

73,35.3 

34,439 

18,182 

.5..'56<K. 

6.6:r6 

7.9.396 


We see from this table, that, under the same law 
of mortality, the difference of loss sustained in ten 
years, by a people riot increased by fresh births, 
would in the three cases supposed of a stationary 
population, a population doubling in 50 years, and 
a population doubling in 25 years, be as 1 iti 5.3602, 
I in 6 . 6786 , and 1 in V-OHOd ; and that when the 
population is doubling itself in 25 years, the loss 
would be very little more than one-eighth. 

But the censuses must be allowed to form a pri- 
ma facie evidence, that the population of the United 
States has, for a considerable time, been going on 
doubling itself in 2.5 years; and assuming this evi¬ 
dence to bo true, whidi we are warranted in doing 
till better evidence is produced on the oUicr side, it 
will appear that the amoimt.of immigration, deduc¬ 
ed from tlie rule here referred to, is less than 10,000 
a-yeor. 

Thus the white population of the United States in 
1800 was 4,312,841. | This population, without fur¬ 
ther accession ofbirtlis, would in 1810 be diminished 
nne-eightb, or reduced to 3,778,736. In I 810 the 
population above ten years of age was ,3,845,389; 
and subtracting the funner numlmr from the latter, 
the difference, or amount of emigration, will be 
71,653, or 716,5 a-year. . 

Again, the white population of 1810 was 5,862,092, 
which, dirainishod by onc-eighth in ten years, would 
iic 5,]29>3S1> The population ai)ove ten years of 
age in 1820 was 5,285,940. § Subtracting the for¬ 
mer from the latter,*the difference, or amount of emi- 


* American National Calendar for 1821, p, 237. !md North Amerkan Rroieto for October 1838, p. 304. 

t This mode was suggested by Mr Booth in Mr Godwin's Answer to Mr Malthus. 

J Seybert’s Slatisticd Annals, p. 23. 

§ American National Calendar for 1822, p. 246. 
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Populaiion. gratioti,is 106 , 608 , or lO^fiGO a-year; ahowing, as wc 

v—.ihould expect, a greater amoimt of emigration from 
1810 to 1820 than from 18(X) to 1810, but even in 
tijc latter ton years, and including emigrations from 
Canada, ns wdl as all other countries, little exceed¬ 
ing I 0 ,()(MJ. 

AltogeUicr U>cn we can hardly err in defect, if we 
allow 10,000 a year fur the average increase ifrom 
emigration during the 2 d years from 1795 to 1820, 
and applying this number to the slowest period of 
increase, when the rate was such as to double the 
population in 23 years and 7 months; it may be 
easily calculated, tliat in the additional year and five 
months, a population of 5,802,000 would have in- 
creaseil to an amount much more than sufficient to 
cover an annual emigration of 10,000 persons, with 
the increase from them at the same rate. 

Such an increase from them, however, would not 
tike place. It appeiu’s from an account in tl»e Na~ 
tional Calendar of the United States for the year 
1821, that of the 7001 persons who had arrived in 
America from llic .'JOth of September I 8 I 9 to the 
.•{Oih of September 1820, 19.'i9 only were females, 
anil the rest, S 0 ‘ 12 , were males,*—a proportion, 
which, if it approaches towanls representing the 
average, must very greatly reduce the number from 
uliicli any increase ought to be calculated. 

If, however, we omit these considerations; if wc 
suppose a > early emigration from Europe to Ame¬ 
rica of 10,000 persons for the 25 3 'ears, from 1795 
to 1820, the greatest part of which time Europe was 
involved in a luost extensiv'e scene of warfare re- 
ipiiring all its population ; and further, if we allow 
for an increase of all the emigrants during the whole 
prritMl, at the fullest rate, the remaining numbers 
will still be .sufficient to show a doubling of the po¬ 
pulation in less than 25 years. 

’['he white population of 1700 was 8,lf>4,148. 
'I'hi.s population, according to the rate at which it was 
increasing, would have amoimicd to about S,6g4,100 
in 1795 ; and supposing it to have just doubled it- 
•M'lf in the 23 years, from 1795 to 1820, the popula¬ 
tion in 1820 would have been 7,388,200. But the 
actiwl white population of 1820 appears, by the late 
con.ous, to be 7 , 861 , 710 , showing an excess of 
473,510, whereas an cuiigrntion of 10,000 persons 
uniiiially, with the increase from them at S jwr cent., 
a rate wltich would double a population in less than 
24 3 'earsj would only amount to 364,592. 

But the most striking confirmation of the censuses 
of the United States, and the must remarkable proof 
of the rate of inert'ase being occasioned almost ex¬ 
clusively by procreation, hhve been furnished to 
us by Mr Milne. In his work on Anmiliet and 
Assurances, which contains much v'aluable and 
interchting information on the subject of popu¬ 
lation, he liad noticed the efieefs of the frequent 
pressure of want on the labouring classes of Swe¬ 
den ; wliicli, by increasing the proportion of deaths. 


rendered the law of mortality bo accurately observed Populaooii. 
in that country by Professora Wai^enUn and Nican- 
der, inapplicable to other countries more favourably 
circumstanced. But the law of nmrtnlity was ob¬ 
served to be gradually improving frcmi the time that 
l>r Price constructed his Swemsh table; and the 
^riod from 1800 to the end of 1805 was so free 
from scarcities and epidemics, and the healthiness of 
the country had been further so much tmprovcil by 
the introduction of vaccination, that he justly thought 
the law of mortality, as observed during these five 
years, might suit countries where the condition of 
tlie people was known to be much better Uian it had 
generally been in Sweden. On these grounds he 
applied the Swedish law of mortaliu-, during the 
term mentioned, to the hypothesis of a population 
which had been increasing by procreation, in geo¬ 
metrical progression, for more than a hundred years, 
so a.s to double every twenty-five years. 'Assuming 
this ]>opuIation to be one million, he distributed it, 
by a process well known to persons conversant v\ .tli 
these subjects, into the different ages referred to in 
the American censuses, and then compared them 
with the same number of persons distributed accord¬ 
ing to the actual returns of the ages in the American 
censuses for the three periods of 1800, I 81 O, mul 
1820. 

The results are as follows; 


Distribution of a Population ofl;QOO,000 Persons m 
the under tnentioned intervals of' .4«e. 



According to 


Between llie 
Ages of 

The Hypo¬ 
thesis. 

United 
Census of 
18U0. 

Ststes. 
Census of 
1810. 

C'eilMI!, of 

18 JO. 

()& 10 
10 & 16 
16 & 26 
26 & 45 
45 & 100 

337,592 

186,222 

213,013 

117,590 

334,556 

154,898 

185,046 

205,289 

120,211 

314,024 

1 56,345 
189,227 

1 90,16] 

119,913 

.333,()95 

151,913 

198,111 

191,1.39 

121,839 

0& 100 

1,000,000 

1,000,000 

1,000,000 

1,000,000 

Under 16 
Above 16 

483,175 
516, 825 

489,454 

510,546 

500.369 

499,631 

488,908 

511,092 


The general resemblance in the distribution of 
the ages in the three different censuses to each other, 
and to the hypothesis, clearly proves, 

1st, I'hat the distribution of the ages in the dif¬ 
ferent enumerations must be made with some care, 
and may, therefore, be relied on as in the main cor¬ 
rect. 

2dlut That the law of mortality assumed in the 
hypotitesis, cannot deviate essentially from the law 
of mortality which prevails in the United States; and, 


* The details for the next year have not yet been printed, but it is known that the whole number of 
passengers arriving in the United States was 10,722, of which 2415 were from the United States, leaving 
8307 foreigners. American Jteview for October 1822, p. 304. ' 
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Population, That the actual structure of the American 

)>o))uintion diifers very little from what it would lie 
if it were increasing regularly from procreation only, 
ill geometrical progresaion, so as to double itself 
every 25 years; and that we may, therefore, safely 
infer that it has been very little disturbed by>iinmi- 
grntioii. 

If to tiicse proofs of the rapid increase of popnia* 
lion which has actually taken place, we add the 
coirsidcratiun that tliis rate of increase is an average 
applying to .-t most extensive territory, some {larts of 
which are known to be unhealthy; that some of the 
towns of the United States are now large; that 
many of the inhabitants must be engaged in iin- 
wliolcsonio occupations, and exposed to many of 
those checks to increase which prevail in other 
cfiimtrics; aiul further, that in tlic western territo¬ 
ries, H here these checks do not occur, the rate of in¬ 
crease is beyond einnppri.son more rapid than the 
general average, after making the fullest allnwancc 
for iniinigralion, it must appear certain, tliat the rate 
at which the population of the whole of the United 
States lias actually increased for the last 30 yeai's, 
nni.'ti fall very decidedly short of the actual capacity 
of mankind to increase under the most favourable 
i'ircuni&lances. 

j ii. Hall- til' 'riic> best proof that can be obtained of the capa- 
e. 1 1 1 it l' ‘ mankind to increase at a certain rate, is tlieir ' 
•si.i'i, lUi. having rially increased at that rate. At the same 
liMiu'tl l>v time, if any peeulinrly rapid increase which hail ap- 
lie liuTLiii.'jK-ared to take place in a jiarticulnr country, were 
It . til I ijuitc unsupported by other evitlencc, we might be 
' " disposcil to attribute it to ernir or accident, and 
iiiiglit scjircdy be justified in founding important 
coiichi'.ioii- upon it. But this is far from being the 
r.isp ill tin; iire.sent instance. The rate of increase 
w'liicii lias ,*it times taken place in other countries, 
iiiulcr the opcr.ition of great and obvious checks to 
the progrc.s.s of population, siifiiciently sitows what 
iiiighi be expr cted if these checks WCTe removed. 

The countries mo.st resembling the United State.s 
of .Aiiierii'a are tho.se territories of the New World 
w Inch lately belonged to Spain. In abundance and 
i'ertility of soil they are indeed superior; but almost 
all the vices in the government of the mother coun¬ 
try were introduced into her colonial possessions, and 
particularly that tory unequal distribution of landed 
jtroperty which takes place under the feudal system. 
These evils, and tlie circumstance of a very large 
part of the population being Indians in a depressed 
state, and inferior in industry and energy to Euro* 
pcans, necessarily prevent that riipid increase of 
numbers whidi the abundance and fertility^ the 
land would admit of. But it appears from the in. 
striictive and interesting account of New Spain, 
which M. Humboldt has not long since given to the 
public, that for the last half of the eighteenth cen¬ 


tury, the excess of the births above the deaths, and Populatum. 
the progress of the population, have been very gi’eat.' 

The following arc tlio proportions of burials to bap¬ 
tisms in die registers of eleven villages, the details 
of which were communicated to M. Humboldt by 
the curates; 

,1 

Buriab. Saptions. 


I nrriMki' tif 
IVipul.illOM 
»n NfW 
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At Dolores,. 

w 

O 

o 

253 

Singuilucan,. 


234 

Calyniaya,. 


202 

Guanaxuato,. 

.100 

201 

St Anne,. 


195 

Morsi],. 


19-1 

Queretaro,. 

.100 

138 

Axapuzco,. 


157 

Yguala, . 


140 

Malocatepcc,. 

.100 

130 

Panuto,.. 


12.3 

The mean proportion is 100 to 

183. 


Bat the propordon which M. Humboldt considers 
as best suited to the whole of the population i.s 100 
to 170. 

In some of the villages above mentioned, the pro- 
liortion of the births to the population is extraordi- 
■ narily great, and the proportion of deaths very con¬ 
siderable, showing, in a striking point of view, the 
early marriages and early deaths of a tropical cli¬ 
mate, and.the more rapid passing away of each ge¬ 
neration. * 

At Queretaro, it appears diat the baptisms were 
to the population as ) to 14, and the burials as i to 
26. . . ' . 

At Guanaxiiato, including the neighbouring mines 
of St Anne and of Marsil, the baptisms were to tho 
population ns 1 to 15, and the burials as 1 to 2,0. 

The general lesultfroin all the information which 
could be collected was, that die proportion of births 
to the population, lor the whole of the kingdom of 
New Spain, was as 1 to 17, and of the deaths as 1 
to 30. Tliese projKirdotis of births to deaths, if 
they were continued, would double the population 
in 27} years. 

M. Huinlxildt further observes, that the informa¬ 
tion which be had collected respecting the propor¬ 
tions of the births to the deaths, and of dicsc to the 
whole population, proves, that if the order of nature 
were not interrupted py some extraordinary and 
disturbing causes, the population of New Spam 
ought to double iiselfievery nineteen years.'t 

It is known, however^ that these causes do occur 
in the actual state of things: consequendy we can¬ 
not consider the actual rate of the increase of popu¬ 
lation in New Spain as jp'eater than acconling to 
the former calculatkin. Imt a rate of iticrea.se sudi 


* The details which M. Humboldt has given of the population of New Spain are highly interesting, a> 
tlie^' arc the first of any consequence which the public has yet received of a tropical enmate. The pecu¬ 
liarities whicli mark them are exaedy of the kind which might have been expected, though the proportion 
of births is still greater than we could hav^ ventured to suppose, 
t £stai Politijue iur le Royaume de la Kouv^e Espagne,lAV. II. Chap. iv. pp. 330, el seq. Vol. I. Oct 
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t’n|>iiUiM)n- to iloublc the population in 27 in spite of all 
the ubstacleg eautnerated by M. UvMnb(»uit, is very 
extraordinwry. It in next to tlie increase of the 
ITniteil States, and greatly superior to any that can 
be found in £uro|)e. 

Yet in Curoi>e, the tendency to increase is always 
very strongly marked, and the actual increase for 
lierioda some length a sometimes much greater 
tlian cunld be expected befurcluind, considering the 
obstacles to bo uverrome. 

It appears from Sussmilch, * that the population 
of Prussia and Lithuania, atU'r the great plague in 
170 ;) and 1710, doubled itself in about 4i years, 
from the excess of the birtlis above the deaths enu* 
ineriitcJ in the registers. 

In Kussia, the whole populatitm in 1763 was esti¬ 
mated, by enumeration and caleulatiou, at twenty 
niilb'oiis, and in 1796 at thirty-six millions, f Tliis 
is a rate of increase which would occasion a doub* 
ling in less tli.-ui 42 years. 

In I69.'>, the population of Ireland was estimated 
St 1,0111,000. According to the late returns in 
1321, it Jiad increased to the prodigious amount of 
6 , 816 , 91 <): { and it iff thought tliat when the deli- 
i-iencies Jiuve been supplied by the linal returns of 
Uic numerators, it will be upwards of seven millions. 
’I'his is an example of an artual increase for 125 
years .togctiicr, at a rate wlilch would double the 
po|tiit.ition in about 4-5 ye.irs; and this lias taken 
place under the frequent pressure of great distress 
among tlie Ubnuring classes of society, and the prac¬ 
tice of rreqitciit and considerable emigradon. * 

Hut for the proof of the |Uiwer of population to 
(iicrtase iiiuier great obstacles of the preventive, as 
Well as of tiic positive kind, we need not go out of 
(ircat Uritain. The rate of increase since oiir enu¬ 
merations have commenced luis been very remark¬ 
able for a country which was eonsidcrctl as well 
pcopleil before, aq^l 8i>mc of the details accompany¬ 
ing the rutimns tend strikingly to iUustrate tlie prin¬ 
ciple of population. 

iii. rc:iw <>r Tiic‘population of Great Britain, according to Uie 
n.i rofiula- ble enumerations, was, in 1801, 10,942.646, and, in 
tioH III' 1811, 12,5<)6,803,§ This is a rate of increase, dur- 
win'froin" “*? **'*'' 3’®“*''*^ rather above 15 per eenl., .a rate 

iiiiN) to winch, if continuedi would double tlie population in 
betwet'ii 4!) and .60 years. 

By the last enumeration of 1821, it appears that 
Ute population was 14,391,631, || which, compared 
witli tm popniatton of 181gives a rate of increase 
during the ten years of ] 4.3.5 p«r a rate which 
.would double the population in about 52 years. 

Aoconling to these numbers,'the .rate of iucreasc 
during the last ten years yas slower titan that of the 
drst; but it apyiears from the excess of the number 
of 10.0163 aimve females in the enumeration of 1811, 
so opposite .to the state b£ the population in ISOI 
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and 1821 , when the females exceeded the males, par- ropul.itioii. 
ticuiarly at the latter period, tliat of the large num- 
her adiied to the populatioti fqr the army, navy, and 
registered merchant ships in 1811 , a cousidcrablj; 
proportion must have been forei^ers. On this ac¬ 
count aiul on account of the mrthcr diOiculty of 
knowing what part of this number might properly 
belong to Ireland, It lias been proposed to estimate 
tlie rate per cent, at, whtdh' the population has in¬ 
creased in each of the ten years by the feimdes only; 
and according to this mode of computation the po- 
pulatiop increased during the drst period at the rate 
of 14.02 per cent., imd during the second at the rate 
of 13.82.—(/'reh'wfnory Observatiom, p. 8 .) This 
last rate of increase would double the population in 
less tiuin 48 years. 

The only objection to this mode of cmnputation 
is, that it does nut bike into consideration the great¬ 
er dcatruction of the males during the war. In 
1801, the fcipoles exceeded the half of the popula¬ 
tion by 21,031, and in 1821 by bVhSyO, while, at the 
intermediate period, owing to the causes above 
menlioneii, the females fell sliort of the half of the 
males by 35,685# 

Wh4n, however, a proper distribution h.as been made 
of the army and navy among the resident population, 
and taking England and Wales .iloiie, it appears that 
ti'am 1801 to 1811 the population incrciised ut tlie 
rate of 14 j per cent., and from 1611 to 1821, at the 
rate of 16 J per cent .— (Prrlimoarp Ohxcrvalions, p. 

32.) At the former of tlicse rates, the periotl of 
doubling would be rather above 50 years—.at tlie 
latter, under 46 years, and taking the whole period, . 
the time of doubling would be about 48 yeiu's. Vet 
ill Great Britain, tlicrc is a much larger proportion 
of tile population living in towns, and engaged in 
occupations considered as unhealthy, than in any 
other known country of the same extent. There 
are flso the best rcaisons for believing tliat in no 
other country of the same extent is there to be fouiul 
so gre.at a proportion of late marriages, or so great 
a proportion of persons remaining unmarried, os in 
Great Britain. It is further known that the nmnbcr 
of emigrants from Great Britain greatly cxci'cit those 
who come into the country. And if, under these 
circumstances, a demand fur labour and an Increase 
of the funds fur its maintenance, could fur 20 years 
together occasion such a rate of increase, as, if con- 
tinUCHl, would double the population in 48 years, 
and quadruple it in 96 years, it is ip the highest de¬ 
gree probable, that if the eneour.agements tu mar¬ 
riage and the means of supporting a family were as 
greajLas in America, tlie period of doubling in Great 
Britm w’ould not be mure than 25 years, even in 
spite of her great towns and mamifhcturies; and 
would be decidedly less if these obstacles were re¬ 
moved. 


* Gctliehe Ortlnimg, VoK I. Table K.XI. 
t Malthus On Poitulalim, Vol. I. p. 4.39, SUiydit. 

1 'Report id’the Preliminary Proceedii^s under Population Act, 58tb Geo, 111. p. 28. 
J^pnlation Mstract, 1881- Prelminaty Obterviithtt*, p. 8. 
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Population. Taking, therefore, into consideration the actual 
r.ite of increitso, which appears from the best docu- 
Ijiwcsi to have taken place over a very large extent 

ricatc**wlScli *^"**'***'y tainted States of America, very 

c.in, witli variously circun\j5taueed as to henltliincss and r;»pi* 
.my {.robabi.dity of pnigrcss; cun.siderir)g further, the rale of 
, increase which has taken place in New Spain, and 
tbc'niwnl '““••y countries of Europe, where the means 

l*r<isrc«s of of .supporting a family, and other circuuistance.s fa- 
Pupulatioa. vMuralili! to increase, bear no comparison witlt those 
of the United States; and adverting particularly to 
the great increase of population which has taken 
jil.icc in this country during the last 80 years, un¬ 
der the formid.ihle obstacles to its progress which 
imist press thems,-lvc8 upon the attention of the 
nio-t careless observer, it must appear, that the as- 
stiinptiiin of a rate of increase such as would double 
till! po]>iiIatiou.in 85 years, as re[>i'esenting tho na- 
lur.sl ytrogress of population, when not cheeked by 
the (lidieiilty of procuring the means of subsistence, 
or other [M'ciiliar causes ofjircmature mortality, must 
be very decidedly within the truth. 

It ni;»y be safely as.scrled, thercl’ovc, that popula¬ 
tion, uJm'ii nncbeckerl, increases in a geometrical 
progression of such a nature as to doulile il.self every' 
tiventy-five years. 


DiillTeiit It would be unquestionably desirable to h.tve the 
uhiiMPiir nf nie.ins of eoinjiariiig the natural rate of the increase 
ibe Iliiio III whpii unchecked, with the possible 

tiie l-'.inil of fate o( tile nu:rca.se of lood, iii a Innitinl territory, 
s IJiiiiud snel) as th.it in which inaii is aetu.-illy placed; but 
IVrritoiy. the liilter estimate is much more dilKcult and uncer¬ 
tain tlian the former. If the rate of the increase of 
population at a jmrticular period of some little ex¬ 
tent can he ascertained with tolerable exactness, wc 
have only to .suppose the coiitiiuiance of the same 
enfiiuragenieiits to marriage, the same facility of 
supporting a tiiniily, the .same moral habits, with the 
h.iiiie rite of mortality, and the increase of the po¬ 
pulation at the same rate, atler it had re.ichcd a 
thousand millions, would be just as probable as at 
any' intermediate and earlier jieriod; but it is ipiitc 
obtious that the increase of food in a limited space 
must jiroeced upon a principle totally dilferent. It 
li.ns bi'c-n alrcaily stated, that w'hile land id’ good 
quiilit V is in great aliniidanee, the rate at which food 
might In* made to increase would fur exceed what is 
ijece.ss;u-y to kiit |) pace with the mo.st rapid incre.a.se 
of population which the law.s nf nature in relation to 
human kind permit. Hut if society were so consti¬ 
tuted as to give tlic fullest scope possible to tlie pro- 
gri'ss of cultivation aiiil population, all such lands, 
and all lands of nioderatc (pnility, would soon be oc¬ 
cupied ; and w/icii the fiititre increase of the sup])Iy 
of fooil came to depend upon the taking of very 
poor land into cultivation, and the gradual and la- 
liorioiis improvement of the land already cultivated, 
the rate of llie increase of fowl would certainly have 
a greater re.sciiiblanee to a decreasing geometrical 
ratio than an increasing ouo. The yearly incre¬ 
ment of foial would, at any rate, have a constant- 
tendency to dimini-.h, and tl^g amount of the increa.se 
of each siieces.sive ten years would probably be less 
than that of the prccctling. 

Practically, however, great uncerfciinty must take 
VOC. VI. I’AIIT I. 


place. An unfavourable distribution of produce, by I’apulatiun. 
prematurely dimiiiisliing the demand for Ljionr, 
miglit rctiri! tlie iiicrea.se of food at an early period, 
in the same ninmier us if cultivation and population 
had been further adv.anced; while iiimrovcmoiits in 
agriculture, aeeuinpanied by' a great (femnml for la¬ 
bour and produce, might for some time occasion a 
rapid increase of food and {>oi>uI.atiun .at a later pe¬ 
riod, in the same manner as if cultivation and popu¬ 
lation luid been in an earlier stage of tlieir progre.sg. 

These variations, however, obviously arise from 
causes which do not impeacK the gt'iiernl lendatcy 
of a continued increase of produce in a limited ter¬ 
ritory to diminish the poircr of its increa.se in fii- 
ture. 

Under this rcrtalnty with regard to the general ‘’ujipoiiitiuii - 
tendency, and uncertainty in reference to particular 
periods, it must be allowable, il‘ it throws light on 
the subject, to make a supposition respecting the m- I'lhui. 
crca.se of food in a limited territory, wJiich, witlioiit 
pretending to accuracy, is clearly more favourable 
to the ])ower of the .-•oil to produce the niean.s of sub- 
sistemee fur an iiiereasiiig ])opul.atioii, than any cv- 
perienee which we have of its qualities will warranl. 

If, Setting out from a tolerably welljicopled coun¬ 
try such as England, France, Italy, or (»crinany, wc 
were to suppose that, by great attention to agricul¬ 
ture, its prwluce could be perniatieiuly increased 
every twenty-five years by a quantity equal to lliat 
which it at present produces, it would be allowing a 
r.ateofincrc.i.se decidedly beyond any probability of 
realisation. Tlieniost .sanguine cultivators could h;u'd- 
ly ex]>cct that, in the cour.se of the ne.\t two hundred 
years, each farm in this eonulry' on an average would 
produce eight times as mueli food as it jirodiiees at 
pre.sent, and still le.ss that this rate* of increase could 
continue, .so that each farm vyuiild jirodiici' twenty 
times as much as at present in .OOO years, and forty' 
times as much in 1000 yeaiv. Vet this would bean 
arithnicticid progression, and would full ••liort, be¬ 
yond all conijiarisoii, of the natural Iiiereasc of ))opii- 
lation in a gooinetrieal progre.ssimi, aeeonling to 
which tlie inhabitants of any country in 500 ye.ars, 
instead of increasing to twenty times, would increase 
to above a million tinirsMicir |ireseiit numbers. 

It will be Slid, perhajis, that many ]i.arts of the 
earth are a* yet very thinly peopled, and, under 
proper- management, would allow of a much more 
rapid increase of food than would Im possible in the 
more fully inhabited states of Europe. This is un¬ 
questionably true. Some parts of the eartli would 
no doubt be capable of prudiieing foisl at siieli a rate 
as to keep pace for a few periods with an iHire.striet- 
ed increase of population. lint, to])tit thi.s ea]).-ieity 
fully into action, is of all things the most ditlieult. 

If it is to be .accomplished by the imjirovemcnt of 
the actual iiihahitaiits of the different piirt.s of the 
earth in kiiowleilge, in government, in industry-. In 
arts, and in moials, it is se.arei-ly pussihle to .say how 
it ought to be commenced with the best pro-sjx'ct of 
success, or to form a conjecture as to the time in 
which it could be effected. 

If it is to be accoinpliahed by eniigr.-ition from the Intufllrimi-y 
more irtiprovctl parts of the «-orl<l, it i.N obvious that”*'•*»’(!'•*- 
it must-involve iimeh war and exteniiniation ; Ik--*"-''- 
sides all the difliculties usii.dly attendant njion new 
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I’opuliit in-•iii'ttlcnirnts in uncivilizwl coiiutru's; niid these alone 
s« iorrnidahlc.aiiil fur a 1«iir time so dcHtnietivc, 
that, eorabined with tin- luiwillinKnes.s whi'cli people 
must always naturally I’eel to quit their country, 
inueli distress would be aufl’erv'd at home l>ctbr<.* re¬ 
lief w(»nld be soupht fi>r in iniij^ration. 

But, supposing lor u moment that tl»e object could 
be fully accomplished, tliat is, supposing that the »'a- 
pacity of the earth t<» prwlucc the necessaries of life 
could be put" fully into action, and tliat they were 
• ilisirihuted hi the pro|)ortion8 most favourable for 
the growth of capital,, and the edective demand for 
Inlrour, the increase of |wpulation, whetlier arising 
from tiic increase of the inhabitants of each country, 
tir from emigrants ihsuing.from.all those countries 
w'hich were more julvancetl in cultivation, would be 
.so rapid, tliat, in a jieriod comfiaratively quite short, 
all the good lands would lie occupiefl, and the rate 
of the possible increase of food w'ould be reduced 
uiiicli below the nritlimetical ratio above supposed. 

If, merely during the short period which has 
(ila]».se(l .since our Revolution of 1(188, the ]iopulation 
of the e.irth hud increased at its natural rate when 
unclu'cked, supposing the number of people at that 
time to have been only 800 luilliutis, all the l.-ind of 
the globe, without making allowance for deserts, fo¬ 
rests, rocks, and lakes, would on an average be e(|ual- 
ly pojxilous uilh England and Wales at pre.sent. 
This would be uecoiiiplishctl in five doublings, or 
I 'i.‘i j ears : and one or two doublings more, or a 
period less than that whieh has elapsed since thebc- 
giimiiig of the reign of .fames the Kir.st, would pro- 
(liice till- same i-lleet from the overflowings of the in- 
Imbit.'ints of those countries, where, owing to the 
(ill tiler progress of cultivation, the soil had not tlie 
e.-ipaeity of producing food so as to keep pace with 
the increase of an unrestricted po|)ulation. 

Wh.itever temporary and partial relief, therefore, 
may be derived from emigration by particular coun¬ 
tries in the actual state of things, it is quite obvious, 
tli.d, cunsidei'iiig the subject generally and largely, 
emigration m.'iyJve fairly said not in any degree to 
touch the diKieiilty. And, whether wc exeluilc or 
include emigration,—whether we refer to [larticular 
eoiuitrics, or to the whole ealth, the supposition of a 
future capacity in the soil to increase the neee.>-saries 
of life every twenty-five years by a ({uantity equal to 
that vv hirh is iit pi-i'sent produceil, must be decidedly 
beyond the truth. 

Km-Lt of the But, if the natural increase of population, when 
two <li(ij.-rciUm,p|jm,|t(.,i |,y <|it{iculty of. procuring the means 
rraiw wlion ■‘'••b.vistencc, tir other peculiar causes, be such as 
biuu!(ht iu> to continue doubling its numbers in twenty-five 
jji'iliir. years; anti the greatest increase of food, which, for 
a continuance, could possibly take place on a iimitcil 
territory like our earth in its present state, be at tite 
luo^l only such as would add every twenty-five years 
an amount equal to its present produce; it is ipiite 
char that. a|Kivverful cheek on the increase of popu¬ 
lation must Ik! almost constantly in action. 

By the laws of nature man cannot live without 
tbod. Whatever may be the rate at which popula¬ 
tion would increase if unchecked, it never can ac¬ 
tually increase in any country beyond the food, no- 
ce.ssary to support it. But, by the laws of nature in 


re/ipect to the powers of a limited territory, the ad- PopnlsUou. 
ditions which can be made in equal periods to the 
fowl which it produces must, after a short time, 
cither be constantly decreasing, which i.s wliat would 
really take ]il.'»ee; or, at the very ntpst, must remain 
stationary, so ns to increase the means of subsistence 
only ill an arithmetical progression. Consequently, it 
follows necessarily that the average rate of the aefuai 
increase of population over the greatest part of the 
glolie, obeying the same laws as the increase of food, 
must be totally of a diflerent character fnini the rate 
at wlii^h it would increase if unchecked. 

'I'hC great question, then,' whieh remains to beccncMlrha- 
considered, is the manner in whieh thi.s cnn.stant ami rHctcr nf tin- 
necessary check uimn population practically operates. 

■■ If the soil of any extensive well peopled country 
were equally divided amongst its inhabitants, the 
check would assume its most obvious mid .simph* 
form. Perhaps each farm in the well peopled 
countries of Europe might allow of one, or even 
two doublings, without miicli distress, but the abso¬ 
lute iinpu.ssilfility of going on at the same rate is too 
glaring to escape the mo.st careless thinker. \\ hen, 
by extraordinary cflbrts, provi.siun bad been iiiade 
for four times the number of jicrsons whieh the land 
can siqiport at present, what possible hope i-ouhl 
there be of doubling the provision in the next 
twenty-five years ? 

Yet there is no reason whatever to suppose that 
any thing besides the dilTiciilty of proeuring in ade¬ 
quate plenty the neec.ssaries of life, should either in¬ 
dispose this greater nuniber of persons to marry 
early, or disable them from rearing in healtli th(‘ 
largest families. But this difficulty would ofncces- 
.sity occur, and its ed’oet would b<’ eh her to dikcoii- 
rage early marriages, which would clmck the rate <il' 
increase by preventing ibe .'•nine proportion of births ; 
or to render the ehiidren unhcviithy from had and 
insuflieicnt iiourisbment, which woiilil check tlie 
rate of iiicre.'ise liy oeea.sioniiig a greater proportion 
of deaths; or, what is most likely to liappen, the 
rate of increase would be checked, jiartly by the di- 
niiinition of birth-s, and partly by tlic increase of 
mortality. 

The fir.st of these cheeks may, with jiroprioty, lie 
called the jm nenline check to po])ulntion ; the se¬ 
cond, the positive check ; and the ab.suhite neces¬ 
sity of their Gyration in the case supposed is as 
certain and obvious as that man cannot live without 
food. 

Taking a single farm only into coii.sideration, no 
man would have the hardihood to as-sert that its 
produce could be made permanently to keep pace 
with a population increasing .at such a rate as it is 
observed to do for (20 or fiO years together at parti¬ 
cular times and in {larticular countries. He would, 
indi'cd, be coinfiellcd to acknovvhilge, that if, with 
a view to allow for the most sanguine speculations, 
it hB.s been supposed that the additions mmie to the 
necessaries produced by the soil in given times 
blight remain constant, yet tliat this rate of the in¬ 
crease of produce could.not possibly be realized; 
and that, if the capacity the -soil were at all times 
put [properly into action, the additions to the pro- 
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I'njiuiation. duce would, BlYcr a abort time, and independently 
of new inventions, l>e constantly decreasing, tiU,'«n 
no very long jieriod, the exertions of an additional 
labourer would jmt produce his awn subsistence. 

But wliiit is true, in this respect; in reference to a 
single farm, must necessarily be true of the whole 
earth, from which Uie necessaries of life for the ac¬ 
tual population are derived. And wlwt would be 
true ill respect to the checks to population, if the 
soil ol’ tlie earth were etjually divided among tlie dif¬ 
ferent families which inhabit it, must be true, under 
the present unequal division ol‘ property, and va¬ 
riety of occupations. Nothing but the confusion 
mid indistinctness arising from the largeness of the 
subject, anil tlie vogue and false notions which pre¬ 
vail respecting the efficacy of emigration, could 
make jiersoiis deny in the case of an extensive terri¬ 
tory, or the whole earth, what they could nut tail to 
acknowledge in the case of a single £irm which may 
be said fairly to represent it. 

It may be expected, indeed, thilt in civilized and 
improved countries, tlie accumulation of capital, the 
division of labour, and the invcntiuii of ^machinery, 
will extend the bouiuls of production j but wc know 
from experience, that the effects of these causes, 
which are quite astonishing in relercnce to some of 
the conventeneex and luxuries of life, are very 
much less efficient in producing an increase of footl; 
.and although the saving of labour and an improved 
system of husbandry may be the means of pushing 
cultivation upon much poorer l.-inds than could 
otherwise be worked ; yet the increased quantity of 
the na essaries of life so obtained can never be such 
as to su]iersede, for any length of tinte, the opera¬ 
tion of the preventive and positive cliecks to popula¬ 
tion. And not only arc these cheeks as absolutely 
iieeesMiry in civilized .and improved countries, as 
they would be, if iweli family had a certain portion 
of land allotted to it, but they operate almost exai’t- 
ly in the same way. Tlie distress which would ob- 
. viously .arise in the most simple slate of society from 

the natiir.al teinlency of popuLatiou to increase faster 
than the nv.ms of subsistence in a limited territory, 
is brought home to the higher el.asses of an improv¬ 
ed :ui(i populous country in the difficulty wliich 
llicy (iini in supporting their fiimilies in the same 
rank of lib with themselves; .and to the labouring 
cla'se.-. wliich form the great mass of socii ty, in the 
in.sii(ricicncy of I he real wages of common labour to 
liriiig up a liirgc family. 

■ • If ill any country the yearly, earnings of the com- 

monci.t laiMJurcrs determined, as they alw.ays will 
lie, by the state of the demand .and the supply of 
iieee.s,snries compared with labour, be not sufficient 
to bring up in health the largest Bimilies, one of the 
three things before stated onust happen; either tlie 
prospect of this difficulty will prevent some and jde- 
lay ptlicr marriages; or the diseases arising from bad 
nourishment will be introduced, and the mortality 
be increased; or the progres.s of population will be 
retarded, jxirtly by one eaiise and partly by tlie other. 

Ol the Kffcct According to all past experienco, and tile best oli- 
•it' Private scrvHtioiis which can be made on the motives which 
Property on operate upon the hmnau mind, there can be no well ' 
‘f'‘pn™fj'^‘“foundc«l hojK! of obtaining o large produce from the 
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soil, ljut under a system of private projurty. It Population, 
seems perfectly visionary to suppose that any stiinu- 
lua short of that which is excited in man by the de¬ 
sire of providing for himself and fiuiuly, and of bet¬ 
tering his condition in life, should operate on the 
mass of society with sufficient force and constancy to 
overcome the natural indolence of tnankind. All 
the attempts which have been made since the com¬ 
mencement of Butlientic liistory to proccial ii{>on a 
principle of common property, have either been so 
insignificant that no uiterence can be drawn from 
them, or have been marked by Uie most signal 
failures; and the changes which have been eir(>cte(l 
in modmi times by education, do not seem to ad¬ 
vance a single step towards making such a state of 
things-more probable in future. Wc may, therctore, 
safely ccmchule that while man retains tlio same 
physical and moral constitution which he is observ¬ 
ed to possess at present, no otlicr tli.an a system of 
private property stands the Iea.st chaqec of )>rovi<ling 
for such (I large and inereasing popuiatiun as that 
which is to ho ibund in many countries at present. 

lint though there is scarcely any cniiclusiuii wliicli 
seems more completely estiblishcai by experience 
than Uiis, yet it is unquestionably true that thi' laws 
of private property, which are the grand stimulants 
production, do themselves so limit it, as always to 
make the actual produce of the eartli fall very con¬ 
siderably short u|' tlie power of production. ()n a 
system of private property no adequate motive to 
the extension of cultivation can exist, unless the re¬ 
turns are snffieient not only to pay the wages neces¬ 
sary to keep up the population, which, at the least, 
must include the support of a wife and two or tlirco 
children, but alsoafibnl a profit on tlic capital which 
has been emjiloycd. I'iiis necessarily excludes from 
cultiv.atioii a consiilcr.able portion of land, which 
might he made to'bear corn. If it were |)ossihle to 
suppose that man might be adeipiatcly stimul.iti d to 
hiboiir under a sy.stem of common pi' 0 ]ierty, such 
land might lie cultivated, and tlie priuluction of food 
end the increase of po]>ulution might go on, till the 
soil absolutely rcfuseil to grow a single additional 
quarter, and the whole of the society was exclusive¬ 
ly engaged in procuring the necessaries of life. But 
it is quite obvious that such a stale of things would 
inevitably lead to the greatest degree of distress and 
degradation. And, if a system of private projierly 
secures niankiiid irom such evils, which it ccrtjiinly 
docs, in a great degive, by si'cnring to a portion of 
tlie society the leisure necessary for the jirogress of 
the arts .iiid .sciences, it must be allow tsi that siich a 
check to the increase of cultivation confers on society 
a mo.st signal benefit 

Blit it must perhaps also be allowed, that, umler a 
system of private property, cultivation is sonietiines 
cheeked in a degrei*, and at a period, not required 
by the interest of society. Anil this is particularly 
likely to happen when the original divisions of land 
hate been extremely unequal, and the laws have not 
given sufficient* facility to a better distribution of 
them. Under a system of private profierty, the only 
effectual demand for produce niiist come from the 
owners of' property; and thoiigli it lie true tliat the 
effectual demand of tlie society, wliatevcr it may he. 
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I'opiiiti ij bebt supplied under the most peiTeet syijfein of 
* liberty, yet it is ii»t true that the tastes and wants of 
the ellective demumlers are always, and necessarily, 
the must favourable to the progress of notional 
wealth. A taste for hunting and Uie preservation of 
game among the owners of the soil will, witliout fail, 
l>e supplied, if things be allowed to take their natn* 
ral course ; but such a supply, from tlie mannio' in 
which it must be eflected, would inevitably be most 
unfavourable to the increase of produce and popula¬ 
tion. In the same manner, the want of nn adeijuate 
taste for the consnm|)tion of manufactured conimo- 
ditios among tlic possessors of surplus produce, if not 
I'lilly compensated by a great desire for personal nU 
tendance, which it never is, would infallibly occasion 
a premature slackness in the demand fur labour and 
produce, a premature fall of profiU,-and dieck to 
enltivation. 

It makes little diiTerenee in the actual rate of the 
tncrt'asc of ))opiilatioii, or the necessary existence of 
cliLcks to it, whether that state of demand and sup¬ 
ply wliicli occasions an insutiieiency of wages to tlic 
whole of the labouring classes be produced prema¬ 
turely by a bad structure of society, and an unfavour¬ 
able distribution of wealth, or necessarily by the 
comparative exhaustion of the sojl. The labourer 
feds tlic* (liiKciilty nearly in the fl.ame degree, and it 
must have nearly the s:iine results, from whatever 
(‘au-c it arises ; consequently, in evgry country w ith 
wbir-h we are acquainted, where tlie yearly earnings 
of the labouring cla.ssea are not sufficient to bring up 
in health the largest Jauiilies, it may be safbly said, 
titat population is actually checked by the difficulty 
of i>r(jciiring the means of subsistence. And, as we 
well know th.it ample wages, combined witit fullciii- 
ploynicnt for .all who chouse to work, are e.xtrcniely 
r.irc^ Biul scarcely ever wcur, except for a certain 
tiiia, when tlic knowledge and industry of an old 
country is apjilied, under favourable eirriiinstaneea, 
to a new one ; it follows, that the pressure arising 
from the difficulty of procuring subsistenco is not to 
be eousidcicd as a remote one, which will be felt- 
only when the earth refuses to produce- any more, 
but as on(> which not only actually exists at present 
over the gi-eatcst part of the globe, but, with IVsv 
exceptions, lias been almost constantly acting upon 
all the countries of which we have any account. 

It i.s uii(|Ucstioiiably tnie, that, in no country of 
the globe have the goveniiiicnt, the distribution of 
pro))erty, and the habits of the people, been siiih as 
to call forth, in the must elFgctive manner, the re¬ 
sources of the soil. Cuiiscquently, if the most ad van- 
tageuus possible change in all these respects could be 
supposed at oiKV to tgke place, it is certain tliut the 
demand for labour, and the encouragement to pro¬ 
duction, iiiigiit be such, ns for a ^Iiort time, ip some 
countries, niid for rather a longer in others, to lessen 
the operation of the checks to po{Milatiun which have 
been describi-d. It is specifically Uiis truth constant¬ 
ly obtruding itself upon our attention, wliich is the* 
great source of ileliision on this subject, -and creates 
the liclief that man could always produce from the 
soil much more than sufficient to support liinisclf 
and family. In tlic actual state of tilings, tliis power 
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has pe'rlmps always licen possessed. But for it we Fopulatipn. 
are indebted wholly to tlie ignorance and bad go- 
ternment of our ancestors. If they had properly 
called forth the resources of the soli, it is quite cer¬ 
tain that we should now have but scanty means left 
of further increasing qur firnd* If merely since the 
time of William the Conqueror, all the nations of the 
earth hud been well governed, and, if the distribu¬ 
tion of pro|ierty, and the habits both of the rich niul 
the poor had been the most favourable to the do*, 
mand for produce and labour, though the anioiint of 
food and population would have been prodigiously 
greater than at present, the means of diminishing 
tlic checks to population would unquestionably be 
less. That difficulty in procuring the nccessarie-s of 
life which is now felt in the coinp,-irntivel v low wages 
of labour almost all over tlic world, and is occasioned 
partly by the necessary state of the soil, and jiartly 
by a premature check to the demand for produce 
and labour, would then be felt in a greater degree, 
and would less admit of any relaxation in the cltecks 
to population, because it would he ocrasionctl wholly 
and nece-ssarily by the state of the soil. 

- It appears, tlieii, that what may be called the pro- The i,.,ws ul 
portionate amount of tlie neeessary checks to popii- N.iti:rL- re¬ 
lation d^nds very little upon the eflbrts of man (‘■•r 

tile cultivation of the soil If these efforts had been lu 

directed from the first in the most enlightened and ropuKu-or*! 
effi{ ,eiit manner, tiie eheek.s neccss.n-y to keep the 
population on a level with the means of subsi.sfem-e, 
so tar from being lightened, would in all ju-obiibiliti 
be operating with greater force; and the coiiditloii 
of tlie laliniiriiig classes, so far as it de]H-iids on the 
facility of prot'iiriiig tho means of subsistence, instead 
of being improved, would in all probability be dete¬ 
riorated. 

It is to the laws of nature, therefore, niul not to 
the conduct aii<l institutions of in.an, th.-il we .-tic to 
attribute tho necessity of g .-troiig cluck on the n.-i- 
tural increase of ]inpulation. 

But, llioiigli the laws of nature wliit-h delcrniinc ^. 5 ,,,,, 
the r.-ite at which population would increase if iin-hiblc ii.r ilic 
checked, and tlie very different rate at which the'rsoty * 
food required to supjiort pojnilation could be made J"*'"" 
to increase in a limited territory, are loidoiibtedly 
the causes wliich render neccsiiary the existence ofingtli.'.rafti'i 
some great and constant check to population, yet “f die 
a va.st mass of rcspniisibility remains behind on man OuAs w it. 
ami the institutions of society. 

In the first place, they are certainly responsible for 
the present scanty population of tlie etirth. Thefe 
are tew large countries, however advanced in im¬ 
provement, the population of which might not have 
been doubled or tripled, jind there arc many which 
might be ten, or even k hundred tinu-s os popu¬ 
lous, and yet all the inlmbitarits be as well pro. 
videdforastheyore now, if the institutions of«>ciely, 
and the moral habits of the people, had been, for 
some hundred years the most favourable to the in¬ 
crease of capital, and the demand for produce ami 
labour. 

HecomUi/, Though man has but a trifling and tem¬ 
porary iiiflueiice in altering the prqiortionate amount 
ol the checks to population, or tlu* degree in which 
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I'-vpuUtinn. they press upon the actnol nutnbert. yet he has a 
great and ruust extensive influence on titeir charec- 
ter and inode of operation. 

It is not In superseding the necessity of checks to 
population, in the progress of mankind to the Aill 
peopling of the eartlt (wliich may with truth be 
sail! to be a physical impossibility), but in directing 
these diecks in such a way as to be the least pre- 
jitilieinl to the virtue and happiness of society, that 
gorerunirnt and human institutions produce tlieir 
great ettert. Here we know, from constant exjie- 
rirnc*e, that diey have great power. Yet, even here 
it nnist be allowed, that the power of Government 
is rather indirect than direct, as the object to be 
iUtained defiends mainly upon such a conduct on 
the part of individuals, us can seldom he directly 
enforced by laws, though it may be powerfully in¬ 
fluenced by them. 

This will .appear, if we consider more {larticukrii 
ly the nature of those checks which have been class¬ 
ed under the gencralheads of Preventive and Posu 
tivc. 

T1.C routivc It will be found that they are all rcsolv<dile into 
ami restraint, vke, and misery- And if, from the 

rMolvX'c'* ® sow*® chccli to the Increase of popn- 

oTiM.'ml Isl'on he .absolutely inevitable, and human institu. 
({•■str.vtiu, tioiis have any influence upon the extent to which 
Vice-, .aid caeli of these checks operates, a heavy resjionsibili- 
Miwry. jy, incurred, if all that influence, whether 

direct or indirect, be not exerted to diminish the 
ainoiiut of vice and misery. 

Moral restraint, in application to the present 
subject, may be defined to be, abstinence from mar- 
ri.agc, cither for a time or permanently,* from pru¬ 
dential considerations, with a strictly moral conduct 
towards the sex in the interval. And diis is the 
only iiKHle of keeping population on a level with 
tlic iiro.ans of .stibsistence, whii'li is perfectly con¬ 
sistent with virtue and happiness. All jtther 
checks, whether of the preventive or the jioai- 
live kind, though they may greatly vary in de¬ 
gree, resolve themselves into some form of vice or 
misery. 

The remuining cheeks of the preventive kind, arc 
the sort of intercourse whicli renders some of the 
women of large towns unprolific : a general corrnp. 
tioii of morals with regard to the sex, which has a 
similar efiect; iinnataral'|Nissions and im])ruper arts 
to preicnt the ronsc<|ucnces of irregular connec¬ 
tions. These evidently come under the head of 
vice. 

The positive checks to population include all the 
causes, wliicli tend in any way prematurely to 
shorten the duration of human life;-such as un- 
w'hoicsome occupations—severe labour and exposure 
to the seasons—b.a(I and insufficient food and cloth¬ 
ing i^risiiig from |>overty—bad nursing of children— 
excesses of .all kinds—great towns and manufactories 
—the whole train of common discuses and epidemics 
—Wars, Infanticide, plague, and famine. Of these 
])u8itive checks, those wliich ajtpear to arise from, 
the laws of nature, may be called exclusively misery ; 
and those which wc bring upon ourselves, such as 
Wars, excesses of all kinds, and many others, which 
it would be in our power to avoid, ar° of a mixed 


nature. They arc brwiight upon us by vice, and Piyn htian.^ 
their consequences are misery. 

Some of these checks, in various conrHSimtions, and 
opemting with various force, are constantly in ac¬ 
tion in all the countries wiUi which we are acquaint¬ 
ed, and form die iiuinediate causes which keep die 
population on a level with the means of subsist- 
ence. - 

Mr Molthus, in his work on this subject, has taken 
a view of die checks of populatiim in most of the 
countries of which we have the best accounts. Mis 
object was evidendy to trace in each country those 
checks which sippeared 'to be most cfTectivu in re¬ 
pressing tiopiilation} and to endeavour to answer 
die question, generally, which had been applied, 
partioularly, t 0 ‘ New Holland by Captain Cook, 
namely, fiy whatoneans is the population of this 
country kept down to the number which it can sub¬ 
sist f 

It was hardly to be expected, however, that the I’nnlentinl 
general accounts of countries which ai'e to be met 
with, should cuuntain a sufficient number of details 
of the kind required, to enable us to ascertain what 
portion of the natural increase of population each 
individual chock u Inch could, lie traced, had the 
power to overcame. In particular, it was not to be 
.expected, that any accounts could inform us of the 
degree in which* moral restraint prevails, when 
taken in its strictest sense. It is necessary, there¬ 
fore, to attend chiefly to die greater or smaller num¬ 
ber of persons who remain imniarricd or marry l.ote; 
and the delay of marriage, owing to the difficulty of 
providing for a family, when the degree of irregu¬ 
larity to which it may lead cannot be ascertained, 
may be usofiilly called the prudential restraint on 
marriage luid population. And this will be found 
to be die chief mode in which the preventive check 
practically ojierates. 

But if the preventive check to pojmlation, that wMili 
check wliicli can alone supersede great misery 
mortality, operates chiefly by a prudential restraint* 
on marriage, it will be obvious, as was before stated, the Isimur- 
diat direct Icgisladon cannot do much. Priulcnce 
cannot be enforced by laws, widiout a great viola-®* *>r“ty. 
tion of natural liberty, and a great risk of producing 
more evil than good. But .still, the very great in¬ 
fluence of a just and enlight(*ned government, and 
the pcrtcct security of property in creating habits of 
pruuence, cannot for a moment lie questiuned. 

The principal causes and cttccts of these liahits are 
thus stated in Mr Mqldius's last work. (Principles 
ft/'Politwnl Economy, c. iv. sec. 2.) 

From high wages, or the power ol' comniaiuU 
ing a large portion of the necessaries of lilt*, two 
very different results may follow ; one, that of a ra- 
pitl increase of pa]^ulation, in which case, die high 
wages are ciiicfly spent in the maintenance ol' large 
and frequent tinnilies; and the odier, that of a de¬ 
cided improvement in die mtxles of siibsistonce, .and 
the conveniences and comforts enjqyrd, widiout a 
proportionate acceleration in the rate of increase. 

“ In looking.to these different results, the causes 
of them will eVidciidy appear to be the iliff'ercnt 
habits existing among the {leuple of different coun¬ 
tries, and at different times. In an inquiry into the 
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)'oi.'il»tion.f;iiiH(;s ofthescilifFciciUlialiasj we shall generally be 
^ able tf» traec ihfijie wliieli pi’oiliiec the first result to 
all tlie circffiustaiiei-h whicli contribute to depress 
tin* lower classes of tbe people, which make them 
unable or unwilling to reason^ from liie past to die 
luture, and ready to actpiiesce for the wuie of pre¬ 
sent gratification, it! a very low standard of comfort 
and rcsjKic'tability; and tjiuse which prraluce the 
second result, to all tbc arcumstances which tend 
to elevate the character of the lower classes of socles 
ty, which snake them approach the nearest to beings 
who " look before and adcr,” and who, consequent¬ 
ly, cannot acquiesce pntienUy in the thought of de¬ 
priving tbeinaelvCs and their children of the means 
of heing res(>ectablc, virtuous, and happy. 

■' Among the circumstances which contribute to 
the character first described, the most efficient will 
be found to Itc des{>otisin, oppression, and igno¬ 
rance ; among those which contribute to tlic latter 
cliai'uctcr, civil and political liberty, and educa¬ 
tion. 

" Of all the causes which tend to eiicourago pru- 
di'iiti.d iiabits aiuuiig the lower cla 8 sc.s of society, 
tlie most essential is unquestionably civil liberty. 
No people cun be much accustomed to form plans 
for titc fiittiro, who do not feel assured tli.it their 
industrious cKcrtions, while fair and honourable, 
will be allowed to have free scope; and that the 
property whicji they either possess or may acquire, 
■will lie secured to them by a known coilc of just 
i.iws impartially admini.stcrcd. But it has been 
foiinil by c\)iericiue, that civil liberty cannot be 
])crnmncntl3 secured witliout political liberty. Coii- 
se(|ucntly, political liberty becomes nli)io.st c(|Ually 
csstMiiinl: and in addition to it.s being necessary in 
this point of view, its obvious tendency to teach the 
lower clii-sscs of society to respect thcntselvcs, by 
obliging till' Itiglicr classes to respect them, must 
I'outriluitc greatly to all the good effects of civil 
jiluTty.” 

“ With rcg.trd to cdtieatlon, it might certainly be 
made general under a Iwtd Iwmi lif government, and 
might be very deficient under one in other re-spccts 
good; but it must be nllowcil that the cbimccs, both 
witli regard to its quality and its prevalenec, are 
greatly in favour of the latter. I'klucation idoiie 
could do little against mscciirity of property; but it 
would puwci'fuliji assist all the ftiyourabie eutise- 
(jtienccs to lie expected front civil and political li¬ 
berty, which could not indeed be considered as 
eomnlete without it.” , 

The var) ing prevalence of these habits, owing to 
•tlie causc-s above relerri'd to, combined witli the 
smaller or greater mortality occasioned by other eiis- 
toins, and the varying effects of soil and climate, 
must neces.s.aril} prwiucc great ilifferences in tliJer- 
ent countries, and at different periods, in the charac¬ 
ter of the ]>redomiimiit checks to jioptilation and the 
force of each. And this inference, which inevitably 
fal]ow.s from theory, is fully confirmed by CJipe- 
riciicc. 

'Die I’ntiiiTv appears, for instance, from the accounts we 
to have received of ancient nations, and of the less ci- 
vili/crl parts of the world, that war and violent dis- 

)>Nuoii,iniii- 
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eases were the predominaitt dtecks to their popula- Fopulutiun. 
tioH. The freqiioncy of wars, and tlte dreadful de- 
vastatioms of mankind occ-siiiuncd by them, united 
with the plagues, fipiiincs, and mortal epulcmics of 
which tliere are records, must lutve caused such a 
consumption of tfie human speciea, that tiie exertion 
of the utmost {uiwcr of increase must, in many cases, 
have been insufficient to supply it; and we see at 
once the source of those encouragements to marriage, 
and effurtM to increase pujiulutiun, which, with in¬ 
considerable exceptions, distinguished the Icgi-sla- 
tion, and general policy of ancient times. Y'ct there 
were^ some few luen of more extended views who, 
when they were limkiiig to the settlciiieiit of a socie¬ 
ty in a more improved state, were fully awari-, tliat 
under the most beautiful form of government whieb 
their imagination could conceive, the greatest pover¬ 
ty audulislress might be felt from a too rapid increase 
of populatioii. And the remedies which they pro¬ 
posed were strong and violent in proportion to the 
greatness of the evil which they uppreiu-iided. Even 
the practical legislators wlio encouraged marriage, 
seemed to tliink tltut the supplies of cliildren might 
sometimes ftdluw tixi rapidly for the means of sup¬ 
porting them; and it iqipenrs to have been with a 
view to provide against this difficulty, and of pre¬ 
venting it from discouraging marriage, tliat they fre- 
(|ucntly sanctioned the itihuiuan practice of iiitaiiti- 
cide. 

Under these circumstiinces, it is not to lie sujiposcd 
that the prudential re.straint on marriage should have 
operated to any considerable extent. Except in a 
few cases wiicre a general corruption of morals pre¬ 
vailed which niigiit act as a preventive cheek of the 
most vicious kind, a.large portion of tlie procreative 
power was called into action, the occasional redun¬ 
dancy from whicli w'as cheeked by violent c.ui.'.cs. 

I'liese causes will be found resolvable nimo.st wholly 
into vice and misery ; (be fir.st of winch, and a large 
portion of the second, it is alw'ays in the power of 
man to avoid. 

In H review of the (hocks to population in the I'osliiuiiii 
different states of modern Europe, it appears that 
the positive cheeks to population have pretaiiixlles.s,}l;J,*;.'JJ'“““''* 
and the preventive checks more, tlian in ancient Population 
times, and in the more uncultivated parts of the in Aluili-fr 
world. 'J'lie destruction occasioned by war lias lui- Timi«. 
qiiestiunnbly abated, boUi on account of its oeeiirring, 

(111 die whole, less frc([uently, and its ravages not be¬ 
ing so fatal, either to man or the means of his sup¬ 
port, as they were formci ly. And although, in the 
earlier, periods of the hi.story of modern Europe, 
plagues, fiunines, and mortal epidemics were not un- 
frequent; yet as civilization and improvement have 
advanced, both their frequency and their mortality 
have been greatly reduced, and in some countries 
they are now almost Unknown. This diminution of 
the ]iositivc chucks to population, as it has lieen cer¬ 
tainly much greater in proportion than tlie actual in¬ 
crease of food and population, must neressarily have 
been accompanied by an increasing operation of the 
preventive ^ecks; and probably it may he said witlt 
truth, that in almost all the more improved countries 
of modern Europe, tlie principal check which at pre- 
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popwlation. a«it keeps ^Jie population down to the level of*" the 
actual means of subsistenccj is the prudential restraint" 
on marriage. 

ijiftirence in Yet in comparing together the acconnts'and regis« 
tlie rharac- tprs of the difleteiit countries of modern times, we 
For*!* of ihr “ ''**'** diffCTeiice in the character and 

ri!t!l.rin of the checks which oremainly in action; and 

•tiflurcrit it is precisely in this point of view that these ac> 
«:ountn«. counts ntfurd the most important instniction. Some 
parts of Europe arc yet in an unimproved state, and 
arc still subject to fVequent plagues and mortal epi* 
demies. In these countries, as might be expected, 
few traces are to be found of theprud^tial restraint 
on marriage. But even in improved countries, tlic 
circumstances m.iy be such as to occasion a great 
mortality. I«'irge towns arc known to be unfavour¬ 
able to hc.ilth, particularly to the health of young 
ciiiidrcn; and the unwholesomeness of marshy si¬ 
tuations may be such as in some ctLsns to balance the 
principle of increase, even when nearly the whole of 
tliR procreative power is called into action, which is 
seldom the rose, in large towns. 

Thus in the registers oftwenty-two Dutch villages 
given by Sussmilch,* and quoted by Mr Malthas, the 
mortality (occasioned, as may be supposed,,diiefiy 
by the natural unhculthincss of the country) was as 
high as one in tw'«'nty-two or twenty-three, instead 
of the more common proportion of one in thirty-five 
or forty ; .'«id tile coiispiiuencer was, tliat the mar- 
riages, instead of being in the usual proportion of 
one in about 108 of the population, were in the ex- 
tr.iordiuary high proportion of one in sixty-four; t 
showing a most unusual frequency of marriage, while, 
on account of the great mortality, the number of in- 
iinbitents was lUMrly stationary, and the births and 
deaths about equal. 

On tlie other luuid, in Norway, where the climate 
and modes of living seem to be extremely favourable 
to lu'altli, and the mortality wag only one in forty- 
eight, the iirudcnti.il restraint on marriage was call¬ 
ed more tliaii usually into action, and the marriages 
were only one in 120 of tlie |)opulation. (Malthas, 
Vol. I. p. 3()r>, .'■'th ed.) ' 

«;nOual l>i- 'J'hese may lie coii.sidered as extreme cases, but 
ininution in the same result in different degrees is observable in * 
' I registers of all countries ; and it is particularly 
j to be remarked, that in those countries where regis¬ 
ters of births, deaths, and marriages have been kept 
for a considerable time, the progressive diminution 
of mortality occasioned by the introduction of habits 
more favourable to liealth, and the consequent dimi¬ 
nution of plagues and mortal epidemic.s, have been oc- 
eonqiani^ invariably by a smaller proportion of 
marriages and births. Sussmiich has given some 
striking instances of the gradual diminution in the 
proportion of the number of marriages during a part 


of tlie l.nst century. (Gotliiche Ordnung, Vol. I. pp. nopulstion. 
I.*}-!., el seif.) 

In the town of Leipsic, in the year l620, the an¬ 
nual iniirri.ige8 were to the population as 1 to 82, 
from the year 17*1 to 1756, they were as 1 to 12(). 

In Angsburgh, in IfllO, the proportion ofniarrmgc'i 
to the population whf 1 in 86; in 1750 os 1 to 123. 

In Dantzic, in tho year 1705, the proportion was 
os 1 to 89: in 1745 , as 1 to 118. 

In' the Dukedom of Magdeburgh, in 1700, the 
proportion was as 1 to 87 1 fW 1752 to 1755, as 1 
to 125. 

In the principdity of Haiberstadt, in 1690, the 
proportion was as 1 to 88$ in 1756, as 1 to 112. 

In the Dukedom of Cieves, in 1705, the propor¬ 
tion was 1 to 83; in 1758,1 to 100. 

In' the Churroark 6f Bt'andenburgh, in 1700, the 
proportion was 1 to 76; in 1755 , 1 to 108. 

Instances of this kind are numerous, and tlicy tend 
to show the dependence of the marriages on the 
deaths in all old countries. A greater mortality al¬ 
most invariably produces a greater number of mar¬ 
riages ; and it must be |<j|ual]y certain, that except 
where the means of subsistence can be adequately 
increased, a greater proportion of marriages must 
occasion a greater mortaluy. 

■ Tlie proportion ‘of yearly births to the whole po- Dc|icnil«.iu'r 
pulation, must evidently depend principally 011 tlicot'thc iiirtlu 
proportion of raarriages; and it appears, consequent-*™* 
ly, from registers, that in countries which will 
admit of aby considerable increase of population, the 
births, as well as the marriages, arc.mainjy influenc¬ 
ed by the deaths. *Whcn an actual decrease of po- 
pulation is not taking place, the births will always 
supply the vacancies made by death, and exactly so 
much more as tho increasing wealth of flic country 
and the demand for labour will admit. Every when; 
in the intervals of plagues, epidemics, and destruc¬ 
tive wars, the births considerably exceed the deaths; 
but while from these and other causes the mortaiiiy 
in different countries is extremely various, it appears 
from registers that, with the exception above stated, 
the births vary in the same proportion, j 

Tlius, in 39 villages of Mollaiid, where the deatlis, 
at the time to which the’registers refer, were about 
I in 23 , the births were also 1 in 23. In 15 villages 
round Paris, the births bore liic same, or even a 
greater proportion to the-whole population, on ac¬ 
count of a still greater mortality, the births being I 
in 22 /b, and the deaths the same. In the small 
towns of Brandenburgb, which were in an incrcitsing 
state, the mortality was l -in 29, and tlie births 1 in 
Si/g. In Sweden, where tiic mortality was about 
1 in 34}, the births were 1 in 28. In 1056 villages of 
Brandenburgb, in which the mortality was about 1 in 
39 or 40; the birtiisVere about 1 in 30. In Norway, 


• (Sottliche Ordnung, Vol. I. c. iv. s. 57, p-128.—Malthas'' Essay on Papulation, B. II. c. iv. p. 141 of 
Vol. I. 5th edition. 

f This very l.irgc proportion of marriages could ilot all have been supplied from the births in the coun¬ 
try, but must have bron occasioned in part by the influx of strangers. 

Sussmiich, Gottliche Ordnung, Voi. I. p. 225 .—Essay on Population, Vo). 1. p. 456, 5tb ed. 
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where the mortality ivaa I in 18, the births were 1 in 

In all these instancc.s the birllis are evidently mea¬ 
sured by the diaths, after rriakiii-; a proper ulhiwance 
for the cxccK-s of births whicii tlie state oi cacli coun¬ 
try will admit. In such a country as Russia, this 
allowance must be great; as although the mortality 
might perhaps be taken as low us 1 in 48 or 50 ; the 
births were as high as 1 in 5J(>, owing to the increas¬ 
ing resources of the country which admit of a rapid 
increase of the population. 

ri>-|H'ndcncc ()(• ^ij tijg countries which Mr Malthus has re- 
there is none which so strikingly illustrates 
the most Important fact of the dependence of the 
•.irikin.'ly proportions of marriages and births on the deaths, 
general principles of population, as Switzer- 
land. It appears, that between 1760 and 1770, an 
' alarm prevailed respecting tlio continued depopula¬ 

tion of (he country ; and to ascertain the point, M. 
Murel, minister of Vevay, made a very laborious and 
careful se.irch into the registers of diifercnt parishes 
from the time of their first establishment, lie com¬ 
pared the number of births which had taken place 
during three difterent periods of 70 years each, the 
first ending in lliSO, the second in 1600, and the 
third in l760. And finding by this comparison, that 
the number of births was less in the second |>criod 
than in the first, and less in the third period than in 
the sceond, he considered the evidence of a continu¬ 
ed depopulation of the country from the year lO.W 
as incontrovertible.* Hut the accounts'which he 
himself produces, clearly show that, m the earlier 
periods to which he refers, the mortality was very 
much greater than in the latter; and, that the greater 
Humhrv of births found in the registers formerly, was 
not owing to a greater population, but to the greater 
proportion of births which always accompanies a 
greater mortality. 

It appears from accounts, which are entirely to be 
depended on, tliot during the last period, the mor¬ 
tality was extraordinarily small, and the prn[iortion 
of children reared from infancy to puberty extraor¬ 
dinary great. At the time when M. Murct wrote 
his paper, in 176t>, the proportion of deaths to the 
population in the Pays de Vaud, was 1 in 4.5, of 
births 1 in 86, and of marriages 1 in 140. 'I'liese 
aro all very small proportions of birtlis, deaths, and 
marriages, compared with other countries; but the 
state of things must have been totally different iu 
the sixteenth and scvcntcentli centuries. M. Muret 
gives a list of ail the plagues which had prevailed in 
Switzerland from l.'i'JO, from which it appears that 
tin's dreadful scourge desolated the country at sliort 
intervals during the whole of the first period, and 
extended its occasional ravages to within 'd'i years 
of the termination of the second. Wo may safely 
conclude, that, in these times, the average mortality 
was very much greater than at present. Hut what 
puts the question beyond a doubt, is the great mor¬ 
tality which prevailed in the neighbouring town of 


Geneva in the sixteenth century, and it$ gradual di> Population. 
minution in the seventeenth and eighteenth. It ap- 
pears from calculations, published in the Bibliolhc- 
que liritaunique, (I'om, IV. p. 328,) that in tlie 
sixteenth century, tlie probability of life, or the nge 
to which half of the born lived, was only 4-883, ur 
under four years and eleven months ; and the mean 
life, or the average number of years due to each 
per»on 18.511, or about eighteen years and a half. 

In the scvcntcentli century, the probability of life in 
Geneva was 11.607, about eleven years and se^en 
months; the mean life 23.358, or twenty-three 
years and four months. In the eighteenth century, 
the probability of life had increased to 27.183, 
twenty-seven years and two months; and the mean 
life to thirty-two years and two montlis. 

'I'hcrc can bo no doubt, from the prevalence of 
the plague, and its gradual extinction as noticed by 
M. Murct, that a diminution of mortality of the same 
kind, though not perhaps to the same extent, must 
have taken place in Switzerland ; but if with a mor¬ 
tality, which could not have been less tlmii I in .‘JO 
or .92, thr proportion of births had been wiiat it was 
when M. Murct wrote, it i.s quite evident that the 
country would have been rapidly depopulated. Hut 
as it is known, from the actual amount of births found 
in the registers, that this was not the case, it follows 
as. a necessary consequence, that the greater morta¬ 
lity of former timea was ncconipanied by u greater 
proportion of births. And this at once shows the 
error of attempting to determine the actual popula¬ 
tion, either of different countries, or of different pe¬ 
riods in the same country, by the amount of the 
births; and the strong tendency of population to fill 
up all vacancies, and very rarely to he limited by 
any other cause tiian the difficulty of supporting a 
family. 

Switzerland and the Pays de Vaud afford other 
most striking instances of the dependence of the 
births on the dcutlia; and the accounts of them arc 
perhaps more to be depended u[)on, us they appear 
to contradict the preconceived opinions of the per¬ 
son who collected them. 

Speaking of the want of fruitfulness in the Swiss 
women, .M. Muret says, that Prussia, Brandenburgh, 

Sweden, Prance, and indeed every country, the re¬ 
gisters of which he had seen, give n'greater propor¬ 
tions of baptisms to the number of inhabitants than 
the Pays de Vaud, where this proportion is only as 
1 to 36- He adds, that from calculations lately made 
in the Lyonois, it appeared that in Lyons itself the 
proportion of baptisms was 1 in S8, in tlie small 
towns 1 in 25, and in the villages 1 in 2.9 or 24. 

What a prodigious dififcrence, he exclaims, between 
the Lyonois and the Pays de Vaud, where the most 
favourable proportion, and that only in two small pa¬ 
rishes of extraordinary fecundity, is not above 1 in 
26, and in many parishes it is considerably less than 
1 in 40. The .same difference, fie remarks, takes 
place in tlie mean life. In the Lyonois it is little 


• Memoiret, tS'C. par la Society Econotnique de Herne, 1766, pp. 15, el seq.—Essay on Population, Vol. I. 
pp. 464, ri seq- 5lh edit. 
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rD)iiiUUoB< above 2S je»n ; while in the Pay* de Vaud, tbe 
lowest mean life* and lliat only in a single marshy 
and unhealthy parish* is years, and in many 
places it is above 45 years. \ 

** But whence comes k (he stys^ that the coun¬ 
try where citildren escape tbe best from the dangers 
of infancy, and where ithe moan lifig, in whatever way 
the calculation is made, is jbigher than in any other* 
should bo precisely that in which the fecundity la 
the smallest i Haw comes it again* that of all our 
partiiiGs, the one which gives the mean life the 
highest, should also bn the one where the tendency 
to increase is the smi^t j”* 

To resolve this question, h{,.Moret says* *' J will 
hazard a conjecture, which, however* 1 give only as 
such. Is it not that, in order to maintain in all 
places a proper equilibrium of populntioo* God has 
wisely ordered things in such a manner as tiiat the 
force of life in each country should be in the inyerse 
ratio of its fecundity ? In fact, estperience verifies 
my conjecture. Leyzin (a village in the Alps), with 
a population of 400 persons, woduces but a little 
above eight children a..year. j%e Pays de Vaitds in 
general, in proportion to tbe some number of inha* 
bitants, produces 11, and tbe Lyonois But if 
it happen tliat at tbe age of 20 years* the 8* the 11^ 
and the 16 are reduced to the'same ntunber* itIvUl 
appear tiiat tbe force of life gives in one place what 
fecundity does in another. And thus the most' 
healthy comitries, having less fecundi^* will not 
over-people' themselves, and the unhealthy countries, 
by their extraordinary fecundity, will be able to SU6«- 
tain their population.” 

These facts and observations ore fu|] of the most , 
important instruction, and strikingly illustrate the 
principle of population, llie three gradations in 
the proportion of births which are here so distinct¬ 
ly presented to our view, may be considered as re¬ 
presenting that variety in the proportion of births 
which is k^nowD to take place in difierent countries* 
and at difierent periods; and the practical question 
is. Whether, when titis variety prevails without a 
proportionate difiference in the rate of increase, 
which is almost universally the case, wc are to sup¬ 
pose, with M. Muret, that a special providence is 
called into action to render women less nrolific in 
healtliy countries, and where improved nabits of 
dcanliness have banished plagues and mortal epide¬ 
mics ; or to suppose, as experience warrants, that, 
the smaller mortdity of healthy and improved coun¬ 
tries is balanced by the greater prevalence of the 
prudential restraint on marriage and population. 

The subject is seen with particular clearness in 
Switzerland* op account of the m^latioh of MiiiO of 
tlie districu being stationary. ’ The number of ii^ 
bitants on the Alps was supposed to have diminish*; 
ed. This was probably an error} but it h not im¬ 
probable that they should have remained stationary, 
or nearly so. There is no land so little capable of 
providing for an increasing population as mouniaigi* 
ous pastures. When they have been once 


stocked with cattle, little more can be done f. and i^oputi^o* 
if there bo neitlmr emigration to taker off the supers' 
abundant numbers, nor manufactures wherewith to - " 
purchase an additional quantity of food, tike deaths 
must equal the births. 

This was the case with the Alpine parish of Leysin 
before referred to, where, for a period of SO years, 
the mortality and the proportion.of births ahnott 
accurately kept pace with each O^r; and where, 
in consequence, if the positive checks to population 
had been unusually Small, the preventive checks 
must have been unusually great. In fho parish of 
Lpykdn, aeeording to M. Muret, the probability of 
U& wai'‘as high ^ 61 years ;t but it is obvious 
that thia extraordinary degree of healthiness could 
not fiOuHfy have taken phuk under the actual cir¬ 
cumstances of the paruHl' with respect to the means 
of subsistence, if H hiid not been acoompaniod by a 
proportionate‘action of tbe prudential restraint on 
marriage; and .accordingly the subsisting marriages, 
being %e and unprolific, yielded enlv one birth to 
every twelve; the births were only 1 in 49, and the 
number of persons below 16 was only | of the popu¬ 
lation. 

There can be little doubt that in the present case 
the extreme healthiness of .the people, arising from 
their situation and employments, had more em>ct in 
producing the prudential check to population, than 
the prudential check in producing tbe extreme 
bealtniness; yet it is quite certain that they must 
constantly aet and relict upon each other, and that 
if, when the circumstances are such as to furnish 
no adequate means for tlio support of an increased 
ponuhinoD, and no relief in emigration* the pruden- 
tim check does not prevail* no degree of natural 
healthiness could prevent an cxcc^vo mortality. 

Yet to occasion such a mortality, a much greater 
degree of poverty end misery must have taken place, 
than in districts iem favourably circumstanced with 
regard to health; and we seo at once the reason 
why, in countries of mountainous pasture, if there 
be no vent in emigration, the necewty of the pru¬ 
dential check dioaid be more strongly forced on 
the attention of the inhabitants, and should, in con¬ 
sequence prevail to a greater degree. 

Taking countries in general, there will necessarily Diffcrencir* 
be differences os to natural healthiness in aU tbeia'heRc. 
gradations, from tbe most marshy habitable skoa-K!‘'5” 
tions to the most pure and salubrious air. These 
differences will be further increased by the nature of 
the employments of tbe people, their habits of clean¬ 
liness, and their care In preventing the spread of 
epidemics. If in no country was there any difficulty 
hi obtaining the means of subsistence, these differ¬ 
ent degrees of healthiness would make a great differ¬ 
ence in the progreiB of population; and as (here 
are many countries fiaturaliy more healthy than the 
United States of America, we should have instances 
of a more rapid increase than that which has there 
taken place. But as the actual progress of popula¬ 
tion b, with very few exceptions* determined by the 


• Mfmoirei, S^c, par la Sod&t Eeon, d$ Bent, 1766, pp. 48, ei sey. 
-f- /Aid. Tabic V. p. 65 of ^ Tdkles. . 
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alutive (liSicuUy of j)rocsiiin<; the means of subsist- 
^ once, atu! not by the relative natural powers of in* 
crease, it is fonnii by cxpei ienco that, cxceut in ex¬ 
treme eases, the actual progress of population is 
little alfectcii by unlteulthiness or hculthincss; but 
tliat these circumstances show themselves most 
powerfully in the character of the cliceks which 
keep the population down to the level of tho means 
of subsistence, and occasion Uiat sort of variety in 
the registers of difterent countries which was noticed 
in the instances mentioned by M. Muret. • 

Thus the population of two or tlireo countries 
may be increasing at nearly the same rate, but one 
may be increasing chiefly from a great proportion of 
births, another from a small proportion of deaths, 
and a third from a more common proportion of both, 
ill which threo diiferent cases the structure of the 
population and tlie registers of birtits, deaths, and 
marriages will be essentially diflerent. 

The rate at which tho population of Sweden and 
Norway was increasing, at the time referred 
to by Mr Maltlius, was not far from the same ; 
but their registers diflered in nlinust ail points. 
M'hilc the births in Sweden were 1 in '2S of tho po¬ 
pulation, the births in Norway were only 1 in 34; 
while the marriages in Sweden were 1 in llS, in Nor¬ 
way tlicy were only 1 in 1.10; and while the mortality 
in Sweden was 1 in H-J, in Norway it was only 1 in 
'1-8.* The.se diflerent proportions of births, deaths, 
and marriages must essentinlly alter tlic whole struc¬ 
ture of the population, 'ihe proportion of persona 
living at different ages, would be essentially dittcr- 
ent; ilio generations in one country would pass 
away sooner than the generations in the otiier; and 
.Sweden might be said to increase principally from 
tlie large proportion of its births, and Norway, from 
the small proportion of its deaths, or its small mor¬ 
tality. 

A large ]iroportion of births, -when they have 
room to expand themselves, is the most powerful 
element of increase, and is absolutely necessary in 
order to cttect the shortest period of doubling with 
which we are nequuinted; buttwo Countries may have 
nearly the same proportion of births, and yet the po¬ 
pulation of one be quite stationary, while the popu¬ 
lation of the other is increasing with the greatest 
known rapidity. The proportion of Ifirths in the 
Dutch villages first noticed, approaches towards 
that of the IJiiiicd States of America; yet in the 
one case the population did not increase at all, and in 
tlie other it 1ms inere.ised so fust, as to be taken as a 
specimen of tile natural progfesa of population when 
interrupted by the fewest checks to which human so¬ 
ciety is subject. In this case, though the propor¬ 
tions of births and marriages to the whole population 
might not be very unlike, and possibly no very great 
diflerence might appear in the proportion of marriages 
to births, tlic other points in the registers would be in 


the opposite extremes. While the mortality in the Populotion. 
Dutch villages was as high as 1 in 2*2, it would pro- 
bably be 1 in 41, or less, in the United States.— 

While the births and deaths in the Dutch villages 
were in the ratio of equality, in the United Slates 
they would be nearly in the proportion of 41 to IJ). 

In tho same manner, two countries might have 
nearly the same mortality, and yet, in other points, 
bo very different; and while one was increasing most 
rapidly, the other might be increasing very slowly. 

The proportion of deaths to the population in the 
Pays de Vaud, is not very essentially different from 
that of the United States, but the propoKion of 
births, and the structure of the population present 
the most striking contrasts. The proportion of 
births for the whole of the Pays dc Vaud was, ao 
cording to M. Muret, 1 in 36, in many parishes it 
was considerably less than 1 in 40, and in one parish 
as low as 1 in 49; while, in the Upited States, it 
must ho somewhere between I in 19 and I in 20.— 

The structure of the population was different ac¬ 
cordingly. In the whole of the Pays do Vaud, the 
proportioni,of the population under 16 was oiic-third. 
in man/ pprls and in tho whole of the Canton of 
Berne onc-fourtb, while in the United States, it is 
as high as one-hidf. 

We have seen, tlidt, according to M. Muret, the 
probability of life, or the age to which half the born m ilie Ai;.- 
. live, was, in the extraordinary parLsh of Ltyzin, ns 
high as 61 years. On the same authority, it appears 
that in nine other parishes of the Alps it w.isas liigli,„t i oun- 
as 47; in 41 parishes of the Pays de Vaud and lric^. 

Jura 42; in 12 corn purislies 40; in 18 parishes 
among the great vineyards 37, in one niarsliy parish 
24. t From other authorities wo learn, that in coun¬ 
try vill.agcsand parishes, the age to which lialf ofthe 
born live is such, that tiic m.-ijor part will probably 
live to marry.^ In the parish of Ackwoith in Vork- 
shire, it appears from'an exact account kept by Dr 
Lee of the ages at which all died there for 20 years, 
from 1747 to 1767, that half the inhabitants live to 
the age of 46 (Price, Vol. II. 7th edit.); .It d 
if the some account had been kept in many of the 
other healthy parishes in lilDglund, where tlic yearly 
mortality, instead of being 1 in 47 as in Ackworth, 

■ was 1 in 60* 1 in 66, and even l in 75 (Vol. II. p. 

224), half of the born would be fouiul to have lived 
to above 60 or 56. In the whole of Sweden, where 
tbe.annual mortality, at the time referred to hy Ur 
Price, was greater than 1 in 36, it appears from his 
tables, that half of the born must have lived to above 
33 (Vol. II. p. 413, 7til edit.) ; and in Great Biitaiiv 
generally, where the mortality at present, after making 
dueolluwtmce for the omissions in the deaths, appears 
to be less than 1 in 61, it connot be doubted that there 
iascarcely A village in the country tolerably w-ell situat¬ 
ed, where half of the born do not live till above 40. 

In town! the case is very different. According to 


* See Malthus On Population, Chapters i. and ii. of Book II. 

+ Jtiemoites, par In SociOH Eeanomique de Berne, 1766, Table Vllf. p. gs ofthe Tables. As these 
calculations seem all to have been made from mortuary registers, they arc all too low, except where the 
population was absolutely stationary. 

^ Graunt's and Short's Observations, Sfc. referred to by Dr Price, V«d. II. pp. 41, 42, Ac. 7lh edit. 
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the data collected by Dr Price, one half of the born 
died in London under three years of age; in Vienna 
and Stockholm under two; in Manchester under 
five; in iforthamptoo under tjpn (Vo!. IL p. 33); 
and- although in most of these towns, particularly 
those in England, a great improvement lias taken 
place in their healthiness of late years, yet still (iicy 
will always full fur short of the healthiness of country 
situations. 

The age to which half the born live appedrs, 
therefore, to vary in different countries and places, 
and under different circuchstahccs,’ in Uie very cx> 
traordinary degree of from 3 to 60. * 

Tlic mean oge of death, or the expectation of 
life, must necessarily be more steady; yet it appears 
to vary from about 16 or 17 to £0. 

In Stockholm, according to a table calculated by 
Dr Price, from tlie medium of three different enu* 
nieratiiins in 1737, 1760, and 1763, the expectation 
of life for males at birth was lit.25, and for females 
18.10. t Taken together, the expectation of life 
was a little above 16. In Vienno, ae appears from 
another table, it was While, according to 

M. Muret, at Leyzin, the expectation oflife at birth 
was,'about the same period, 30 years. §. 

The annual mortality, whi«m is different, both 
from the age to which half of the born live, and the 
mean age of death, is found to vary in different 
places and countries, from about 1 in 19 to about 1 
in 70. In .Stockholm, the annual mortality was 
but 1 in 19 (Price’s Observations, Vol. II. p. 1361: 
and in some of the villages in England, even at tne 
time that Dr Price wrote, it was as low as 1 in 70 
and 1 in 75. 

The proportion of births to the population appears 
to vaiy in different countries and under difterrnt 
circuinstauccs, from about 1 in 17 to 1 in 19 * I>t 
New Spain, according to Humboldt, it was 1 in 17. 
in New Jersey, according to the rate of increase 
determined by the census taken in 17-38 and seven 
years afterwards, the proportion of births must liave 
been about I in 18. (Price, Vol. 11. p. 50.) At 
present, m far as can be collected from scattered 
facts and inferences, tlie proportion of birtbs in 
the wlinic of the United States is about 1 to I 9 . 
In the tabic fur Prussia and Lithuania given by 
Sussmilch, it appears, tliat oiler the great plague of 
J 7 O 9 and 1710 , and omitting tiie extraordinary year 
immediately subsequent, tlie proportion of births io 
the five years, ending with 16, was 1 in less than 
17 . II While, according to M. Muret, in the parish 
of I^yzin, the proportion of births was oidy 1 in 49 
of the population. 

The number of subsisting marriagee, which yfelds 
one annual birth, appears to vary from 1^2 to 4, and 


the two cxtrcoie cases occur in what may he called 
the same country, *.md are both noticed by M. Murct; 
the one in the parisli of Leyzin, which presents all 
the symptoms of the prudential cheek to population 
in the greatest excccs, and where twelve subsisting 
marriages yield only one annual birth; and the other 
in the parisii-of St Cergue in the Jura, where mar. 
riage is enenurnged by the habit of emigration, and 
four subsisting ninrri^cs are sufficient to yield one 
annual birth. 

The proportion of the population under 16 years 
of age, to that above 16, seems to vary in dif* 
ferent countries and places, and under diflerent cir* 
cumstances, from one-haif to one>fourtti. In the 
United States, it appears by the late census, that it 
is onc.lialf; while in the canton of Home it is not 
much more than one.fourth, and in tlie parish of 
Leyzin not more than one^fourth. f 

The mortality under the age of 15 varies in dif¬ 
ferent places and circumstances, ft'orn above two- 
thirds to onc-fiftli. It appears from a table of Dr 
Price, that in Stockholm, above two-thirds died un. 
der 15 (Vol. II. p. 418); while, according to M. 
Murct, the proportion of the deaths under the ago 
of 15 was, in the tvhole of the Pays de Vaud, 
one-third, in many parishes of the Alps oue-fourth, 
and the extraordinary parish of Leyzin only one- 
firth. •• 

Under these very great variations in the registers 
of different countries and places, and in tlie struc¬ 
ture of their papulation, it is obviou-s that we might 
fidi into the grossest possible crrorv, by applying 
the registers of one country to the popuiaiion of 
another. Even if wc could find a country wiiich 
was near to a just mean between these opposite ex¬ 
tremes, and the registers of which were kept with 
the greatest accuracy, wc could not apply such re¬ 
gisters to any other country with a view to any im¬ 
portant inferences; unless we knew that the two coun¬ 
tries nearly resembled eacii other, not only in one or 
two particulars, but in all the main points relating to 
the structure of their population and the character 
of the prevailing checks to it. 

When attention was first directed to tables of mor¬ 
tality, widi a view to Assurances on lives and survivor¬ 
ships, these tables were almost univcrvally formed 
from the registers of towns and of the neighbouring 
villages influenced by them, llutfon, calculating ilie 
probability of life from the registers of three pa¬ 
rishes in Paris, and twelve country parishes in the 
neighbourhood, collected by M. DuprC- de St -Maur, 
makes it appear, that hal^f the born died under 
eight years of age. The parishes in Paris seemed to 
bo bemtheir than the tillages in the neighbourhood, 
which was occasioned by tho custom of sending the 
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* This last number, stated by M. Murct for the parish of Leyzin on the Alps, is so very extraordinary, 
tliat possibly it may not be correct, 
t Observations on Reversionary Payments, Vol. IL p. 421, 7th edit, 
j LL Vol. II. p. 128. 

f Mmoires, S[c. par la SociitS Eeanomique de Berne, 1766, Table V. p. 65. 

II GoHliche Ordnung, Vol. I. Table XXl. p. 83 of the Tables.—Malthus, Vol. II. p. 168. 5lh edit. 

Memoires, S(c. par la Sociile Econmique.de Berne, 1766, pp« H and 12. 

•* Ibid. Table XHI. p. 13. 
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I’opuldHon. children from the city to be nurecd in the country. 

Other calculations from the registers of Ifrcslaw by 
Dr Halley, of London by Mr Simpson, and subse¬ 
quently of Northampton, Warrington, Chester, Nor¬ 
wich, &c. by Dr Price and other writers, all concurred 
to convey the impression, that more than half of the 
born die under the age of puberty ; and though Dr 
Price, in his two volumes of Observations on hcver» 
sionarif Payments, takes frequent opportunities of 
dwellinj' upon the prodigious difl'erence in the mor¬ 
tality of towns and of country situations, and produ¬ 
ces abundance of evidence to show that, taken to¬ 
gether, in the actual state of things, half of the born 
live much beyond the age of puberty; yet, among 
some persons who have not attended to the subject, 
the former impression seems still to havo remained; 
and what is more strange, it has been lately asserted 
that this must happen from the constitution and 
course of human nature (Godwin’s^aswer to Malthus); 
which is going very much further than to say that 
it happens under the poverty, distress, and unhealthy 
occupations which are known to affect the mortality 
of a considerable body of people in all tiic nations 
with which we are acquainted. 

The constitution and course of human nature can 

only be determined by experience, and the analogies the tendetfey to marriage, and the great proportion 

derived from it ; and the idnd of experience neccs- of births rising to the age of puberty ; aud the inter- 

tun- only to ‘letermine the point in question, is to be db- val between the" average age of marriage and the 

>H' di iiT. tained only by a reference to registers which inform average age of death must be considerable, owing to 

mined by US of the agcs at which the born have died. Now, tlie great healthiness of the country, and the cxpec- 

v'pinencc. from the evidence of registers of this kind which have - l ., ^ .. 

been carefully kept In country parishes, it appears 
that tlic age to which half of the born live is much 
nearer to than to the ago of puberty. Even in 
Sweden, wliere the general mortality is unquestion¬ 
ably very great, owing to the poverty of the labour¬ 
ing classes, and the diseases brought upon them by 
bad and iiisuilicierit food during seasons of scarcity, 
the age to which half of the born live is, as before 
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Uons which they give properly attended to, half of PupuUiion. 

the born would, in healthy climates, live on an avc- 

rage to 45. Taking things, however, as they are, 

it is obvious that, according to the testimony of the 

best registers, more than half of the born might live 

to marr^ in most countries, even if the average age 

of marriage was so late as 30. 

The immediate cause of tlie increase of population fmiKcdtatr 
is the excess of the births above the deaths; and 
rate of increase, or the jperiod of doubling, depends 
upon the proportion which the excess of the births 
above the deaths bears to the population. 

The, excess of births is occasioned by, and propor¬ 
tioned to, three causes; Is/, The prolifirkness of the 
marriages. Sdly, Hie proportion of the born which 
lives to marry; and, Sd/y, The earliness of these mar¬ 
riages compared with the expectation of life, or the 
shortness of a generation by marriage and birth, com¬ 
pared with the passing away of a generation by death. 

In order that the full power of increase should uc 
colled into action, all these circumstances must be 
favourable. The marriages must be prolific, owing 
to their being contracted early; the proportion of the 
born living to marry roust be great, owing both to 


Hated, above .‘J3;* in the whole of the Fays de 
Vaud it is 41 ; in many particular parishes 47, in a 
parish in England not so healthy as many others 47; 
and as the expectation of life appears, b/ the late re¬ 
turns from the parish registers of Great Britain, to be 
as high as in Switzerland, there is little reason to 
doubt, from the evidence of registers, that the age to 
which half of the born live in this country can fall 
but little short nf what it is in the Pays de Vaud;— 
that is, it must be somewhere near 40. But it will 
hardly be contended that there is no premature mor¬ 
tality ill Great Britain occasioned by the pressure of 


tation oflife being high. Probably these three causes, 
each operating with tlie greatest known force, have 
never yet been found combined. Even in the Unit¬ 
ed States, though the two first causes operate very 
powerfully, the expectation of life, and, consequent¬ 
ly, tlic distance between the age of marriage and the 
average age of death is not so favourable os it might 
be. In general, howeyer, the excess of births which 
each country can admit being very far short of the 
full power of increase, the causes above mentioned 
contribute to the required supply in very various pro¬ 
portions, according to the diflerent circumstances 
and habits of each state. 

It would be very desirable to know something oflniVinu,. 
these proportions with a view to their influence on <’ruHi< 
the happiness of society. Our main sources of in-5""" 
formation on this subject are registers of births, 
deaths, and marriages; but in order to draw just in¬ 
ferences from them, wc must consider well what they 
imply. The following observations and rules modi¬ 
fied from Mr Malthusa 


surs. 


—, -^ i'a chapter on the fruitfulness 

poverty, and the efiect of large towns and unwholc- of marriages may be useful for this purpose, 
some occupations. Consequently, unless we are pre- If we suppose a country where thp^population is „„ 

pared to say that agricultural.empioyments, airy and stationary, where there are no'cmigration.«, immigra- of nI'rtiir*io 
moderately sized towns, cleanliness, healthy wcupa- tipns, or'lllegitimatc cliildren, and where the regis- a M.irnagr. 

tions, and prudence, are against the coMtitution and ten are aceuratc, then the proportion of the annual 

course of nature, as applied to reasonaolc beings, we births to the annual marriages will accurately express 
must acknowledge, that if the constitution and course both the number of children born to each marriage, 
of nature were carefully observed, and the odmoni- including second and third marriages, and also the 


• We allude to the registers and tables referred to by Dr Price. Since bis time the health of the coun¬ 
try has increased. Idee mmt of the countries in Europe, and the proportions of both the births and deatiis 
have decidedly diminished. 
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Populttinn. proportion of the born which lives to marry once or 
oftener: while the annual mortality will accurately 
express the expectation of life. 

Hut if the population be either increasing or de¬ 
creasing, and the births, deaths^ and marriages, 
increasing or decreasing in the same ratio, such 
a movement will necessarily disturb all the propor¬ 
tions; because the events which are contemporary 
in the registers are not contemporary in the order 
of nature. 

In the first place, the births of any year cannot, in 
the order of nature, have come from the contempo¬ 
rary marriages, but must have been derived princi¬ 
pally from the marrit^es of preceding years. 

If wc were to cut off a period of SO years in the 
registers of any country some time ago, and inquire 
what was the number of births which had been pro¬ 
duced by all the marriages included in the period 
cut off, it is evident, that, with the marriages* at the 
beginning of the period will be arranged a number 
of births proceeding from marriages anterior to it; 
and at the end a number of births produced by the 
marriages included in the period, will be ibund ar¬ 
ranged with the marriages of a succeeding period. 
Now, if wc could subtract the former number, and 
add tiic latter, we should obtain exactly all the births 
produced by the marriages of the period, and thus 
« ascertain the real prolifickness of marriages. If the 
population had been stationary, thd number of births 
to be added would exactly equal the number to be 
subtracted, and the proportion of births to marriages, 
as found in the registers, would exactly represent 
the real prolifickness of marriages. But ifthe popu¬ 
lation be increasing, the number to be added would 
be greater than the number to be subtracted, and of 
course the proportion of births to marriages, as found 
in the registers, would always be too small to repre¬ 
sent the true prolifickness of marriages. A contrary 
eflect would take place in a decreasing population. 
The question, therefore, is, what we are to add, and 
what to subtract, when the births and deaths are not 
equal. 

The average proportion of births to marriages in 
Europe, as taken from registers, is about 4 |p 1. Let 
us suppose, for the sake of illustration, that each mar¬ 
riage yields four children, one every other year. In 
this case, wherever the period in the registers is be¬ 
gun, the marriages of the preceding eight years will 
only have produced half their births, and the oBter 
half will be arranged with the marriages within the 
period, and ought to be subtracted from them. In 
tlic same manner the marriages of the last eight years 
of the porioiif will only have produced half their 
births, and the other half ought to be added. But 
half the births of any eight years may be considered 
as nearly equal to ail the births of the succeeding 
31 years. In instances of the most rapid increase 
it will rather exceed the births of the next 3^ years, 
and in cases of slow increase, approach towards the 
births of the next 4 yean. The mean, therefore, 
may be taken at 3^ years. Consequently, if we sub¬ 
tract the births of the first years, a^ add the 
births of the 3i^- years subsequent to the period, we 
shall have a number of births nearly equal to the 
number of births produced by all the marriages in¬ 


cluded in tliG period, and, of course, the prolifickness pojiuUtion. 
of marriages. But, if the population of a country be' 
increasing regularly, and the births, deaths, and mar¬ 
riages continue always to bear the same proportion 
to each other, and to the whole population, it is evi¬ 
dent that all the births of any period will bear the 
same proportion to all the births of any other period 
of the same extent, taken a certain number of years 
later, as the births of any single year to the births of 
a single year, taken the same number of years later. 

And, consequently, to estimate the prolifickness of 
marriages, we have only to compare the marriages 
of the present, or any other year, or the mean of five 
years, with the births of a subsequent year, or the 
mean of five years, taken 3j years later. 

It has been supposed, in the present instance, that 
each marriage yields four birtiis; but the proportion 
of births to marriage^ apparent in the registers of 
most of the countries of Europe, is 4 to L Md, as 
the population of most of the countries of Europe is 
known to be increasing, the prolifickness of marri^cs 
must be greater than 4. It^ allowing for this cir¬ 
cumstance, we take the distance of 4 years instead of 
3^ years, we shall still be sure of not erring in excess. 

And thou|;h undoubtedly the period whiai we take, 
whatever it may be, will not answer exactly in differ¬ 
ent countries, yet its application generally will not 
be so incorrect as we might at first imagine; because, 
in countries where the marriages are more prolific, 
the births generally follow at shorter intervals, and 
where they arc less prolific at longer intervals; and, 
with different degrees of prolifickness, the length of 
the period might still remain the same. 

Probably, Iwwcver, the period here assumed, which 
is the one taken by Mr Maltlius, is too short. If, as 
he says, there is reason to think, that, in almost all 
registers, the omissions in the births and deaths are 
greater than in the marriages, there ought to he a 
greater number of births to oech marriage, in which 
case it would take a longer time to have them in; 
and if, further, it is probable that a birth every other 
year is too rapid a succession for-those countries 
where the marriages are frequently late, it may be 
thought that the births at the distance of five years 
will more nearly represent the prolifickness of mar¬ 
riages than at the distance of 4 years. But this mat¬ 
ter must be left to the judgment of the reader. 

At ail events, it will follow, from what has been 
said, that the more rapid is the increase of popula¬ 
tion, the more will the real prolifickness of marriqgcs 
exceed the proportioaof birtha to marrii^es In-the 
registers. 

The rule which has here been laid down attempts 
to estimate the prolifickness of marriages, taken as 
they occur; but this prolifickness should be carefully 
distinguished from the prolifickness of first marriages, 
and of married women, and still more from the natu¬ 
ral prolifickness of women in general,' taken at the 
most favourable age. It is probable that the natural 
prolifickness of women is nearly the same in most parts 
of the world; but the prolifickness of marriages is li¬ 
able to bn affected by a variety of circumstances pe¬ 
culiar to each country, and particularly by the num¬ 
ber of second and third, and late marriages. In all 
countries the second and third marriages alone form 
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• a mofit important con»iJeration, and jnalerially in/lu- 
■'cncethc average proportiorw. Accoiding to Suss* 
milch, in all I’ointraiii'.i from 171-8 to 175G, both in¬ 
cluded, the number of persons who married were 
56,956, and of these 10,586 Were widows and widow¬ 
ers (fiotUkhe Vol. I. Tables, p. ys). i^c- 

carding to Busching, in Prussia and Silesia for tlic 
year 1781, out of 29,308 persons who married, 48'11 
were widows and widowers (Malthus, Vol. II. 
p. HO); and, consequently, the proportion of mar¬ 
riages will be given tull one-sixth too much. In es- 
t!nui'.i'''gihe prolificknuss of married women, tbenutn- 
brr of illcjptimatc births would tend, though in a 
slijjhl tlrgroo, to counterbalance the overplus of mar¬ 
ring- s; end ns it is found that the number of widow¬ 
ers v!ro marry again is greater than the number of 
-widows, the wlude of the cor^jection should not, on 
this accnuiit, bo applied; but, in estimating the pro¬ 
portion of die born which lives to marry, which is what 
we are now about to proceed to, the whole of this 
eenc'.:: -n always nccei-.-!ary. 

To liod the proportion of tlic born which lives to 
I 1 larry fr. ui registers, we must consider that the mar- 
il -; s. of any yepr can never be contemporary with 
{'n,' l;i th<; I'Voiu which they have resulted, but must 
always be at such a distanco frofn them, as is equal 
to the average age of marriage. 

If the population be increasing, the marriages of 
the piv.'i'.'nt year have resulted from a smaller number 
ofMrlhs, than the births of the present year; and, of 
cJiuiLO, tlie marriages compared with the conteropo- 
r.irv births, will always be too few to represent the 
['iM\.rlion of the born which lives to marry, and the 
coii‘::-a',y will take place if the population be decreas* 
ing; and to find this proportion, after having first 
iiiaJc tlie proper correction for second and third mar- 
ilages, wc must compare the marriages of any year 
with the births of a previous year at the dittance of 
il..’ average age of marriage.* 

•1 Tlic third principal object which it is desirable to 
attain, and of which some estimate moy be formed from 
registers, is the expectation of life. It lias before 
been slated, that, in a country where the births and 
deaths arc equal, the rate of the annual mortality 
will express the expectation of life, or tlic average 
age of death. But, if the population be increasing, 
tlic actual populatieu of any one year will be greater 
than would belong to the contemporary deaths, sup¬ 
posing the births equal to fhe deaths, and less than 
would belong to the contempora^ births, supposing 
the deaths equal to the births! Conseqnently, if we 
divide the actual population by the number of con- 
tomporury deaths in an increasing country, the re- 
.suit will be too high to express the average ago of 
death belonging to any given number .of births. If 
wc divide the actual populatiod by tho number of 
births, ibc result will be too low to express this ave¬ 
rage, or, in other words, to express the expectation 
of hie. And, in order to approximate to the true 
proportion, we are directed by Dr Price (Vol. II. p. 


39,7thed.),in the absenceof better data, to divide the P«pul»ti«n. 
acruni population by a mean bctw'ecn the proportions 
of dcaths'aiid births. Consequently, when wcknow 
the proportion of births to deaths in any country, and 
tho pr-oportioiiB which they usually bear to the whole 
population, we may form some estimate of the ex¬ 
pectation of life or the average age of death. 

If we attend to these observations in drawing 
our inferences from registers, wc shall generally be 
able to form an approximating estimate of the pro- 
lifickncss of marriages, the proportion of the born liv¬ 
ing to marry, and the expectation of life, in different 
countries and places, and under different circumstan¬ 
ces : or if we cannot do this satisfactorily, owing to 
the varying rate o‘f increase, and the inaccuracy of 
the registers, wc shall at least guard ourselves against 
drawing incorrect inferences from them in their pre¬ 
sent state, and reconcile many of the difficulties witli 
which they appear to be accompanied. 

Thus to estimate the prolifickncss of marriages in Pr'ihi'.i ,.'i, 
England. The proportion of the marriages to 
births, according to the parochial returns ending with 
1820, was 100 to 369; adding ^ for the omissions in 
the births, or on the present occasion only in or¬ 
der to make full allowance for illegitimate births, the 
proportion of marriages to births will be ns lOO to 
422. These births, at the rate at whicii the popu¬ 
lation was inoreasing in England and Wales from * 

1610 to 1820, would,'in about years, increase 
.07, which, added to 4.22, makes 4.51. Consequent¬ 
ly, the prolifickncss of marriages, taken as they oc¬ 
cur, and including second and third marria,>'('s, would 
be 4.51. If we wisli to estimate the prolifickncss of 
married women, we must subtract from the marriages 
those which consist of widows who have married 
again. According to some tables of Su.ssniileh, this 
would be little less than one-sixth; according to 
others one-eighth. If wc take onc-seventh, and de¬ 
duct it from the marriages, tho proportion will be 
1 to 5.26, that is, each married woman will have 5.26 
births. But of these married women, some have 
married at above«45 years of age, and many more 
above 35, so that there can be little doubt that, if 
the birtlilNsould be collected from all the marriages 
in which the age of the woman did not exceed 35, 
nor the age of the man 45, the births would appear 
to be nearly six ; and this number would be still fur¬ 
ther increased if the average age of marriage for 
males was 22, and for females 20. These conclu¬ 
sions are fully confirmed by some accurate observa¬ 
tions of M. Mureti At Vevey, where the propor¬ 
tion of marriages to births, in the r)|gisters. was as 
10 to 30, hei found that 375 mothers had had 2093 
chtMres boro alive, by which it aiqiears that eacli 
mother had produced 5.55 births. But these, M. 

Muret observes, were all mothers, which is not tlie 
cose of all married women. Allowing, however, for 
the usual proportion of barren wives at Vevey, which 
was about 20 out of 47S, it'appears that the married 
women, one with another, must have liad above 5,3 


* It is a shorter and more obvious process to compare the marriages at once witlt the births of the carliet 
period, tiian with the deaths, as .Mr Malthas has done. 
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Population, birtlis. Yet this was in a town, where he intimates 
that the iniiabitents do nat enter into the marriage 
state at the time when nature calls them, nor when 
married always have as many children as they might 
have. It is evident, therefore, that the proportions 
of marriages to births, to be found in rt^isters, re* 
quire considerable and important corrections, in or« 
der to deduce from them just estimates of the pro« 
lifickness of marriages, the proliBckneSs of married 
women, and the prolitickness of women marrying at the 
mo.st tavourahle age. The instance here given -is 
sufficient to illustrate the mode in whttdi the rule 
should be applied. 

rtion If we wish to. apply the rule- for estimating die 
iijin proportion of the born living to marry in England, 
we must first take the proportion of, marriages to 
birtlis in the registers. This proportion, as before 
stated, was, during the ten years ending with 1820, 
as 100 to Slid ; which, increased by onC'Sixtb, die sup* 
posed omissions in tlie registers of births, will fie as 
100 to 'Ji.'JO. But the marriiigcs of the present year 
must have resulted, not from tlio births of the pro* 
sent year, but from the birtlis at such an eoriicr pc* 
riod iq the registers, as is equal to the average age 
of uiarriiigp. Suppose this age to be 28, then at the 
rate at which the population was increasing, the pre¬ 
sent marriages must have resulted from a number of 
hirtli.c, equal to about two-thirds of the present num¬ 
ber, »o as lo be to the present marriages in the pro- 
poi lion of 286 instead of 480 to 100. But of the 
200 persons f'urtiiiiig tlio 100 marriages, more than 
one-six til iiave been married before. Deducting, 
lliercfore, one-sixtli from llic marriages, tlie propor¬ 
tion of tile marriages to the births from which they 
have resulted, will be as 100 to S43 ; or out of 843 
birtlis, 200 have lived to be married once or oUc-ner; 
from wliieli it would appear, that on account of the late 
increase in the healthiness of the country, a greater 
pro|)ortion had lived to marry than when Mr Maltbus 
last estimated it; which, together with a slight in- 
crra.se in the prolitickness of marriages apparent in 
the latter registers, may account for the mote rapid 
increase of the population from iSlO to 1820. It 
should be rccullcctcd, however, that as the rate of 
increase which prevailed from 1810 to 1820 bad by 
no means prevailed during the whole 28 years, the 
births, from which 200 persons had lived to marry 
in-1820, were decidedly more than 343. 

It will be observed how very important tha cor¬ 
rection for second and third inarriHgcs is. Suppos¬ 
ing each marriage to yield four births, and the births 
and deaths to be equal, it might at first be thought 
necessary, that in order to keep up the population, 
half of the born should live tu marry; but if, on ac¬ 
count of the second and third marriages, we sub¬ 
tract one-sixth from the marriages, and dicn com¬ 
pare them with the births, the proportion will be as 
3 to 24; and it will appeal', that instead of one-half, 
it will only be necessary that out of 24 births 10 
should live to marry. Upon the same principle, if 
the births were to the marriages as 4 to 1, and ex¬ 
actly half of the born lived to marry, it might bo 
supposed at first that the population would be sta¬ 
tionary ; but if we subtract onc-sixtii from thq mar¬ 
riages, and then compare them with tho births, it 


will be obvious that, on the supposition of half the ropulatun. 
born Jiving to.marry, the births at the earlier period 
in the registers, at the distance of the age of mar¬ 
riage, must be to the present births as 5 to 6, which 
would imply a moderate rate of increase. 

To estimate the proportion of male births living 
to marry, we roust subtract full, one-fifth from the 
marriages ; and according to this correction, if each 
marriage yielded four births, it would only be neces¬ 
sary that two male children out of five should live to 
marry, in order to keep up tho population. It is ne¬ 
cessary also, in estimating tho proportion of mole 
births living to marry, to moke allowance for the 
greater number of males born. 

The foregoing illustrations and remarks show the 
error of supposing that a. country must be in a pre¬ 
carious state when the proportion of births to mar¬ 
riages in the registers is less than 4 to 1. If, in¬ 
deed, this observation were just, the population of 
many countries in Europe would be in a precarious 
state, as in many countries the proportion is less 
than this. . But it has been shown in what manner 
this proportion in the registers should be corrected, 
in order tu make it a just representation of the pro- 
lifickness of marriages; and if a large part of the born 
live to marry, and the age of marriage bo consider¬ 
ably earlier than the expectation of life, sucli a pro¬ 
portion in the registers is by no means inconsistent 
with a rapid increase of population. 

In Ilussia, the proportion of births to marriages Is 
less than 4 to 1. Yet on account of the large pro¬ 
portion of the born living to marry, the early age 
of marriage, and the high expectation of life, it is 
one of die countries in Europe which increases the 
fastest. In England, tho population increases much 
more rapidly than in France i yet in England, the 
proportion of births to iiiarringes in the registers, 
when allowance 11.-15 been made for omissions, was, 
from 1800 to 1.810, 4 to 1, -while in France it was 
44 to I. (Malthus, Vol. If. p. l6'l, 5ih edit.) 

In England, indeed, for the ten years from 1810 
to 1821, the proportion of births to marriages seems 
slightly to have exceeded the former proportion, be¬ 
ing about 4.22 to 1; but this excess has been ac¬ 
companied by such a rapidity .of increase as would 
double the population in less than 46 years; and 
comparing this rapid rate of increase with the slow 
increase of France, whe«j the births were to the 
marriages us 4j. to 1, and in Sweden, when these 
proportions were as 4^ to l-T-it follows that the two 
other causes of the excess of births above the.deaths, 
besides tlje prohfickness qf marriages, must Imve very 
great power, and that the proportion of births tu 
marriages, ns found in registers, when taken alone, 
is a most uncertain criterion of increase. 

Tu apply the rule for estimating the average age Exprctiition 
of death, or the expectation of life in England, we *‘f'-‘i^‘n 
must first ascertain from the registers the proportions •'"* ’ 
which die births and deadis bear to tho wJiulc pa¬ 
pulation. The annual average of tho births for the 
ten yqars, from 1810 to is-jl, was .125,JOd, i*f the 
deaths 200,9yf). Adding one six'll lo the hirdis, 
and one-twelfth to the deaths, for the omi-iion in 
the registers, the bhrths will be S7!>,7..'7. and the 
deaths 217,749. The population of England and 
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Vopulaiii-p. Walw, according to the last corrected accounts, was, 
1810, 10,Sin,5m in 1821, 12.«18,500,* the 
mean of which in 11,360,500. The averaije births 
and deaths, compared with the mean population, give 

^^us tlie proportion of the births, and ri 

the proportion of the deaths; and, aced^ing to 
Dr Price, the mean between them, which, in this 
case, & 41, will giro the expectation of life. This 
rule, however, is onlv a rough approxitntttion, and, 
in the few casM, where 'sumcient data have been 
obtained in progressive countries for calculating the 
cxMctatim of life more accurately, ft has turned out 
to be much nearer to the annual mortality than to the 
mean here referred to. While, according to the more 
correct estimates before adverted to, the annual mor« 
tality might,'with the same expectation of life, be in 
different countries 1 fa 39.38, 1 In 41.97, or t in 
41,09, according as (he population wb 4 stationary, or 
pr^ressive at various rates. 

This appears in the table which Dr Price himself 
calculated for Sweden (Vol. II. p. 4IO,«7th ^dit.), 
founiled on data which he considered as quite satia. 
fiu-'tory. It afao appears in the table for Sweden 
and Finland, subsequently calailatcd by Mr Milne 
from similar data, fa his Treatise on Annuities and 
Asiurances, ^Vol. ll. p. 569-) And farther, in a 
table far Sweden and Finland, published in this 
SupplementX voider the head of MqttTALiTy. We 
have also lately scon a calculition by Mr Milne, by 
wiiich it appears that the difference ’b(‘tween the 
annual mortality and the expectation of life goes cm 
increasing with the rate of the increase of the popu« 
lation to a certaui jKiint, but afterwards, owing to 
the increasing proportion of young children included 
in the population, diminishes; and is less when the 
population doubles in twenty-five years, than when 
it doubles in fifty years. 'Thus, on the three differ¬ 
ent suppositions .of a stationary population, a po¬ 
pulation doubling in fifty years, and n population 
iloubling in twenty-five years (all subgcrted to the 
same law of mortality as that whieli prevailed in 
Sweden and Finland daring the five years ended 
witli 18Qli)—inthefirst case, both the expectation of 
life and the annual mortality would lie 39 .S 88 , and, 
of course, the expectation of life would be the same 
in all the cases ; but in the second case, the annual 
mortality would be 1 in 41-971: fatd in the third, 1 
in 41 . 098 . It would be ibfficnlt, however, or at 
least premature, without further- tlata^ to lay down 
a general rule, with a view to determine comectly 
the expectation of life at birth, in countries pro¬ 
gressive at various rates. But f^m What has been 
stated, it may safely be concluded, that the expecta¬ 
tion of lifediSs very mudi nearer the annual morta¬ 
lity, particularly in oases of very ri^id increase, 
thu to the mean proposed by Dr Price; aid that 
both the expectation of life, and the age to which 
half of the bom live, are, in most countries, and 
espacially in England, at the present time, consider¬ 
ably higher than they have generally been estfaiated. 


It may be remarked here, in reference to England Population, 
during the ten years, from 1810 to 1821, that 
omissions assumed in the birtbsand deaths do not give 
such proportions as to make the increaso of popuia- 
tioir,'iTofa the excess of births above the deaths, answer 
to the increase deteroiined by thd two censusest-^an 
agreement which must necessarily toko place if both 
the enumerations and the registers are accurate, and 
BO external causes disturb the result. An addition of 
onc'sixth to the births, and oae-tweiftb to the deaths, 
seemed to aifawer correctly for the interval from 
1800 to 1810; but to produce tile same coincidence 
under the more rapid increase of the subsequent ten 
years, dtber a greater allowance must be made for 
omissions in the births, or a less allowance for the 
oitiisstons in the deaths. If we add one-fifth instead 
of ono-aixtb to the births, retaining one-twelfth for the 
deaths, the-excess of births above deaths in the ten 
yearn will be 1,728,587; the excess according to the 
censuses being 1,716,000. If wc add only one- 
thirtieth to the deaths, retaining one-sixth for the 
births, the excess will be 1,720,502, within 4502 
of the excess, as shown by the censuses. Whereas, 
under the aqtuid allowances which have hern made 
for omissions, the excess will be only 1,62?1,80(), 
leaving a di^enco of 95,200, and on the wrong 
side. On account of the almost incredible hcaltiii- 
ness, considering our great towns and manuf.ictorios, 
which would be-implicd by supposing the deaths to 
be only defident one-thirtieth, an-increased omission 
in the births might be thought more probable; but 
it is believed, that siuce 1812 the'omissions in the 
births have been diminished rather than increased; 
and under this uncertainty it has been thought bet¬ 
ter to leave the question as it stands at present, ra¬ 
ther than attempt to determine it on insufficient data. 

It should always be remembered, however, that if 
the increase of population by the enumerations, is 
different from the increase of population by the re¬ 
gisters, one or the other must be incorrect. 

On the supposition that the omissions in the deaths Kxprctati-^n 
were only one-thirtieth, the average mortality, com- 
pared with the Umbrage population, would be 1 in ^'”,^,’ 1 *' 
54 . 7 ; and the proportion of births, with the addition Mortality, 
of one-sixth, being, as before stated, 1 in 29.9, the not On- h-tnir 
expectation of life, according to Dr Price’s rule, would vhen thi- 
be 4^.3. On the other supposition, of an omission ^'—e" 
of bhe-fifeh of the births, and onc-twelfth in the siyc. 
deaths, the births would be 1 in 29, and the deaths 
1 fa 52.17, and the expectation of life would be 
40.58. 

It. appears, titen, that when the population of a 
ceuatry is progrenive, it would be erroneous to es¬ 
timate its faesTthfaeis by the proportion which the 
aanaid mortality bears to the whole population. 

HialUiineBB must be measured .by tiie expectation 
of life; and if, with the mum expectation or life, the 
annuai mortality is affected- by tbe-rate of increase, 
it is obvious that the badthiness of different coun¬ 
tries may be di&rent, with the same rate of annual 
mortality. 


• Preliminarif Observations to Popidotion Abstracts, p. 32. 
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I'opuUlion. But while it is cridently necessary that wc should 
be cautious in infcrringj tiiat a country is healthy just 
smallness of its annual mortality, 
f:.ii«croui. should be still more cautious in inibrrlng that it 
is unhealthy at all the ages under puberty, on ac¬ 
count of thu number which appear to die in mortu¬ 
ary registers under that age. Here, as in the pre¬ 
ceding case, but in a much greater degree, the ex¬ 
cess of the birtlis above the deaths has a powerful 
effect, but exactly in tlie opposite direction. When 
wc compare the annual mortality of an increasing 
country with its actual population, wc compare 
with it a number of deaths which may be said, 
properly speaking, to belong to an earlier and 
smaller number of births, and must necessarily re¬ 
present the country as more healthy than it real¬ 
ly is. On the other liaiul, wlicn in a mortuary re¬ 
gister, wc compare the deaths under puberty with 
those above, if the population be inercusing, we evi¬ 
dently compare the deaths belonging to a much 
greater number of births than those which have fur* 
nislied Uic deaths above the age of puberty ; and, 
consequently, these proportions must represent the 
country us much less healthy tiian it really is. * Ac¬ 
cording to the mortuary registers of Sweden for 21 
years, from IJSS to 1771), more than half of the 
deaths were under 15, but it was by no means true 
that half of tlie born died under ].7.f In the tables 
of mortality for Sweden during the same jicriod, 
constructed by Dr Price, it appears that half of the 
l)urn lived to above .‘L'l years, j; 

In the same manner, in drawing inferences from 
an abstract of the mortuary registers of tlie ^irincipal 
cities in America, Baltimore, Boston, New York, 
and I’hiladciphia, given by Dr Scybert {Stntislical 
Annals, p.'48), wc must take care not to conclude 
that the proportions of the deaths which take place 
under 20 ycais of age, represent the proportions of 
any given number of births in tlicsc cities which die 
under 20. As, on account of the excess of thu 
births above the deaths, all the early ages of the po¬ 
pulation are more numerous in proportion than the 
other, there will necessarily he a greater proportion 
ofthc deaths at these ages, than would naturally be¬ 
long to a given number of births, if each infant born 
were traced to the age of its death. 

In the present case, the abstract is onlyTor a year, 
and no safe conclusions, therefore, can he drawn 
from it; but so fur as it goes, as even nutwithstund- 
ing the increase of population, these mortuary regi¬ 
sters show that considerably less than half of the 
deaths take place under twenty (on an average only 
about i'O.^ per cent,), it would appear, that in the 
early ages of life, even the towns of America are 
more healthy tlian the whole of Sweden from 17.'>5 
to 177b. It should, however, be considered, that 
though the towns in America may be increasing fast 
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by procreation, tliey are increasing still faster by the Populaiion. 
inffux of inhabitants from the country; and as iliusc 
inhabitants generally come to the towns after the age 
of sixteen, this accession diminishes the proportion 
of persons in the earlier ages of life so much, that 
there is probably a larger proportion of mortality at 
these ages in the country than in the towns. 

One of the most interesting and useful points ofCdtcriun of 
view in which registers can be considered, is in tlie 
proofs whicli tliey afford of the varying prevalence i>,udcniiJ 
of the prudential check to marriage and population Ratnim. 
in different countries and places. It has been not 
an uncommon opinion, and has even been strongly 
expressed of late years, although the subject lias 
been much better understood than formerly, that the 
labouring classes of people, under the circumstances 
in which they arc placed, cannot reasonably be ex¬ 
pected to attend to prudential considerations in en¬ 
tering upon the marriage state. But that this opi¬ 
nion does them great injustice, is not only obvious to 
common observation, by which we can scarcely fail 
to see that numbers delay marriage beyond the pe¬ 
riod when the passions most strongly prompt to it, 
but is proved by the registers of different countries, 
which clearly show, either that a considerable num¬ 
ber of persons «>f a marriageable age never marry, 
or that they marry comparatively late, and that their 
marriages arc consequently less prolific than if they 
had married earlier. As the prudential restraint on 
marriage may show itself in cither of these ways, it 
may prevail nearly in the same degree with a differ¬ 
ent proportion of marriages to the whole population. 

But on the supposition of tlie same natural proliffek- 
ness in the women of nio'.t cnnntrics, the smallness 
of the proportion of births will gcncr.’illy indicate 
with tolerable correctness tiic degree in which the 
prudential check to population prevails, whether aris¬ 
ing princip.illy (ioiii late, and consequently unproii- 
fic marriages, or from a large proportion of the po¬ 
pulation dying unmarried. 

llcferring then to the different proportions of 
births ill dill'crent countries as the best criterion of 
the different degrees in which the prudential re¬ 
straint on marriage ojicratcs, it will be recollected, 
that these proportions vary from about 1 in 36 to 
about 1 in Ji), or even 17, >» different countries, and in 
a mucli greater degree in different parishes ordi.stricts. 

A particular parish in the Alps has already been 
mentioned, where the births were only a forty-ninth 
part of the population; and it appears by the late 
returns of the parish registers of England and \\''alcs, 
that the births m the county of Monmouth arc only 
1 in 47, and in Brecon, 1 in 53; Q which, after making 
ample allowance for omissions, would show the pre¬ 
valence of the prudential restraint on marriage in a 
higii degree. * 

If in any country all were to marry at 20 or SI, 


* In the first case, the effect is, in a considerable degree, counteracted by the large proportion of'chil- 
dren under four years old, which a rapid increase occasions. In the second case, the effect has no such 
drawback. 

f Price's Observations, Vol. II. p. 405. edit. 

j Ibid. Table XLV. V'^ol. II. p. 413. Preliminary Observations, p. 27. 
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l'o)misiion. the proportion of the births would probably be more 
than 1 in 19; "and this result would be still more ccr- 
Kffwtof jf resources of the country could not sup- 

Hrutii'iion'l acxcleraied rate of increase, than if the 

n-ntmiiit. means of subsistence were in the greatest abundance, 
and the demand for labour as effectual as it has ever 
been in the United States. On the latter supposi¬ 
tion, taking the births at one<niucteenth, and the cx- 
jtectation of life the same as it is in England, the 
effect would be to occasion a most rapid increase 
of population; and the period of doubling, instead 
of being about 4G or 48 years, would be less than in 
America. On the other hand, if the resources of (he 
country could not support a more rapid increase 
than that which has taken [dace in England and 
Wales during the ten years previous to the census 
of 1831, the eA'cet would be a great diminution in 
the expectation of life. If the births were I in 19 
instead of 1 in nearly 90, the same rate of increase 
would take place as at present, if the annual morta¬ 
lity were increased to about 1 in 36^; and in that 
case, the expectation of life would be reduced in the 
proportion of from 41, or, as is more probable, from 
above 4.0 to less than 26. * This is the kind of 
cAcct which must inevitably follow the absence of the 
prudential clieck to mnrri.igc and population; and 
It cannot be doubted, that a considerable part of the 
premature mortality which is found to take place in 
all parts of the world is occasioned by it. The laws 
of nature, in application to man as a reasonable being, 
show no tendency to destroy half of the human race 
under the age of puberty. Thi.s i.s only done in ver^ 
particular situations, or when the constant admoni¬ 
tions which these laws give to mankind are obsti¬ 
nately neglected. 

Objection (o It a tendency in mankind to in- 

the principle crease at such a rate as would double the population 
of Popul*. ill 25 years, and, if it bad full scope, would All the 
habitable globe with people in a comparatively .short 
Rieat Mori.vP®^*®*^* of nature ; as the very dif- 

liijr it tiiiiti ferent rate of increase which is actually fimnd to take 
«aa»ioii. place, must imply such an excessive degree of nioV- 
tality and destruction of life as to be quite irrccon- 
cilcnble with actual facts and ap[iearaticcs. But the 
peculiar advantage of a Jaw of increase in a geome¬ 
trical progression is, that, though its power be abso¬ 
lutely iiiunensc, if it be left unchecked, yet, when 
this becomes impossible, it may be rcstraiurd by a 
comparatively moderate force. It can never, of 
course, happen, that any considerable part of that 
prodigious increase which might be produced by an 
uninterrupted geometrical progression should exist, 
and then be destroyed. The laws of nature which 
moke food necessary to the life of man, as well os of 
plants and animals, prevent the. continued existence 
of an excess which cannot be supported', and thus 
citlicr discourage the production of such an excess. 


or destroy it in the bud, in such a way as to make it PeiitilatioB. 
scarcely perceptible to a careless observer. It has 
been seen, tiiat, in some countries of Europe, where 
the actual progress of the population is slower than 
in many others, as in Switzerland and Norway, for 
instance, the mortality is considerably less. Ilere, 
then, the necessity of a greater check to the natural 
progress of population produces no increase of mor¬ 
tality. And it appears, farther, that even the de¬ 
gree of mortality which in each year would be sufli- 
cient to destroy that excess of births which would na- ' 
turally be produced if all married young, and all could 
be supported, might take place, and often does take 
place in particular situations, and yet is very little 
noticed. About the middle oflast century, the mor¬ 
tality in Stockholm and London was about I in 19 , 
and 1 in 30. This is a degree of mortality which 
would probably keep the births on a level with the 
deaths, cveu though all married at twenty. And 
yet numbers resorted both to Stockholm and I on- 
dun from choice; the greater part probably not aware 
that, by so doing, they would shorten their own lives 
and tliusc of their children; and the rest thinking that 
the diA'erence was not worth attending to, or was at 
least balanced by the advantages of society and em¬ 
ployment which the town presented. There is no¬ 
thing, therefore, in the actual state of the mortality 
observed to take place in diAcrent countries and si¬ 
tuations, which, in the slightest degree, contradicts 
the supposition of a natural tendency to increase 
quite as great as that which has been stated. 

It has been further remarked, that as, in point of objection 
fact, it very rarely happens that mankind continue to that mere 
increase in a geometrical progression of any kind, 

and only in a single instance in such a one as . 

double the populatiou in 25 years, it is useless and 
absurd to lay any stress upon tendencies which never 
for any length of time together produce their natu¬ 
ral effects. But it might really as well be said, that 
we are not to estimate the natural rate of increase in 
wheat or sheep; as it is quite certain that their na¬ 
tural tendency to increase has never practically con¬ 
tinued to dcvelope itself for so long a time together, 
ns that of' mankind. Both as a physical, and even 
economical question, it is curious and desirable to 
know the natural law of increase which prevails 
among the must important plants and animals. In 
the same view, it must be still more interesting to 
know the natural law of increase with respect to man. 

It may be said indeed, with truth, that the actual 
appearances all around us,—the varying rate of in¬ 
crease ill different countries,—its very slow progress, 
or stationary state, in some, and its very rapid pro¬ 
gress ill others,—must be a mass of anomalies, and 
quite contrary to the analogies of all the rest of ani¬ 
mated nature; if the natural tendency of mankind to 
increase be not, at the least, os great as that which 
is developed under the most favourable circum- 


are not to be 
coTuidend. 


* If, as it has appeared, the expectation of life, though by no means the samcT, does not differ very much 
from the annual mortality, and the annual mortality in this country during the ten years from 1810 to 1820, 
after every abatement, npfiears to be not more than 1 in 51, the expectation of life cannot be less than 45, 
and is probably greater. 
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ropul. ion. stances, while in dl others it is kept down by the 
varying difficulties which the state of the soil, and 
other obstacles oppose to it. But the question, as it 
applies to man, assumes at once a tenfold importance, 
in reference to the moral and political effects which 
must result from those checks to increase, tiie exist¬ 
ence and operation of which, in sbme form or other, 
no human exertions can by possibility prevent. A 
field is here opened ftir the most interesting inquiries 
wliich can engage the friends of human happiness. 

But, as a preliminary to these inquiries, it is ob¬ 
vious that we must know the degree of force to be 
overcome, and the varying character of the checks 
which, in the different countries of the world, arc 
practically found to overcome it; and, for this pur¬ 
pose, the first step must be an endeavour to ascer¬ 
tain the natural law of population, or the rate at 
which mankind would increase under the fewest 
known obstacles. Mar can this tendency to' increase 
ever safely be lost sight of in the subsequent inquiries, 
which have for their object the improvement of the 
moral condition of man in society, 
of the 'I'lie existence of a tendency in mankind to in- 
Siippor't run unchecked, beyond the possibility of an 

•iiieriMt adequate supply of food in a limited territory, must 
at once determine the questioA as to the natural right 
of the poor to full support in a state of society where 
the law of property is recognized. The question, 
therefore, resolves itself chiefly into a question relating 
to the necessity of those laws which establish and pro¬ 
tect private property. It has been usual to consider 
the right of the strongest as the law of nature among 
mankind ns well as among brutes; yet, in so doing, 
we at once give up the peculiar and distinctive su¬ 
periority of man as a reasonable being, and class 
him with the beasts of the field. In the some lan¬ 
guage it may be said that Uie cultivation of the 
earth is not natural to man. It certainly is not to 
man, considered merely as an animal without rea¬ 
son. But to a reasonable being, able to look for* 
ward to consequences, the lavrs of nature dictate the 
cultivation of the earth, both as the means of afford¬ 
ing better support to the individual, and of increas¬ 
ing the supplies required for increasing numbers; 
the dictates of those laws of nature being thus evi¬ 
dently calculated to promote the general good, and 
increase the mass of human happiness. It is pre¬ 
cisely in the same way, and in order to attain the 
same object, that the laws of nature dictate to man 
the establishment of property and the absolute ne¬ 
cessity of some power in the society capable of pro¬ 
tecting it. So strongly have the laws of nature 
spoken this language to mankind, and so fully has 
the force of it been felt, that nothing soems to be 
thought BO absolutely intolerable to reasonable be¬ 
ings as the prevalence in the same society of the 
right of the strongest; and the history of all ages 
shows that if men see no other way of putting an end 
to it, than by establishing arbitrary power in an in¬ 
dividual, there is scaremy any degree of tyranny, 
oppression, and cruelty which they will not submit 
to from some single person and bis satellites, rather 
than be at the mercy of the first stronger man who 
may wish to possess himself of the fruit of their la¬ 
bour. The consequence of this univcrsid and deep¬ 


ly-seated feeling, inevitably produced by the laws of Fepabtisn. 
nature^ as applied t« reasonable beings, is tliat the 
almost certain consequence of anarchy is despotism. 

Allowing, then, distinctly, that the right of pro¬ 
perty is the creature of positive law, yet this law is 
so early and-so imperiously forced on the attention 
of mankind, that if it cannot be called a natural law, 
it must fac considered as the most natural as well 
as the most necessary of all positive laws; and the 
foundation of this pre-eminence is, its obvious ten¬ 
dency to promote the general good, and the obvious 
tendency of the absence of it to degrade mankind to 
the rank of brutes. 

As property is the result of positive law, and the 
ground on which the law whicii establishes it rests, 
is the promotion of the public good and the iucrease 
of human linppincss, it follows, that it may be mo¬ 
dified by the same autiiority by which' it was en¬ 
acted, with a view to the more complete attainment 
of the objects which it has in view. It may be said, 
indeed, that every tax for the use of the govern¬ 
ment, and every country or parish rate is a modiff- 
cation of this kind. But there is no modification of 
the law of property having still for its object the in¬ 
crease of human linppiness, which must not be de> 
feated by tho concession of a right of full support to 
all that might be born. It may be safely said, 
therefore, that the concession of such a right, and a 
right of property arc absolutely incompatible, and 
cannot exist together. 

To what extent assistance may be given even by 
law to the poorer classes of society when in distress, 
without defeating the great object'of the Jaw of pro¬ 
perty, is essentially a different question. It depends 
mainly upon llic feelings and habits of the labouring 
classes of .society, and can only be determined by ex¬ 
perience. If it be generally considered as so discredit¬ 
able to receive parochial relief, that great exertions 
arc made to avoid it, and few or none marry with a 
certain pro.spect of being obliged to have recourse to 
it, there is no doubt that those who were really in dis¬ 
tress might be adequately assisted, with little dan¬ 
ger of a constantly increasing proportion of pau¬ 
pers ; and in that case a great gc^ would be attain¬ 
ed without any proportionate evil to counterbalance 
it. But if, from the nuiubers of the dependent poor, 
the discredit of receiving relief is so diminished as to 
be practically disregariled, so that many marry with 
the almost certain prospect of becoming paupers, and 
the proportion of their numbers to the whole popula¬ 
tion is in consequence continually increasing; it is cer¬ 
tain that the partial -good attained must be 'Oiuch 
more than counterbalanced by the general deterio¬ 
ration ill the condition of the great mass of the so¬ 
ciety, and the prospect of its daily growing worse : 
so that, though from the inadequate relief which is 
in many ca.scs granted, the manner in which it is con¬ 
ceded, and other counteracting cause's, the operation 
of poor-lawssuChastheyexist in England might be very 
diiierciit from the effects of a full concession of the 
right, and a complete fulfilment of the duties result¬ 
ing from it; yet such a state of things ought to give 
the most serious alarm to every friend to the happi¬ 
ness of society, and every effort consistent with jus¬ 
tice and humanity ought to be made to remedy it. 
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Pepuistinn.’ Hut whatever steps may be taken on this subject, it 
will be allowed, that with any prospect of legislating 
for (he poor with »ucccks, it is necessary to be fully 
aware of the natural tendency of the labouring 
classes of society to increase beyond the demand for 
their labour, or the means of their adequate support, 
and the effect of this tendency to throw the greatest 
difliculties in the way of permanently improving their 
condition. 

It would lead far beyond the limits which must be 
prescribed to this article, to notice all the various 
objections which have been made by different writ¬ 
ers to the principles which have been here explain¬ 
ed. Those whicii contain in them tlic slightest de¬ 
gree of plausibility have been answered by Mr 
Mahhus in various parts of the late editions of his 
work, and particularly in the appendix to the fifth 
edition, to which we refer the reader. We will only, 
therefore, further notice the objection which has 
been made by some persons on religious grounds; 
for, as it is certainly of great importance that the an¬ 
swer which has been given to it should be kept in 
mind, we cannot refuse a place to a condensed state¬ 
ment of it at the end of this article, 
itiligiaui It has been thought that a tendency in mankind 
Objection to increase, beyond the greatest possible increase of 
coiisiilursd which could he produced in a limited space, 

impeaches the goodness uf the Deity, and is incon¬ 
sistent with the letter and spirit of the Scriptures. If 
this objection were well founded, it would certainly 
be the most serious one which lias been brought for¬ 
wards ; but the onswer to it appear.^ to be quite sa¬ 
tisfactory, and it may be compressed into a very 
small compass. 

First, It appears that the evils arising from the 
principle of population are exactly of the same 
kind as the evils arising from the excessive or irregu¬ 
lar gratification of the human passions in general, 
and may equally be avoided by moral restraint. 
Consequently there can be no more reason to con¬ 
clude, from the existence of these evils, that the 
principle of increase is too strong, than tu conclude, 
4rom the existence qf the vices arising from the hu¬ 
man passions, that these passions are all too strong, 
and require diminution or extinction, instead of re¬ 
gulation and direction. 

Secondly, It is almost universally acknowledged, 
that both the letter and spirit of revelation represent 
this world as a state of moral discipline and proba¬ 
tion. But a state of moral discipline and probation 
cannot be a state of unmixed happiness, os it neces¬ 
sarily implies difficulties to beovercome, and tempta¬ 
tions to be resisted. Now, in the whole range of 
the laws of nature, not one can be pointed out which 
so especially accords with this scriptural view of the 
state of man on earth; as it gives rise to a greater 
variety of situations and exertions than any other, 
and marks, in a more general and stronger manner, 
and nationally, as well as individually, the different 
effects of virtue and viev, of the proper government 
of the passions, and the culpable indulgence of them. 
It follows, then, that the principle of population, in¬ 
stead of being inconsistent with Revelation, must be 


considered as affording strong additional proofs of its Fopuiaiion. 
truth. 

Lastly, It will be acknowledged, that in a state 
of probation, those laws seem best to accord with tlic 
views of a benevolent Creator, which, while they 
furnish the difliculties and temptations which form 
the essence of such a state, are of such a nature as to 
reward those who overcome them with happiness in 
this life as well as in the next. But the law of po¬ 
pulation answers particularly to this description. 
iDach individual has the power of avoiding the evil 
consequences to himself and society resulting from it, 
by the practice of a virtue dictated to him by the 
light of nature, and sanctioned by revealed religion. 

And, us there can be no question that this virtue tends 
greatly to improve the condition, and increase the 
comforts both of the individuals who practise it, and 
tliroiigh them of the whole society, the ways of God 
to man with regard to this great law are complctclv 
vindicated. 

Subjoined are two Tables which may 4bsist the 
reader in calculating the rale of increase in different 
countries, under different circumstances, and from 
different data. The first is the table calculated by 
Euler, and printed in Mr Malthus's work, at the end 
of his chapter on the Fruitfulness qf Marriage ; and 
the second has been calculated by Mr Bridge of 
Cambridge, well known as an able mathematician, 
and most useful elementary writer. 

The first is to be used when it is wished to esti¬ 
mate the rate of increase by the proportions of the 
births to the deatfis, and of these to the whole popu¬ 
lation. The yearly increase of people, independent¬ 
ly of immigration, is the yearly excess of the births 
above the deaths, and the yearly rate of increase is 
measured by the proportion which this excess bears 
to the whole population. The fraction expressing 
the deatlu must therefore be subtracted from the 
fraction expressing the births; and the remainder 
will be the fraction expressing the yearly rate of in¬ 
crease ; opposite to which will be found the number 
of years in which the population will double itself, 
supposing the yearly rate of increase to continue the 
same for a sufficient length of time. 

The second table is to be used when it Js wished 
to know the period of doubling, resulting from a given 
per cent age increase in ten years, determined by enu¬ 
meration. An estimate of population from births 
and deaths is always liable to much uncertainty on 
account of the varying proportions which they bear 
to the population. The only remedy for this uncer¬ 
tainty is a census; and as the useful custom of tak¬ 
ing a census of the population every ten years has 
latterly prevailed in some countries, the second table 
is constructed to show the period of doubling, or 
general rate of increase, which results from any given 
per eentage increase in ten ye&re. The first column 
represents the per eentage increase in ten years de¬ 
termined by two enumerations; and the second co¬ 
lumn the number of years in which the population 
will double itself, supposing it to proceed at the 
same rate. (o. o. o.) 
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c.wfcii.. rORSON (Richabd), the greatest of the verbal 
critics and classical scholars of modern times, boroi 
aSth December 1759, was the son of Mr Huggin 
Porson. parish'cleik of Hast Uufcton, near North 
Walsiiain, in Norfolk. 

His father taught him, in his childhood, to prac* 
tisc all the common rules of arithmetic by memory 
only; and, before lie was nine years old, be bad 
learned .to extract the cube root in this' manner, 
lie employed, at the same time, for teaching him to 
read and write, the roctiiod which has since been ge¬ 
nerally introduced in the schools of mutual instruc¬ 
tion, making him draw the letters with chalk or on 
sand: and the neatness and accuracy of his hand¬ 
writing, for which he was distinguished through life, 
may be considered as bearing ample testimony to 
his father's ingenuity and success. 

At the age of nine he was sent to a village school, 
kept by a Mr Summers; but liks father still made 
him repeat by heart in tlie evening the whole of the 
lessons of the day, and there seems to be sufficient 
evidence for considering this practice of exercising 
the memory continually, in very early life, as the 
best, if nut the only nietliod of cultivating, if not of 
prodVicing great talent: for though a strong memo¬ 
ry by ho means constitutes talent, yet its possession 
is almost a necessary condition for the successful 
exertion of talent in general, and, indeed, it is very 
possible that the other faculties of the mind may be 
strengthened by the early cultivation of this one. 
It is remiurkahle tliat Wallis, who was us deservedly 
celebrated in his day as Porson, for his unerring 6.t- 
gacity, liud also a singular facility of retaining num¬ 
bers and calculations in his mvmor}', but without 
having taken any particular pains tu acquire the ha¬ 
bit. Mr Hewitt, the vicar of the parish of Kast 
Ituston, hearing of young Porson’s uncommon ca¬ 
pacity, undertook tu instruct both him and his bro¬ 
ther Thomas in classical literature; and when he was 
about iitteen, Mr Norris, a wcaliiiy and respectable 
geiitlenian of the neighbourhood, having ascertained 
the truth of the rc^rts that he heard of itirn, rcsolv- 
cd to be at the expense of sending him tu Eton. 
Without this assistance, it would have been impossi¬ 
ble for Porson to have acquired great excellence in 
any intellectual pursuit; for his father's situation in 
life was not such as to exempt his son even from the 
subordinate occupations of the country, lie went 
out gleaning, in the autumn, witli a Horace in his 
packet; and Itc had learned by experience to appre¬ 
ciate the mechanical labours of Penelope, before he 
was much acquainted with the wisdom and wander¬ 
ings of Ulysses. 

At Eton, his talents procured him the friendship 
and admiration of the seniors among his schoolfel¬ 
lows, and, upon the unfortunate death of his first 
patron, Mr Norris, he found a immber of liberal 
contributors, who stepped forward to supply the de¬ 
ficiency ; but by far the most active of them was Sir 
George Baker, then President of the Uoyal College 
of Physicians; a man as much distinguished by his 
own classical taste and acquirements, as by his laud¬ 
able disposition to cherish learning in others. He 
received the boy into his bouse for a vacation, and 
undertook, at the request of a relation of Mr Norris, 
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the disagreeable task of receiving, in small sums, as Poriou. 
much as was .sufficient to purchase an income of>iw>v** 
L. 80 a year, i'or a few years, in tiic short annuities, 
which served, with great economy, to enable him to 
remain at Eton. This favour appears to have been 
too great t5 be properly acknowledged, or perhaps 
even duly appreciated, by its object, who only after 
many years paid Sir George the tardy compliment 
of a dedication, nut, however, of an edition, but of a 
handsome copy of a single play of Euripides. In 
his own opinion, Porson learned litiie at Eton be¬ 
sides the quantity of syllables, being able to repeat 
by heart before he went there the principal part of 
the authors that he had to read; that is, almost tlic 
whole pf Horace and Virgil, and the Iliad, and ma¬ 
ny parts of Cicero, Livy, and tiic Odj/xsn/. A story 
is accordingly told of his book having been changed 
by one of his schoolfellows in joke, when he was 
going up to a lesson in Horace, and of his having 
rend and translated what was required of him, with¬ 
out at all betraying the change to the master. At 
the same time, the emulation of a public school must 
have been a great advantage to him, as uifording him 
a motive for exertion in his exercises, wlicther they 
were to be called his own, or to be written for other 
boys. It was a copy of Toup’s Longinus, presented 
to him as a reward for a good exercise, that firrt 
gave him a decided inclination for the pursuit of 
critical researches ; but he always considered Bent¬ 
ley and Dawes as his great masters in criticism. 

Jn 1777 he wn.s sent to Trinity College, Cam¬ 
bridge, and at first he began to apply more particu¬ 
larly tu the mathematics, wliich had been the favour¬ 
ite study of his boyhood, and in which, as he himself 
remarked, liis proficiency first brought him into a cer¬ 
tain dcgrecof public notice. Hewas, however, soon di¬ 
verted from the pursuit, although he attained a place 
among the senior oplimes of his year. But he was 
in fact more calculated for classical than for mathema¬ 
tical excellence; his memory would iiuvu been in a 
great measure thrown away, if he had been cmploy- 

S d in abstoact calculations; and bis inventive powers 
o not appear to have been at all of the same class 
with ills retentive faculties; although certainly in the 
mechanical pursuit of the fashionable methods of 
modern analysis, which are intended, like steam en¬ 
gines, to overcome all difficulties by the inanimate 
forces of mere patience and perseverance, he was 
capable of filling as distinguished a place as any liv¬ 
ing algebraist. The classical prize medal, and the 
university scholarship, he obtained without difficulty, 
as matters of course. The exercise, which he exhi¬ 
bited upon the examination for the scholarship, is 
the well known translation of an epitaph into Greek 
iambics; which, although not free irom some inaccu¬ 
racies in the use of the tenses, is still a very remark¬ 
able production, when it is considered as having been 
completed in less than an hour, with the help of 
Morell's Thesaurus only, and never afterwards cor¬ 
rected. 

He obtained a foliowship of Trinity College in 
1781, and took his degree of Master of Arts in 
1785; but not thinking it right to subscribe the Ar¬ 
ticles of the Church of England, he could not enter 
into orders, and he was therefore unavoidably de- 
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P«NOR. priired of his fellowship in 1791» having no depend* 
cnce left for hig subsistence through life, but his abi* 
lities and acquirements. His friends, however, did 
not abandon him on tin's urgent occasion, and in or¬ 
der to keep him out of actual want, a private sub¬ 
scription was set on foot, to which Mr Cracherode 
was ouc of the principal contributors, and by which 
enough was raised to purchase him an annuity of 
about L. 100 a year for life. A small addition was 
made to his income, about two years after, by his 
election to the Greek Professorship at Cambridge, 
with a salary of only L. 40 a year. The situation, 
however, gave him the option of at least doubling his 
whole receipts, by the delivery of an annual course 
of lectures in the university; and it was supposed 
that lie would have made this exertion, if he had not 
heen discouraged by the difficulty of obtaining rooms 
in his college, where it would have been his wish to 
reside. 

He married, in 17.05, Mrs Lunan, a sister of the 
late Mr Perry, well known as the editor of the 
Mornirif' C/ironlch', but he had the misfortune to 
lose his wile two years afterwards. Mr Perry 
continued to be his greatest friend through life, 
and was so far his best benefactor, os lie knew how 
to oblige him essentially, without the appearance of 
doing him u favour. Person had sometimes cham¬ 
bers in the Temple, and sometimes he lodged at the 
Morning Chronicle offico: frequently also he was a 
visitor at Mr Perry’s house at Merton, where ne hod 
the misfortune to leave several of his books, at the 
time of a fire, which destroyed them all, and among 
them some ic'ttcrs of Rhunkenius, wfth whom he had 
begun a correspondence in 1783, and who had com¬ 
municated to him some valuable fragments of Ais- 
chylus, besides his manuscript copy of the lexicon of 
Photius, which had cost him ten months labour. 
He used indeed to say that this fire had destroyed the 
fruits of twenty years of his life; but he liad the re¬ 
solution to complete a second copy of the Photius, 
which is now in the library of Trinity Collcgo. Plis 
fondness for the mechanical employment of his pen 
has been regretted by some of his biogr^hers, as 
having tempted him to waste much of his most valu¬ 
able time on a trifling amusement: but in fact, his 
mode of writing Greek was fully as mucii calculated 
for expedition us for beauty; 'and those, who have 
not been in the habit of correcting nmtilated passages 
of manuscripts, can form no estimate of the immense 
advantage tliat is obtained, by the complete sifting of 
every letter, which the mind involuntarily performs, 
while the band is occupied in tracing it: so that, if 
the correction of Photius was really worth the labour 
of two years of Poraon’s life, it would have been 
scarcely possible to employ the greater part of those 
years more advantageously, than by copying him 
twice over. Mr Weston, in speaking of "his match¬ 
less penmanship," has observed, not very intelligibly, 
tliat " here, indeed, he thought himself surpassed 
by” another person " not in the stroke, but the 
sweep, of his letterswhat Person really said on this 
subject was, that, with respect to " command of 
hand," that person had the advantage, but he prefer¬ 
red Uie model on which his own hand was formed. 
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His writing was, in fact, more like that of a scholar, rw a on. 
while the method explained in Mr Hodgkin’s Calii- 
graphitt exhibits more the appearance of tiie work 
of a writing master; holding, however, a middle 
place between the neatness of Porson, and the won¬ 
derful accuracy of the country schoolmaster who 
made the fac simile of the Oxford Pindar in the Bri¬ 
tish Museum. 

Upon the establishment of the London Institution, 
his friends obtained for him the very desirable ap¬ 
pointment of principal librarian, with a salary of 
L. 2()0 a year, and apartments in tlie house of the 
Institution, which was then in the Old Jewry; hut 
ulthough the arrangement was highly honourable to 
all parties, the librariansliip was little more tiian a 
sinecure. . Porson was, however, in the habit of at¬ 
tending in his place when the reading room was open, 
and of communicating, very readily, all tlie literary 
information that was required, by those who consult¬ 
ed him respecting the object of their researches. 

Had die inhabitants of Finsbury Square and its 
neighbourhood been more disposed to classical stu¬ 
dies, and had the librarian of die Institution surviv- 
*cd, to witness its completion and prosperity, his 
sphere of utility would, without doubt, have been 
greatly extended. 

■ But it must ever be lamented that Porson’s habits 
of life had unfortunately been such as to lay a foun¬ 
dation for a multitude of diseases; he suffered much* 
from asthma throughout the year 1808 ; his memory 
began to fail him u little; and in the autumn he had 
some symptoms of intermittent fever. On Monday 
the 19lli of September he had an apoplectic attack 
in the street, and he was carried to a neighbouring 
poor house in a state of insensibility: the next day 
an advertisement appeared in one of the papers, re¬ 
lating the accident, unci describing some manuscripts 
which were found in his pocket, consisting of Greek 
fragments and ulgebruicul characters: his friends at 
the London Institution immediately went iu quest of 
him : he was afterwards well enough to appear in the 
library, and to receive a visit there from Dr Adam 
Clarke: but his speech was impaired, and Ids facul¬ 
ties evidently imperfect; lie survived only through 
the week, and died in his 49th year, on Sunday the 
.i:5ih of September ] h08, at midnight. 

He was buried at Cambridge, in Trinity College 
Chapel, near the grave of Bentley, and the monu¬ 
ment of Newton. He founded by will an annual 
prize, to be given to the best Greek translation from 
an English dramatic author : and several specimens of 
the successful pieces hgve been published from time to 
time in the dlaisicoi Journal. His books were sold by 
auction, and many of them found purchasers at high 
prices, especially such as were enriched with any of 
his manuscript notcs.in their margins; but more than 
two hundred of these, which appeared to be the most 
valuable, were withheld from the sale, and were af¬ 
terwards purchased, together with the whole of his 
manuscript papers, by the Society of Trinity College, 
for the sum of a thousand guineas. He left a sister, 
married to Siday Hawes, Esq. of Coltishall, Nor¬ 
folk. His brother Thomas kept a boarding-school 
at Fukcoham) and died, without issue, in 179%: his 
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Por»on. second brother Henry was a farmer in Essex, and died 
young, leaving thicc children. His father had lived 
to 74, his mother to 57* 

The principal works of Person arc his Letters to 
Travis, Ins four plays of Euripides with their pre¬ 
faces, and the manuscript copy of Photius: the rest, 
though somewhat voluminous, arc chiefly niisrcllane- 
ous unnotatiuns on detached passages of a multitude 
of ancient authors. We find nothing in the nature 
of theory, or of the discovery of general laws, except 
some canons, which he has laid down, chiefly as hav¬ 
ing been used by the Greek tragedians in the con¬ 
struction of their verses. I'hesc are chiefly contain¬ 
ed in the preface to the Heuha, together with its 
supplement. 1. 'I'hc first is, that when a tragic iam¬ 
bic ends with a tri.syllablr, or a erotic,-this word 
must be preceded either by a short syllable, or by a 
nionosyllublc. For example, an ancient tragedian 
would not have written the line 
a<x:\jy.r(,Z ; though it might have been unex¬ 

ceptionable in a comedy. It seems to have been 
about the year 17!K> that I’orsoii first made this ob¬ 
servation ; he certainly did not attend to it in bis 
own serious translation of the F.pitapk on Aleicis: 
but it was mentioned, in 1791, by one of Porson's 
intimate friends, in a moment of conviviality, while 
he was somewhat cbnructcristically attempting to All 
his glass out of an empty bottle; and the author of 
this article observed in answer, that it would certain¬ 
ly sound bitter, on such an occasion as then occur¬ 
red, to say, ITftK ixri'Tux.ttf' oid' tied'J'f MiTvttfisi, than 
ti /.'/..-/'t'J'AJ y.orra^of, 2. The sicoiid canon is, 
that an anapaest is only admissible in a tragic iam¬ 
bic, as constituting the first foot, except in some 
eases of proper names : this indeed had been curso¬ 
rily hinted by Dawes. 3. 'I'he same critic bud also 
remarked, tliat the Attic poets never lengthen a 
shoit vowel before a mute or a.spirate, followed by a 
licpiid, or a middle consonant followed by g; and 
Porson more amply confirmed the observation as very 
generally, though not universally correct. On the 
other hand, Dawes had cursorily observed that 1 lo- 
luer, and the other ancient epic poets, generally 
lengthened the vowel in such cases, and Porson's 
great rival, Hermann, has more fully established this 
distinction, as afl'ording a good criterion of untiqui, 
ty. 4'. There are also some original remarks of 
Porson on the c.iesura, in iambics, and trorhaics, and 
anapaests: he showed tliat thu scenic poets do not 
elide the final iota, and that the tragedians do not 
employ the preposition mgl before a vowel; and some 
other general laws, of greater importance than these, 
may probably be found in some of his publications, 
which it will now be necessary to enumerate in the 
order of time. 

1. His first attempts, as an.author, consisted of 
some anonymous articles in Dr Maty’s Iteview, be¬ 
ginning with a part of Scliutz's Mschytus, June 
J783, Tracis ii. Hrunck's Aristophanes, July 1783, 
Tracts iii.; Mus. Crit, 11. 113; written ih a day. 
In Latin, by Schiifer, Class. Junrn, V. 1.36. Wes¬ 
ton's Hemtesitnuir, April 1784, Tracts n. Ilunt- 
ingford's Apology fur hisMeno> trophies, August 178-1, 
Tsacts V. Account of the Learned Pig, Apn\ 1785, 
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Tracts vi. iVo/e, with letters of Lc Clerc and Bent- Powon. 
ley, April 1786, Tracts vii. 

2. He added some Notes to an edition of Xeno¬ 
phon’s Anahasis, published by Nicholson, at Cam¬ 
bridge. 4to and 8vo. 1786’. They are addressed 
Lectiori si quis crit. 

3. Three Panegyrical Epistles to Sir J<din Havs- 
kins, Gent, Mag. Aug. Sept. Oct. 1787. Tracis ix. 

4- Notes on Toupii Kmendationes in Suiitam. 8vo. 

Oxf. 1790. Written in 1787. 

5. Letters on the Three Witnesses, Gent. Mag. 

Oct. Dec. 1788. Feb. April, May, June, Aug. 

1789. Feb. 1790. Tiie last reprinted. Tracts xix.; 
most of the others in the collection of Letters to Mr 
Archdeacon Travis, in answer to his defence of the 
'Three Heavenly Witnesses, Svo. Lond. 17<)0. These 
letters are generally considered, by critics of all 
parties, as finally decisive of a question, which had 
often been agitated hefore, but never so learnedly 
argued, nor so satisfactorily discussed in all its 
bearings. 

6'. In the Monthly lievino, Hobertson’s Essay on 
the Par’UH Chronicle, .Jan. 1789, Tracts xiii., satis¬ 
factorily answering the principal part of the objec¬ 
tions alleged against the authenticity of that monu¬ 
ment. F^wards’s edition of tlic work attributed to 
Plutarch, on Education, July 1793, Tracts xxi. 

Payne Knight’s Greek Alphalnl, Jan. 1794, Tracts 
xxiii. Pybus’s Sovereign, Dec. 1800; an article af¬ 
fording a good specimen of his talent for humour. 

7. He is supposed to have written some Remarks 
on an Essay n^on the Ttansjigtiraiion, but never 
expressly ackmraledged them. 'Tracts xv. 

8. He added a few short Notes,to the London 
edition of Heyne's V^irgil, 8vo. 1793; for which he 
made an agreement with the bookseller to correct 
the press: but he complained that his corrections 
were disregarded; and in fact several hundred errors, 
of no great importance, were sufl'ered to disfigure it. 

9. He corrected the Greek text of ALscliylus for 
the Glasgow editions, the folio of 179-'J, and the two 
volumes octavo, printed in 1794, but only published 
London, 1806. The folio is said lo have appeared 
surreptitiously. There are more than two hundred 
original corrections, and a further number of psssiiges 
pointed out as corrupt. 

10. In the Morning Chronicle he published, at 
difll-rent times, a variety of spirited articles of a 
temporary nature. One of the most amusing was 
the Nursery Song in Greek iambics, ISth April 
1796 ; called A Fragment of Sophocles, and signed 
“ S. England,” in ridicule of Ireland’s pretended 
discoveries. 

11. Imitations of Horace. Spirit of the Public 
Journals, 1797. Class. Jour. IV. 97. 

IQ. 'I'lic first four plays of Ivuripides appeared 
separately at different periods. The Hecuba, 8vo. 

London, 1797, Cambridge, 1802, with a Supplement 
and additional notes; which were also published sepa¬ 
rately, London, 1808. Orestes, London, 1798, 18ll. 
Phocnissce, London, 1799, 1811. Medea, Cam¬ 
bridge, 1801 ; London, 1812. 'The Jour together, 

London, 1822. 

IS. Collation of the Harleian manuscript of the 
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Oilj/ssi'y for tlio lii't'uvillc lluitici', 4-to. Oxfonl, 1800; 
' with some sliori notes, llopriiited, Cities. J>ur. IX. 

li. Of tlio Jlninco/ IV'dHtfU't, l.itciclius, iii the 
Jititnh (V//re for .May ISOl, llie priiK'ipal pail ap¬ 
pears to hv* Poison’s. 

15. A LrtUr 'tij’iu-d J. JJenves, Muitl/dy Mujr. 
Dee. ; on some Cireek coii.stiuetions; admitting 
ako an iiiaceuracy of his own niih lU'peet to u 
liiatU'. |>ointe(l out by Mr C. I'aleoner. 

It;. ./ /.(O'er Pio/'ii-ior JJahrl, dated Sept. 
1^0.‘5; Cut. (. p. !i2(i; in answer to some re- 
inaiks published in llie rrofe-ssot'.s CuUcctanea Ma- 
jijru . wiili an llpi^'niin respecting Hermann in Greek 
.(•id in I'inglish. 

17 /hrof/"0«, Kdinburgli, ISO!). Pon-on eoiroot¬ 
ed the press fur the lir.st volume. 

IS. Siipi'lniii'iil to sonic Jin/ki's, Tracis xxwi. 

I'). It IS well kiionn tliat Porsim l»‘‘.stOHed coii.si- 
ik ruble pains on the lestor.ition of the text of the 
A’oitVi''.' ‘■i/'iiic : his Siipjitcnic>i>.\ new added to the 
plait . eiigiuved by the .S.ieiety of AntiniMrie-: they 
;i)-ii .ippL.ir aiiioog bus 'Tincls, \x\mi. In Dr 
t l.i'l.e'.' 1‘irik Miirlilrs, Svo. (.’iimbndge, lSt)!t, we 
fill'’ a rran-heiiin of this iii.seriiitioii, eonitiiunienled 
to t le I ilitor l)y I’or-oii, and piiiited Iroin " a cor- 
Lupii in his own beautiful hand writing:’’ but 
we in.i\ her.! veninie to appl)' l’or.soii'> favourite re¬ 
nal K on ihelaeihty of transposition, anil to read, “ a 
■t#/oy curnrird in his own writing,” that is, on the 
margin of Mr Ciiingli's translation, as jiubli.slied in 
DutH'C .) f.'o'H!: lor the whole is very negligently per- 
Ibrnicd; and it i.s not a little retn.irkable that this 
tiansl.ition, which was at least approved by I’orson, 
is decidedly less aeenrate than the l.atin traiisl.ition 
of Ileyne, as .(ppcars from the investigation ol‘ the 
enehoiial insciiplion, published in the sixth number 
i)fthe Miiscidh Citlicinii. 

yi). A variety of I’orson's fugitive and niiseell.t- 
neous pieces have rcajipeared at dilferent times in 
the ('liis.sirnl Jaunnd. Anlaors cited hi/ the Scholiast 
on Philo, 11. (lip, Tunis xxxviii. The Ljiiliijih, 
HI. '-'5!!; more correctly than in the 'TraUs', but 
Hiili with n g'liss error in the punctuation of the last 
line, which stands, in a manuscript copy of his own, 
T..)ir,yJ, I) o/j ru'^iiSTU ■rdir^nod oi ’ya'.Va ; this reading, 
though not very elegant, is at least more defeasible, 
than to iiiake ciu^yr^.is alone signify to die, and a 
phrase to end with i oij! A Chariuic in Latin, \ II. 
-■fs. .Some Soles on AUschi/lus, VIL -LOO’, VIII. 
1.'), ISl, X. 1 Lt. A properly of the hues employed 
in the ‘l7th proposition of the first hook of Kiic/id, p. 
-fOl. Noll's on ^Ipnlloniits lihodius, XVIIf. .‘{70. 

21. Adversaria, 8vo. Cambridge, 1812. Consist¬ 
ing of Notes' on the Greek Poel.s, selected from his 
manuscripts, and arranged by Profe.ssor Monk and 
C. J. Bloomfield, M A. The first article Is an in¬ 
teresting Lecture on Luriptdes, delivered upon his 
ajipointment to the Greek Profess(irshi|): it is fol¬ 
lowed by a few nii.«cellaneou3 observations, and by 
a large collection of Notes on Atlienaens, on Kuripi- 
des, on the I'l apments of the Tragic tind Cowic Poets', 
on Stobaeus, and on a variety of poets of nii.scella- 
iieous descriptions, 'rite volume was reprinted at 
Amsterdam, without any alteration, but the sale of 
VOL. VI, t'AKX I. 
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tlie foreign edition has never been permitted in 
Great Britain. 

22. Tracts and Miscellaiitims CriiicLsms, collccled 
and arranged by the Bcv. '1'. Kidd, M. A. 8vo. 
London, 1815. Besides the articles already no¬ 
ticed as reprinted in this volume, there are a few 
Notes on JJihl'cs's Miscellanea Critieu, not before 
published. No. xli. .Some suppleirieniary pages of 
Siinpliriiis and Crhes, reprinted by Poison, for llie 
u.se of his friends, as re.stored by .Seliweigliiiii-er : 
the want of this leaf of the manuscript (if Sioiphuas 
had given rise to the mistaken assertion that Xi.iio- 
phon was pruelaimed a public benefactor at the 
Olympic Game.s, on occa.sion of the return of tin: 
ten thousand, 'riierc arc also some miseelhuuou.s 
Notes on Athenacii.s, Menander, and Pliihanon, Aris¬ 
tides, Puusaiiias, and the lexieographeis, and some 
Indices of authors (pioted by ISehohast-. 

2;J. Nutae in Aihtophuiicin, cpjibus Plutiim eo- 
moediam ailjeeit 1*. P. Dobrte, 8vo. Cambridge, l.sgd. 

21. Gaisford Lectiones PJatonicue. Aeeedunt 
It. Pursoni Nolac ad Painaniam, Hvo. Oxi'ord, 

2.5. Pholii Lericoii, Svo. Cambridge, 1.S22. 

'I'o attempt to form a just estimute of the ineiii 
of such a man as Poi.son, without s,.'rvilely following 
the dictates of eoininon fame, nr lilmdly adopting the 
opinions of others, is a task of no sm.ili difficulty, 
even to one wlio had the advantage of liis personal 
accjuainlance for the last twenty years ol Ins liie. 
But it may safely be eoneided to eoinimm fauie and 
to partial friendship, that In- was one of the gre.itest 
men, and the vi ry greatest critic, of hi- own or of 
any other age. “ Nolhiiig ei'iir ani’‘s-.’’ s.iy- .Mr 
Weston, “ to his iiiemory. lie would set a child 
right in his twopenny fable hook, is peal the whole of 
the moral tale of tlie Jicnu of l{'iditJov, a page ot 
Athenaeus on cups, or of I'.ii-talliiii. on Homer, 
even tliongh he did every thing to impair his mental 
faculties.'' It cannot, however, he. denied, that the 
talents, and even the industry, tluit he pos.scssed. 
might have made him a .nucii greuler man, liad they 
been employed in some other department of huiu.m 
intellect. He might probahly have been as gieat a 
jiatesman or as great a gcneial as he was a scholar, 
and in these capacities his ac(|uirements would have 
aifecled the interests of a much greater multitude of 
his fellow cieiitures, than cun ever be hem filed by 
the fruits of Ill's erudition; and he might possihty 
have gained more popularity as an orator or a poet, 
than his refined investigations of grammar and pro¬ 
sody could ever procure him, nlthougli it is not by 
any means certain that his I'ancy and invention could 
have been rendered by any cultivation at all compa¬ 
rable to his iiieiiiory and aeutoiiess. But as far as 
regards the possession of u eoinbmution of the llicul- 
tics which he did cullivate, he appears to have been 
decidedly the most sueces.sful of any man on record 
in the same department. Gn tlic other hand, it must 
be admitted tliat llie subjects of his pursuits were in 
tlioir nature incapable of raising a man to the first 
rank among the permanent benefactors of the hiimaii 
race; and, if we cainily consider the ultimate ob¬ 
jects of prosody and metre, it will apjiear almost iin- 
lair to allow the discciverer of the prosodiacal luk'^, 
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adoptt'il by tbc ancient jioet>> in iboir niolotlramcs 
•'aiul clioriihts, to rank bO very lii"li aninnfi llic lunii- 
uaries nl’an ape, anil yet to loi>k down, with *ii> niuth 
|•ont(•nu^t ns we nro ncfustnmed to do, on the clia- 
i.icter of it nindern Hiru dr hi dtinw, notwitli-tandin}; 
that lie llnniplil Iiimself the third preal nn.ii ot his 
d» 3 , witli Voltaire and the Kinp of I’lUssia, lor has'- 
jiijr iriven foul and sentinicnt to the ineafures and 
in"veiiieiit> of the cliorie reine'eiitnlions ot liie pre¬ 
sent times. Among the talents ol I’eir-on, however, 
uliich wort" so far Mipeiior to the import.nice of the 
iihjerts on which they were employed, weonglit not, 
peril.ip.*<, to eonsidi r his reiiiaikuhle strength nl me¬ 
mory us the most to be envied, wiiee many persons 
e ho li.ive been po.<.seshed ot singular and almost mi- 
racnlons, not to say morbid, menioiies, bave bei n Imt 
little distinguiflieil by any other laeiiltj"; and it ap- 
peai.s to be jmssiblc tbuta memory may in itself he 
eiciitoo f. tenlive for real praelieal utility, as it of 

t. y I mien seopie a iialiire; uiul it seems to be by a 
wise and binevolent, llioiigh by no means an obvious 
annnceiiieut of a Cieative ri ovideiice, that a eertaiii 
(r. glee of oblivion bee.ouies a most useful iiistiuiiient 
ill the advaiu euieiit ot tuimau knowlidge, enabling 

u. s readily to look back on the proinineiit lentiires 
onli of various objects and occnrieitees, and to < lass 
ibcm and reason iitioii them, liy the help ot this m- 
volmiiary kind of ab-straetioii and geneiali.'ation. 
with ineoiiiparably gre.itcr facility tli.m we could do, 
if we ri taint’d tlie whole detail ot what li.*id been once 
but slightly inipre.s.sed on our minds. It is tints, for 
cMimple, m phvsie, that the experienced piactilioiiv’r 
learns at h'ligl’b to despise the relation of inilividual 
symptoms, and partietilar eases, on which atone ttv! 
empiric insists, aiul to feel the value of the Hippo¬ 
cratic system of “ attending more to the prognostic 
than the diagnostic fealure.s ot disease ; wliieli, to a 
yoiingir student, appears to be perlect imbecility. 
".And it Is perhaps for .some similar reason that inany 
persons, besidi s llariies, “ of happy memoiy, " have 
b.ul to wail long in daikness lor “ the (l.i\ ol judg- 
nii lit.’’ llul It iiiitst be npeated, llial Poihon’s 
judgment and aeuleiiess were really almost para¬ 
mount tn bis inemorv, and with the addition oftlie.se 
laenllies, bis niemoiy naturally rendered liim lajMblo 
ol nuieb llial would have been impossible without it. 

'rhe respei t I hat is justly duo to classical leariiiiig 
b.us fre.iueiitly been exaggerated in this cou'itry, 
partly, perhaps, on account of the awe wbieb is nalii- 
r.illy eiilertuined, by an ingenuous mind, tor its m- 
striii'tors ill the earliest stifdies, by wbieb it is ad¬ 
vanced tow ards maturity: and cla.'sicallcaining hav¬ 
ing most Mi.sily heen placed hy our ancistois the 
loi emost, in the order of a liberal education, which is 
most commnnly adopted in (Jroat IJritain, a personal 
as well as a gcner.al respect lids bi-cn involuntarily 
paid to the characters of the individuals concerned, 
and to the digoity of .ill those who are engaged in si¬ 
milar occupations ; bi sides that, the means being, by 
a most frequent inattention ol tbebum.an mind, i im- 
foiindod w'ilh the end for which they are sought, the 
word.s and svilable.s, and the p'ira es and meas.ires 
of the (rreck and Latin .mfhors liaie heen often the 
almost frivolous occupation of a valuable life, instead 
of that of a few of the years of boyhood, whidi it 
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was intended to devote to them, and which could Torann. 
not have been so well engaged in any other way. It 
i«, however, wholly unjust to stigmali/e the study of 
the clas.'.ies, tiiui ot languages in general, as being 
eonfmed to words inste.ul of things: for it is utterly 
impossible that words can be learned, williout the ac- 
(|uisitioii of a e.iiisideuible degree of knowledge of 
lliL thing.s to wliieh they relate, and of the historical 
f.icts which they have been employed to express, 
and williout ."in involuntary modelling of the mind to 
tile elegance and elevation of sentiment, which pcr- 
Vtide the woiks of those authors who are habitually 
put into the hands of boys in the course of their cie- 
nient.iiy' .studies: .an acquirement wliieh is of still 
gie.iter v.iliie to the oiator and the slatc.^man, than 
tile eemniaiid of language, and facility ot expression, 
and beauty o( mi.igery, and power of reastiniiig, 
which he ileiivis from a perfert famili.irity witli the 
great niastiis of ant hpnty. But graiiling all the re- 
>pi et tli.tl e.m po-.-ibly be claimed, for ancii nl li'era- 
tiire, we cannot but lanurit tliat .such a man as i'or- 
Mill "-liould li.'ivi lived and laboured fur ncaily half a 
ctnlLiiy and yet have left little or nolbmg to the 
world that was tiuly and originally Jiis own. 

After the iull admission of the very high rani, 
which I..; due to the comparative met its ol I’orson's 
talents and acquirements, it may be tlimight almost 
idle, it not invidious, touwell on any trilling exceji- 
tion.s to tluir iii.igiiitnde. But it in lait, ol bigli 
iiiqiottaiiee to the progress ol Iniiiuin knowledge to 
be aware of the degree m wbieb the iirst ol mankind 
ate liable to error. 'Hie admission of the few errors 
of New ton iiiinsi If is at least of as mueli importance 
to bi.s li-llowcrs in science, as the Instory of the pro- 
gre.-s of liis leal discoveiies; and it is with reason 
that the detection of .m error in such a man is coii- 
sidcicd as almost paramount to the establishment 
of a new fact. I'lie Knglish critics have been rc- 
proached, and not williout some /uiiiidulioii, as pay¬ 
ing too SI rvile a deli'rence to I'orson’s opinions, and 
It seems to b.ive been very generally believed among 
them, that it was searcely possible lor him to eomniit 
an error or an oversight. 

Although I'or-'oii was in many ro.«pi'Cfh irregular, 
and olliii idle, or even intemjieiate, yet "vlial he ditl 
peilnnii as a ciitie may be allowed to leave u large 
balance, at the i nd of Ids life, in favour oi bis gene¬ 
ral iiidu-try, when eompared with tlial of most of Ins 
eounlrymeii. It bus indeed been assirtid, and per¬ 
haps with tinth (C/aiAicnl Jounud, XXL), that 

with things I’oison iippcars to liaie possessed but 
a veiy ii.coiisidi rable iiequuinlaiice, and not a trace 
is to he found amidst bis. writings of that eonibina- 
tion of universal eiicyelopaediacal knowledge with 
language lealning, winch is so abundantly found in 
the tidiiiii on Pl.alaris, and the rountless pages 

of iScaligcr, Salma.siiis, and Casanbon." Certainly, 
however, neiiber Salmasius nor Casanbon, with all 
their learning, much less .Sealiger, with all his indus¬ 
try and parade, nor even Bentley him.sell', with all 
lies talent and acuteness, was at all comparable to 
Boi son in his own deiiartnient, that is, as a sound 
and accurate and refined Greek critic. 

But it must be confessed, that at t:ainbridge, even 
although I’erson had resolved to make the classics 

8 
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I>orwn. his principal study, and aUiiough there had not yet 
many instances of senior wrangles, who were 
also senior iiR'clalli'ts, it was scarcely reputable for a 
man, with Iiis undeniable abilities, to be only the 
twenty fir.Ml of his year in matheinatics. Among the 
literary ()bjecl.i, iiNo, ivhieli afterwards engaged Ins 
attention, he might easily have found time lor the 
study of some of the modern languages, and ho 
miglil have derived essential benelit liom it on m.iny 
occasions of critical research, lie had, indeed, read 
a gooil deal ol rrciich, but very little Italian : lie li.id 
studied the .Anglosaxon, but he knew nothing of the 
kindled dialects of the North of IJiirope, in uliich it 
i.. preserved almost entire; and lie was wholly imac- 
i]ii:iinted with Oiiental literature. He might hate 
profited materially hy some of these studies, in de¬ 
riving from them a clearer eonceptioii of the disiinc- 
tioiis of the tenses llian he seems to liavo jufcse.ssed, 
and he might h.ive enlightened us in no small degree, 
with u'.speet to the history of iaiigii.iges and ol na¬ 
tions, by iueli I'tymological invi stigations, as his 
((iinprelieiiMve mind, thus employed, would have 
reiiileied lino peiuli.iily etip.ihle of pursuing witil 
sueeess. 

It li.islieen eaiididly and very Indy admitted hy a 
lival etilie in (leimany, that I’ors-on emnniitted few- 
<’r errois iliaii almost any other pei.-on; hut it is 
right to he aware that he lias now and then coiiiniit- 
ted some errors, even vhere he would h.ave been cx- 
pceted to be the mo.st correct. There is, for exam¬ 
ple, a very strange oversight in one of the criticisms 
ctmtiiined in his early revii-w of Weston’s I lame- 
imniiiiii.r, wliieli iiiiplii'sa palpable blimder wiili re- 
speet to the gr nder of a participle, >.-7 'loi,v 

T/s;?);. /.,- Ci/M, “ the Clip of pill]ile gluts, 

which mia'urrd the fragrant wine ," ami even in a 
siibseijiK nt correction of the .same passage, pi blish- 
ed III his lihriMiria, he h:i.s changed tlie gender of 
an adjei’live in a w.ay that is at le.ast very uimsual, if 
not wholly without example, junCt 'bofirra. A 
mere oini!,sion, in a eriticism on another aiitlior, 
would scarcely he called an error in an ordinary per¬ 
son; blit ill ...uch a critic as I’orson, it is very rtm.irk- 
able th:it he should have neglected to notice, in his 
catalogue of the Arrow nj J.c C/err, oiiiittid by 
IJciitley p. 'g()l), the gro.sse-st of all I.e t'lerc’s 

bhindeis, which is the ijuotution of the word /////)«- 
■phnuli, or iniiib'ii( hii-diis, from I’olhix, with the 
traiisl.ation .S'of/ogiwcr, orfi i/iuf^ pum: while the real 
text of rollux simply and plainly slates tli.it the 
Tt'nitnismi, or fiicnuMiuiis, in the Jhppocunius of 
Menander, is u st'inihiirlinronx woiiu. 'I'liese instan¬ 
ces, which hitve occurred in a very cursory perusal of 
some of i’orsoii'.s works, would certainly not dc.scrvc 
to be noticed, in a general sketch of his character, 
any otherwise than as exceptions to his perl'ect in¬ 
fallibility. 

It ciip scarcely be considered ns an imperfection 
in the constitution of ikirsun’s mind, that he wanted 
tliat amiable vanity, which is gratified by the appro¬ 
bation even of the most inconsiderable, and which 
delights to choose for its objects the most innocent 
and the most helpless of those who are casually pre¬ 
sent in society. It has been observed (hat he would 
neither give nor take praise; and when he was told 


tliat somebody had called him a giant in literature, l’w«m 
he ri marked, (hat .1 man had no right to tell the _ . 

height of that wlinli he could not mca.'iire. In f’.iet. ■ 
haying learned “ to know how little can be known,’’ 
it is not siirprii-iiig that he found liimsilf •' willioiil ,1 
second, ami w ithout a judge,” and (hat he was unwill¬ 
ing to afl’ect a coniunmiiy of scntimeiif, and ,ni inier- 
change of approbation with those whose acquirement.^ 
and opinioms lie felt that he had a right to despise. 

It might have been wiser, in some inst.inets, to con¬ 
ceal this feeling ; hut, on the other hand, he had per- 
h.ips occasion for soniclhiiig ol the luibit of retreat¬ 
ing into his conscious dignity, from his dcficicncv in 
those gener.il powers of epheincral conversation, 
w hich arc so vaiuahle in mixed soeietics : for, with alf 
his leaiiimg and all his memory, he was by no nic.ins 
prominent as a talker. He had neillior the inelina- 
tion nor llie cpialificatioiis to be .‘t f.iscin.ating stor^ 
teller, or to become liabitually a p.xra.site at the t.a'- 
bles of the aflhient; hut he was the delight of a li¬ 
mited circle of cho.sen friends, possessing talent 
enough to appreeinte his merits, and to profit hy the 
iiilornutlion tliat heailbrdcd them, 

Theie lias not yet been a life of I’orson that has 
colleeied all the p.iitieulars that would deserve to he 
reeorded hy u biographer, who uuderlnok the task 
on an extensive scale ; but of dc tuehed doeuinents 
there is no deficiency. Mr Kidd has pointed out al- 
mos't every work in whieli his name has been men¬ 
tioned ; tlie most material articles relating to iiini 
will he enumerated liere. 

Mvniiii" I’luouldr, (ith Octc,bcr J.S.'tS. A diuit 
Afioiiiil oj the lull' i\J> llicItiiiJ J'oi.wn, ieil/i mine 
paill' ii/ni.1 i<it:li\i' io/tis r.iliiiiiiiliiiiin/ lalcnlx : /jy 
an admirer of gieat genius (the llei. .S. Weston), 

\tr,y 71 '-0-.r.iii. I.ouk loi nolliiiig heyorid him 

,S. l.oMcl. IiSd.S. ifepnblislied, with .some additions', 
under the title of I'oisoniana, or Siitip', Jiom Jbir- 
wii s iiili find, n. Lond. isri. Hloomlii Id's Siipp/ilr 
Ode, ('tins. Jiiiini. I. 1. Some anonijnion', ftioihu'i, 
j). .sf. Sale ol lii\ I/ihrm if, p. .'JS.’i. Al/wnntiini, 

IV. I'id, .yil, v. ."iS. ('In.is. Joiirn. IX. bSti. .'Ra¬ 
vage’s A//r)rtrtrt;c, 1.271. (ii'nllemiins Mnonzme, 

LXXVIn. Moiilhli/ Mapozinr, J)r Adam (.'ttirki ’\ 
j^ui'in/irr. Class. ,)ourii. 11.720. Conesponilint'f 
oJ n'alt'fitld and Fox, S. Land. 1 fit,'). Crtfl,' Epi- 
Inpli, Clas\. Joiirn. XXMI. 170; making I’orsbiuim 
equal to Newtoaiis. Aikin’s ficwcrn/ lliopiaplii/, X. 

I. Lond. IS1.3. Kidd's Impirfeet Oatline. 'I'lwl.s, 
l.'^l.j. ( li.ilmers’s liiographical Dieliotuirt/, X.W. 

Loud. ISlfi. • (h, •, ) 

rOIlTUCiAL.—This kingdom,the origin of w Lose 
name is discussed in the Fm-yclopadtu, had dill’erent 
limits assigned to it by the itoiniins, who po-.-esscil 
it under the name of Lusitania. Its northern boun¬ 
dary was the river Douro, whilst eastward it ex¬ 
tended over a large part of Leon and C'a.slile. ]t.<i 
line of demarcation passed from the In idge of Arm- 
blspo to the eastward of Talavera, extended to Si- 
maiiacas on the Douro, and included within ita 
bounds the cities of Salamanca, Truxillo, Coria, 

Merida, and Avila, and the several intermediate 
towns and villages. W’hcn the nortlicrn tribes pcnc- ■ 
trated to the |>eninsula, and gained the mustciy of 
it, Lusitania still retained the same name, and a 
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; biancli of tlic Sucvi, Iiaving t=.lat>li.»ln;il lliemiolvea 
ill ii, iifuli; Drii^^a tlie ca[iital of thoir govcninicnt- 
riioiij'li uniliT llu' Mooi", till’ nainc-s of many iiiics, 
lowiii. ^•iv{•l•>, anil moiiMtiiiiic, rcci’ivnl tlic iiuiiicn' 
i latmi' of llial iko|jIi>, n t I'u- vvIh Ic lotmlry uUin- 
oi! llif llmiaii litli- till till.- iii'iro iiiP.lcin ii.mio of 

H.iriu'’ il lva^ I)i’''toivt‘(l ii|>.iii i*. 

i i.iiit ’I'ln- |iri''i( iit Iviii^'ilom of I’oitiio.il bjnmloil on 

I 'll ij.j. |ioit!i l)y llio Sjiaiii'li [iiomiko of (J il'.'i.i, on ihii 
ci'l 1)} till' '•ovL'ial pioviiu i‘-i of l.L'oii, I'islroniailura, 
Mill Anil ilii'ia, anil on tin; sonili anil wo't by tins 
\il iiilK- Oi-i'iin. If ba^ tlic fimiri.' ol'a iiarallt !.)';iani, 
iiiili Its lon)4("t .siilc fioiii nortb to suutb ; cN.ti'iuIin^ 
I'tiiiiii oT to IJ IJ'iiotib latitiiili', ami fiom <>' 
I ,■>' lo 8' .O,')' west lonoituili: IVoin liri'rim icli. Its 
oxtciit is fstiiiiali'J, follonin^'flu: map of J.opi/, at 
:5 I.'m si|uarc loaoiU's, or about "'.'.Tti-i-Oi'O lvi;;lisli 
acri's. 'I'lif ilivii.iiins of I’orfntial, liko tliosL- of mo.-t 
of the otlu'i' kingdoms of I'iuiopi', bavo been deiivt'd 
latbi-riiom fi-nilal possi-ssiotis tlian fiom any otbor 
oauM', ami tbmigb tboy hnvi' pimliiiril great ineipia- 
btie- in Ibeir extont, in their relative and abso'ute po- 
piilation, anil in their Ibitility and ivealtli, there is 
iinieasiin to expect any alleraiioii in them ; they are 
IS follows, according to Antilloii, viz. 
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The poiuil.ition lieio given is the result'of tlio last 
oiiu iiimu. wliicb was laki n in the year 17!)8, by 

ordia of the late ipieen. 'file emmieratioii then 
made was of the number of faniiliis, nh'cli, being 
inulliplied by live, gives the state of the population 
heie e.xprcssed. Notiiitlislariding the desolating 
war whieli has since oeciirrod, and which must, for a 
time, and within oertain districts, liave lessened the 
popiilatio:i, the best native authorities contend, that, 
liming the l.ist twenty years, the increase has been 
gradual, and that the nuinbirof inhnbituiits nun is 
nearly ci]uai to that census. 

I’ortugal may then be considered a well peopled 
country, os compared with Ixpuiti, ihc density of 
population is as :J to'd, and as compared with Scot- 
land, which is of nearly the same, extent, it is almost 
double. If tlic whole of I’ortugal were as thickly 
settled as the province of I''iilre l)ucro c Miiiho, the 
number of souls would amount to 10 , 700,000 ; 
whereas, if the wlioft bad no greater detmity than 
that of Alcmfejo, they would not exceed J,180,()00. 


An ingenious writer, in comparing the present po- iVrtngai. 
pulution iil'tlie kingdom with it.s state in the liftceiith 
century, remarks that, “ in the provinces where 
commerce llouiishcs the inliabitants have increased ; 
where liny .subsist by the fislierics they have ilimi- 
iiisbed : and wlurc both comuierce and the tisburiis 
exist, the ineicase lias been only in proportion to 
the <ju niium of ciuninerce." *' 

'J'bo face ni' the counlry is generally monntiiinuui, | aro r 
iliiided into ridges by deep ebasins, tbrougb wlncli Ci'iim 
rapid turii-ii.s rush, in the rainy .seasons; but wliich, 0".i''’ 
in times of drought, scarcely ulford .sullicicut sup> 
plies of water for the wants of the inliabitants and 
tlii'Ir cattle. 'I'kis irregular suilace of the couiitiy 
i-. II ry niilavour.iblf to iiitiicouise bctuecri the ilit- 
i'l'ii lit piovii.ci'J'hc expenee ol’coiisirucliiig road* 
ni.d 111 idgcs III Midi a coiiiitry i.s too great to be borne 
by Its iiihaiulanfs, llinee, tin re Is .siaredy any eon- 
vi'yaiiee eillicr for goods or pa.ssengeis by wlicil ear- 
liagC'. .Mtliongh, in tlie nortliein paits of the king, 
ilom, tliirc an- some brnlge.s of very aiiiienl iiee- 
tion, yet in the sontli .scaieely any are to be found. 

'J’Jie roads-, loo, in the noilb are, in some few m- 
stanct.s, tolerably good, llu.’ nierdiants of Ojmrto 
Inne conslriieled a road to Lamego for ilic eonvey- 
anee ol' their w-iiies, and ate still extending It. A 
good ro.id Il ls been formed to .Malta, and the (ia> 
vernnient It.is licen nceiipied in making one to (.'oim- 
bra. In the southern province.s no siieli i Iforts h:ivi 
been m.ule; but the load from .Miilolulo Heja, oiigi.. 
iially eiMctnu'led by tlie lluinans, ba.s Iiilu lecintiy 
repaired. At |iii-.sent nunc are likely to be eoinnienc- 
edj so tliat the inconveniences of travelling are per- 
li!i|)' gr. ..It r lb.in in any other pait of Unri'pe. 

'I'lie .sl.’.li'ot agi IciilUire wa.s till lati ly vi ry bad ; A;iu, ii:ii 
and tlioiig'i iniidi of tlie soil i.s lutuiully feitile, and 
the chill.I e liighly favomabic to the prodncliun of 
all the nrcc-saries iif life, yet I’orlugal did noi 
raise more coin than was sufficieiil for one thlid ui' 
its annual con.sumptiou; anil though animal liuiil 
can M'.uecly be deemed an article ot general su.s- 
tenanee, its own lands ilid nut pasture cattle sidlieient 
for till' siMiiiy demand of the iiibabiiiiiit.s. M'lieii 
enltivated w itb eare, the soil pruduei s abuiulaiit erop.s 
of wheat, bailey, maize, and rice; besides wbicb, it 
y ieliks bem[> and ilax of excellent tpialily. Some im¬ 
provements ill liusiiandry have, however, hegiiii to 
n[)pe:ir. 'i'hc eidtiiatlon of potatoes has been in- 
trodiieed, and, on the more elevated parts of the 
country, with gieat siiicess. They have extend¬ 
ed rapidly, and form already so large a jiart of the 
sustenance of the iiiliubitants, tliat the exportation 
of (lour from the United States of America has 
nearly ceased ; and the small quantity of corn now 
required is drawn from the northern parts of Europe, 
or from the Cape dc Verd Islands. 

The utteiitioii of the Portuguese husbandmen is 
principally directed to the production of these ar¬ 
ticles which find their most ready vent in foreign 
countries, or which are raised with the least la¬ 
bour. Of the first sort is their wine, chiefly in the 


* Mmoiras Econotnicus dc Academia Real das Heiencias de Lisboa, Tom. I. p. 123. 
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I'jrtii.in!. nortliurn provinces. The quantify usually made is 
about 80.000 pipes of red, and tiO.OOO pipe.s of 
white. Of the former about one half is »ent to 
l-'.nnKind, about one eigl)tl» to the otlicr parts of 
I'.oriheiii I'.urope, and the remainder to lirazil. Not 
iiioie than one sixth part of the white wine is i x- 
ported to all ilie countries of Murope ; the re.st is 
cillier sent to IVazil or is corsiinied at lioinc; bur, 
i:. general, the eativc.s drink wine of .a quality far in¬ 
terior to any that could find .T vent in foreign mar¬ 
kets. Tlie productions tliat require but little la- 
boui, siieli as ehesnuts, almonds, oraiige.s, lemon.s, 
■ind citrons, arc profusely raised; and, vtiili the 
onions and garlic, form no ‘•mall proportion <if the 
'ilinient ol'tlie inli:ibil.int>^. Olive trce.s are plentiful, 
.ind (be oil expiessed from ibtir fruit forin.s an im- 
poil int aitiele ol' siivtenanee ; and ibough not of a 
ipiiility or flavour that i.s relislu d for the table in fo¬ 
reign eouiUrie'". it is a consiilerable article of export; 
being nsi d by the woollen manufaelureis of I'.ng- 
land. Holland, and (ierni.iiiy, in their re.‘])eetivc 
opeiatioiT-. 

i'.lirti,. riic sea eo.ists of Portogal aliuuiid with excel¬ 
lent (l.sli, <'^pecially with ■riinu\s and Sardinia^, and 
they, as well as llie riveis, aifurd hotli occupation 
and food to a grtat portion of the inhabitants; hut 
lh(‘ siip|)ly froiii tbein is inadequate to the wants of 
the popul.'ilion, who.se eoiisuiiqition of that kind of 
tliel, lioiti their adherc.ice to the lii.sts prescribed by 
(be Calliolie religii'o. is viu-y great; reqiiiiiiig an 
aiitioal iinporration of .salted fish, wbicli is furnished 
hy the ICnglish aiul .\iiierlcaii.s, from the bank.s of 
Newfoundland, and by the Swedes. Norwiglaiis, and 
Duteli. 

V,..unfit 'rile inaiiiifai torii s of I’oitiigal arc inavciylan- 
giiid state. NVitli (lie exception of the lower elas.ses 
of people, who are riolhi'd with lluii tioine.'.iie nia- 
mifaetiire.s, or with the skins of their sheep, nearly 
the whole.* of the nation may be said to be furiiislied 
with (heir apparel from England, llollaiui, and (icr- 
many. Tlie few iiiaiuifactures of I’ortiigal are those 
of cotton, at Alcolin/a and Tomar; of linens, at 
(iuimarens, on the Ave; of glass, at f.oyria; and of 
woollen elotlis, at (iiiarda. The best goods that arc 
m.ule in the kingdom, as compared with those of 
other countries, are the cambrics, shiiting and tabic 
linens, and sewing threads. In Lisbon .aie made 
some silks, bats, and silver and plated wares. A 
late most superb service of plate, presented to the 
Duke of Wellington, made wholly by natives, shows 
that they arc not deficient in taste in the goldsmith's 
art. 

.Miiicrils. The mineral riches of Portugal have been much 
neglected. There are mines of tin wJiich were for¬ 
merly worked to considerable extent, and much pro¬ 
fit, but are now abandoned. Besides these, there arc 
veins of silver, iron, lead, and copper, none of which are 
wrought. The country abounds with must beautiful 
marbles, though many of the quarries arc at so great 
a distance from water conveyance, and the roads arc 
so bad, that they will not repay, in the present con¬ 
dition of the kingdom, the cxpences attendant on 
carrying them to a market. 

Commerce. Tnc "emigration of the court to Brazil destroyed 
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that colonial monopoly which, till that event, was Pintugsl. 
most rigidly maintained. Instead of being the'^^V'^^ 
point in which both the wants and the produce of 
the colonies met, and w(>re exchanged, the im¬ 
ports have been confined to what the parent state 
Ims required for its con.-umption ; and the cxport.s 
have been riotricted to (be wines, oil, and fruits, 
which weic sold to purchase the corn and other 
sustenance required to feed the people, and pro¬ 
cure elolliiiig from England and Holland. The 
sugar, cotton, and other productions of Brazil, are 
carried direct to the places of consumption ; and from 
the .same places the Bra/.ilian.s obtain their supplies 
of European commodities, without the intervention 
of Portugal. .Next to wine and fruits the chief ex¬ 
port from Portugal is the bay salt, made from sea 
water, by n.'iturni evaporation, at St llbe."-. The vessels 
which bring sailed fi.'.li iisiiiilly take a part of their 
returns in tins miiele. Near five hundred vessels 
are annually loadcil with salt, at St I'be.s, ami the 
quantity exqi.irted is about 100,000 tons. Of late 
years wool Inis been traiisiioricd to England; in one 
year nearly one million pounds weight; but a tax 
laid oil that enrniiiodity here lias opeiuted nearly to 
exclude that of a cnar-e quality from our markets. 

The government of I'ortugal was a monarchy Covernment 
of the most absolute kind. The several Boards or ""‘I Laws. 
Councils, which carried on the adinimstration, had 
no elicck or evm voice in the measures that were 
adopted, hut obeyed the orders of the King impli¬ 
citly ; and it is generally undi'rstooel, that in no 
Court did corruption and favoritism ahoiiiul to an 
equal extent. The laws were a most incoherent 
mass, without fixed priiiciplet or regularity; and 
the adniiiiistralioii of tliein, wlietlicr by superior 
or inl'eiior judge.*, waf peiuTicd by bribery, .«o as 
to f.ivour the piirposc-s of oj)pre*sion rather than of 
justice. 

The rebgioii of the kingdom is the Roman Catho- itcligiun. 
lie, of' the mo-l rigid, not to say of the most super¬ 
stitious, de.'-ciiption. The propnrliomitc iiimibers of 
the clergy were greater than in any other country in 
liuropc. Tlieie are lliree. an libishops, thirteen bish¬ 
ops, and a prelate presiding over them, denominuted 
the jiatriarch. 'i'lic Inquisition was in full force, to 
check, in their earliest stages, the growth of any 
opinions that were thought to militate against the 
establkshed f.iitli. By sumo late regulations the num¬ 
ber of the clergy has been reduced, and the Inqui¬ 
sition aboli.slicd. 

Before the invasion by the armies of Buonaparte, 
the revenues of Portugal, including the sums drawn and Mihtarv 
from Brazil, were calculated to amouut to about Strengtli. 
.‘t,000,u00 Sterling. At the same period, the land 
forcc.s consisted of .'10,000 men; and the marine 
comprised '20 sail df the tine, besides frig.-itcs, cor¬ 
vettes, and sloop.*. During the war, resources were 
called forth wIikIi the nation never had imagined it 
possessed. Troops, notorious for indolence, want 
of discipline and hltliinc.'.s, when placed under 
the command of British officers, became active, 
disciplined, and brave; and bore no inconsidera¬ 
ble share of the dangers and successful con¬ 
tests which liberated their own country, Spain, 
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JVrtn«al. nnd ultimately the whole of Europe. When the 
(lourt emigrated to Ihu/II, where the marine of its 
ally was u better proteelion tliaii any bite could fur¬ 
nish, Purtiigai hull'eiid her navy to dwindle, and she 
has now few large shipsi that are capable of warlike 
operations. 

and I'he inhabitants of Portugal arc generally a robust, 
yet not uii indusiriou.s jieoph’. 'I’hey are enterpris¬ 
ing and persevering, [latient in adverse eircuinstances, 
excessively attached ni 'heir own religion and cus¬ 
toms; and, though teinpnrary circumstances may 
seem to indicate the cnntiary, they retain a high 
sense of loyalty to their monarch, and of siihinis-ion 
to their spiritual Miperiors. The Portugese language 
i-s derived from the I.atin, of wliicli it contains 
a great proportion of woids, thougli mixed with 
many others of Arabic origin. In the construction 
of Its sentences, it ver 3 ' niueh resembles the C'astil- 
lian; hut the piommeiation of the .syllables diHers 
eoiisiderahly; and there are many words introduc¬ 
ed wliieli are peculi.ir to it.self, and wliose derivation 
it is diHicult to trace; tliougli prob.ibly they are 
to be found .among some of the tribes on the coast 
of IJarbary. 

' fill-., Portugal contains twenty-two cities. The capital, 

I iiwin, and I.isbon, on the iiortli side ot the Tagus, distiiigui.sh- 
’' cd by it.s excellent h.irbuur, hj some supeih buildings, 
its irregular suif.iee, and disgustingly filthy streets, 
contains titit) 000 iiiiiahitaiit.s ; Oporto contains about 
(i.a.OOO, ( uiiiihra, l.'i.OOO; Evora, (‘,',000: the other 
cities are -tiiall, poor, and le.ss populi>u.s-. The re- 
inaimh r of the mhabitaiits oceu|)y (il-T towns and 
villagc.s. 'I'lie pioportiun of agricultural la- 
bom et.s tu the whole population is so «iiiall, that, 
•scanty as are their harvests, and favourable as the 
weather aluiosl uniformly is for securing their fruits 
and corn, the l.ihours of the (iehl, in autuiiin, re- 
ipiirc numerous additional hands, wliieh are furnish¬ 
ed by the adjoining Spanish province of (■nllieia. 
The principal sea ports arc Lisbon, Oporto, and St 
libes. llcsides these, Viana, at the nioiitli of the 
river Lima, .Vveiro, Sines, Serdao, Villa Nova, h'aro, 
and 'J’avira, have harbours, hut generally accessible 
only tosinnii vessels; and, excejit \'iana and Faro, they 
have scarcely any oilier than a mere coasting trade, 
ft. rein iii>- Tlie luiri/flofiiriltu hring.s down the history of 

political events m Portugal to the eoiiclusion of 
the Convention of Ciiitra in Aiigu.st IfiOS. 'I'o- 
wards tlie close of that year, the armies which 
Spain had collected to oppose the invading forces of 
France being dispersed, Madrid having surrendered, 
and the Diitish troops under Sir John Moore having 
been compelled to a precipitate retreat from the 
Peninsula; the invasion of Portugal wua again re¬ 
solved upon by the French with the fullest confi¬ 
dence of succes.s. 

Three arinies were collected on the frontiers. One 
under Marshal Soult in Gallicia, a second under Ge¬ 
neral Lapisac at Salamanca, and a third on the banks 
of the I’agus under Marshal Victor. The only op¬ 
position which could be presented was to the last of 
these corps, by an assemblage of the fugitives of the 
Spanish army which (General Cucsia was attempting 
tu reorganise. Consternation and dismay spread 


over the kingdom; the garrison and stores were with- Pottaanl. 
drawn from the frontier fortress of Almeida; the forts 
and batteries on the Tagus were dismantled; and the 
British troops in the vicinity of Lisbon were con¬ 
centrated as jireparatory for instant embarkation. 

A war breaking out again, at this period, betw’ccn 
Austria and I'lance, induced Buonaparte to witli- 
drnw' irom .*^paiii, nnd to take with him 1.5,000 of 
hi.s best tioops, wliieh in some measure checked the 
rapid advance of his forces, nnd allowed an inter¬ 
val for preparation, which was sedulously improved 
in Portugal. General Heresford, who had acquired 
llie confidenee of tlie natives, was, at the suggestion 
of the British Government, appointed Marshal and 
('ominander-m-Cliier of the armies of Portugal. 

Twenty thousand of the I’ortiigiiesi' were taken into 
the pay of laigland, and British oflicers were nomi¬ 
nated to tile siipeiior commissinn.s in each battalion ; 
by wliieh means a general system of discipline and 
subordination was quickly establislicd. Beinfoi.-c- 
niciils of troops from England, augmenting the 
army to 17,000 men, had reached Lisbon, and con- 
lidence wa.s in a great measure restored before a 
blow was struck. 

Marslial Soult .at length having dispersed the l.'ioii 
Spanish troops in Gallicia, and thus secured that 
province, entered Portugal by the road of (’haves, 
lie was slightly opposed by General Friere, at the 
head of a Portuguese army, who had intended to have 
retired, on his approach, to stronger ground nearer 
Oporto. Ill this design he was interrupted by the 
mutiny of a division of his troops, who, insisting on 
defending (.’liavc.s, were shut up in that town, and 
in a few diys eoiiipelled to surrender. As Soult 
adv.inccd, Friere would have retreated, but the rest 
of lii.s army being without due subordin,atiori, were 
impatii'nt to light; and as he persisted in hi.s prudent 
plans a mutiny arose, when, under the suspicion of 
treacliery, the Genetul and his Staff were massaered 
by the mutinous troop*. They then demainled a 
British ollicer who would lead them to attack the 
enemy. Baron Ehen, a German in the British ser¬ 
vice, took tile command, and gratified their wislics 
by lighting the unsuccessful battle of Carvalho da 
Este, where, after some creditable idfort.s of indivi¬ 
dual bravery, the sabres of tlie enemy’s cavalry took 
ample vengeance on them for the murder of their kite 
Commander. .Soult then invested Oporto, which 
had been strongly fortified, nnd wa.s defended by 
pieces of cannon, and a garrison of 20,000 men ; but 
the same insubordination and want of confidence pre¬ 
vailed in the city as had produced the disasters in the 
field; and, after an ill conducted defence of tlircu 
days, it was taken by assault on the 2‘Jth March. 

'Ihe French soldiers, on entering the town, made an 
indiscriminate slaughter of tlie inliubitants, nnd de¬ 
livered themselves up to every species of plunder and 
licentiouincss; and, though their Commander used 
ettbrts to repress their fury, he was unable to accoin- 
plisli it before the suAcrings had continued a whole 
day and niglit. 

The day before the fall of Oporto, Victor had de¬ 
feated the Spanish army commanded by ('uesla in 
the battle of Medellin. This event opened to the 
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rortuRal. French an easy road to Lisbon. General Craddock, 
the British Commander, posted a corps ol liis army 
of 6’OUO men at Abraiitcs, assembled the niiiin body 
of bis troops at Leyria, and the I’ortuguese army at 
Tlioniur. 

.Such was the situation of affairs in Portugal when, 
on the of April, Sir Arthur Wellesley landed at 
Lisbon to .assume the chief command of the armies 
of J'higlaiid and Portugal. 

The ill consequences of independent Commanders 
were visible in the moveincnts of the French. The 
three armies of Soult, \'ietor, and Lapisse, which, if 
directed by one Chiefj would long before this period 
have entered Lisbon in triumph, being disunited, and 
tearing to he separately cummitti.d, lost the precious 
iiionieiits for action in suspense, or petty movements. 
Si'ult remained neaily u month at Oporto, in exjieetu- 
tion of iiitelligeiiee from tlic other Coninianilers, 
VMthout which he deemed it imprudent to move for- 
waid. In the meantime, the Portuguese troops had 
ea|itiired Chaves, and thus cut off his direct commu- 
r.uation with ^tpain by that route. The movements 
oi I.apis.'O and \'^ielor were equally hesitating. Sir 
Arthur, nil ;lie other hand, being unfettered in bis 
views, coiilil art with decision and promptitude. On 
the tenth day from his landing, the British in Leyria, 
to tile iiiiiiitier of 1(),()0(>, began to move by Coini- 
hra and Aveiro, for the recovery of Oporto; whilst 
()i)()0 I’ortuguese under Bercsibrd marched to cross 
the Douio at Lainego, and cut off the enemy’s re- 
tieat liy Amarante ; and the forces at .\hrantes were 
left in that city to keep in check the army of X'ietor. 
'I'fie British from Leyria first met tlie enemy on the 
lOth May, on the iianks of tlie V'oiiga, and, after a 
sliglil affair, drove them over the Doiiro. 'J'lie float* 
iiig bridge acro.ss that river was destroyed, and all the 
boats near Oporto weie sc'cured by the French on the 
riglit bank ; thus the British (ieiieral found himself 
u parattd from his antagonist by a rapid river, near¬ 
ly :!(K) 3 aul.i broad, without any means of efFcetiiig 
the passage across it. Sir Arthur tlieii planned and 
snecessfiilly exeeiited the boldest pascUge of a river 
that is to be foiiiul on military reennls. lie detaeli- 
«-d a body of troops under Oeiieial Miiriay to Aviii- 
tas, live mile.s liigher on tlie river, where, if boats 
conld not be found, a ford would admit of the troops 
passing; and .sent (ieiieral Slierbrook witli tlie(iuaids 
to the common ferry below the city; wliilstlroin the 
hi ria Convent, nearly opposite iho town, he directed 
the jiassage* in person. The stream was excessively 
rapid, and the heights on the right hank eonsiderahlc. 
Bv the aid of some inhahitaiits, tw'o boats were 
brouglit over from the enemy's side, and in them, 
protected by the fire of a brigade ol light gnus, three 
companies of the Buffs were ferried across. .Soult, 
either despising the effort, or believing it to bo mere¬ 
ly a feint to draw bis attention from the main oliject, 
did not oppose the landing, but gave time to General 
Paget, wiio commanded, to aseeiul the bank, and 
place the troops in a formidable altitude in a ruined 
building before lie attacked them. He then brought 
up a considerable force, which was firmly resisted, 
and gained time for passing over several other bat¬ 
talions. General Puget was early wounded, and the 
command devolved oa General Hill, who was warm.< 
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ly engaged in contesting the post, when General Pottugsl. 
Murray appeared in sight, marching on the enemy’s 
left flank. The (iuanls were then puslied across, 
and tlie French preci|)iiatcly retired into the city. 

Soult discovered that lie had been out-rauiia'iivred, 
and ordered the iinnietliatc retreat of his army ; but 
the British were already in the town, and charging 
up the streets. The confusion and prccipilaiic” with 
which the French fled was far greater than can be 
readily imagined, and their panic seemed to increase 
as they gained the open country. Never was tlie 
rout of an army more complete, when night put an 
end to the piiisuit, and gave the enemy a few hours 
re.spite. .‘soult, finding the bridge at .Ainaruntc de- 
siroyed, abandoned ail iiis artillery and wheel ear* 
riages, and leaving the high road, took the mountain 
track to Guiniariiens. Thus freed from every in¬ 
cumbrance, the badness of the roads favoured In's 
fliglit, and he gained a narrow puss on the sliorc near 
Kaluinonde, beloie Beresford’s troops bad readied 
the spot, as was projeeted, to intercept liiiii. On the 
Ibtli he readied the fiontier, and the puisuit closed, 
as more important afiuiis reijuired attention to the 
south. Victor had joined with l.apisse, uiul forecil 
the passage of 'he Tagus, at Alcantara; from whence 
they were advancing towards Lisbon at the time that 
the victorious army I’nnii Oporto rcadiedtliat river 
early in June ; when the enemy retired into Spain, 
and ubundoiicd Portugal fi>r the present. 

When Buuiiaparie had conipelled y\ustria to eon- tain, 
dude a peace, he stood pledged to his people and to 
the world to con<|uei- Portugal, and “ to drive the 
British into the sea.’’ His means for effecting those 
(>bjeet.s appeared unlimited; wiiiist the l-aiglish na¬ 
tion. des|ioniliiig at the general ill .'-access of the war, 
and dissalislied wiili the waste of their inifilaiy 
strength in tfie Sdieldl, were generally dispobcd to 
withdraw from tin contest. 

Kurly ill iMaieli, however, tlie Parliament cleeid- 
ing with the .■Khninistration to roiitinui with vigour 
the defeiiee of Poriugal; th . subsidiary furee of that 
nation wa- luereascd to .‘lO.OOO men , and such of the 
Briti.sli biitialioiis as could he n ndered effective alter 
the elleels oi the < Innate of Waldicren, were sunt 
out to reinforce the ariiiv. Tlie I'rendi assembled 
.m army of 7-,(>()0 men under Marshal Massena, in 
the vicinity of Sal.iniaiirn, early in April; which 
could only ho o|ipo.«eil by about 50,000; one-lialf 
composed of }oung Portuguese levies, yit uiitiicd in 
general action. 'llie operations of the eumpaigii 
coinmcnci d liy the sioge of the Spanish city of Cui- 
dad Bodrigo, wliidi, after a stout defeiiee, eapifulat- 
ed on the lOtii July. Thcroadto Poitiig'il was thus 
opened to the ItciicIi, who entered it, and besieged 
Almeida. Gwiiig to an explosion, by wiiieli all the 
powder in the garrison was destroyed, the Com¬ 
mander was coiiqielled to surrender the latter end of 
August. 'I'lie road hy wliieh Massena intended to 
force his way to l.islmn, soon became evident to the 
rival commander, and llie united Brili.di and Portu¬ 
guese armies were placed in such positions as were 
most likely to frustrate his intentions. The Britisli 
Commaiulcr, during the whole progress of the ene¬ 
my, had employed the abundant means at his dispo¬ 
sal ia constructing a secure asylum in which he 
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j'onuga]. could cifoctually make a head against the superior 
^ ■■ ■» forces that were employed to drive him from the 
Peninsula, and to possess the capital of Portugal. 
Lisbon is situated on the extremity of an isthmus 
formed by the ocean and the river 'I'agus. Across 
this peninsula nature had drawn the outline of a 
strong defensive position, which the military art hud 
been secretly but sedulim«ly employed in rendering 
perfect. A truck of country, tliiity miles in extent 
from the mouth of the small river Tiraiidra to Allian- 
dra, on the TagU', was modelled into a titid of bat¬ 
tle ; mountains were scarped perpendicularly, rivers 
dammed, and inundations formed. All roads that 
could favour ilic enemy wore destroyed, and others 
made to facilitate the commuiiiciitiuns of the defen¬ 
ders; formidable works were erected to strengthen 
and support the weak parts; whilst numerous can¬ 
non, planted on inaccessible posts, cuinmuiidcd the 
diilerciit approaches to them, and gave an criuulity of 
defence to the whole position. Hehind these de¬ 
fences the iiiliabitauts of a district of nearly 2000 
squ.ire miles were invited to retire with what of their 
substance they could convey, and were directed to 
destroy whatever could not be removed, that might 
utforJ support to the advancing uimy of Mussenu. 
'I'hougli these orders were but partially obeyed, yet, 
as far as they were executed, they contributed to the 
ultimate success of the defensive plan formed by Lord 
Wellington. 

With this secure asylum in bis rear, the Brithh 
Commander could sahdy jiractise all the maniriivres 
which tended to retard the approach of his antago¬ 
nist. Massoiu, after the capture of Almeida, push¬ 
ed on with r.ipidity towards Coimbra, and meeting 
no ojiposition there, expected the British army was 
iusteniiig to Lisbon to embark. He received a check 
at the mountains of Busaco, but having turned that po¬ 
sition, the British slowly marched within thcforiiiidublc 
lines so relebratcd in military ann.'ils by the name of 
Torrex i'alrns. The day after the 9tli of October 
Marquis Romano joined the British army with (lOOO 
Spanish troops ; and on the next day Klassena tirst 
discovered the formidable works wliicli covered bis 
antagonists. “ To judge," says an eye.witness, “ from 
the instant halt he made, and from the retrograde 
movement which followed, as soon as it became dark, 
they struck him us much with dismay as astonish¬ 
ment, and three days elapsed before he again ventur¬ 
ed to the same spot." After some slight clFurts to 
ascertain the nature of the defences, the French re¬ 
mained a month without any movement, merely send¬ 
ing out strong parties to their rear to ascertain the 
nature and resources of the country, from which alone 
they could hope to draw sustenance. I'lie irregular 
troops of I’ortugal pressed him on all sides, and con¬ 
tracted the limits from which supplies could be ob¬ 
tained ; and a division of them captured the sick and 
wounded of the French to the number of fiOOO men, 
which, in the haste of his progress, Massena had 
left at Coimbra. 

On the 14th November the Fiench army, to be 
nearer their supplies, retrograded towards Santarem 
and Thomar, where Uiey fortified their position, and 
were followed by the British to Cartaxo, from whence 
they were ready to fall back on their lines, should 


U G A L. 

the enemy receive such reinforcements as to render 
it necessary. In this situation the two armies re-' 
mained; tlie Knglisli receiving from Lisbon abundant 
supplies, uhich were sent by sea, and the French ex¬ 
hausting the country in their rear till scarcity pro¬ 
duced disease, and rapidly thinned their ranks. 
Tliough reinforcements were sent to ihtm, the deso¬ 
late statu of the country made them a burden, rather 
than an ussistunco to their coadjutors. After thus 
remaining in sight of each other till the 7th March 
ISIO, a period of five inactive months, nithout a 
prospect of decisive action, the French were cumpei- 
led to commence their retreat, just at the moment 
wlien the liritish hud received a reinforcement of 
7000 fresh troops. At the cuniincncemcnt of their 
retreat tlie loss m the Frcncli army since it had en¬ 
tered Portugal amounted to more than ",(),()<)() men. 
Disgusting accumulations of filtli, and remains of the 
most unhealthy kind of food, with the wretched and 
squalid appearance of most of the prisoners, and the 
neglected and unprovided slate of tlie hospitals, suf¬ 
ficiently testified the miserable condition to wliicIi 
the invaders were reduced, and accounts for so pro¬ 
digious a mortality beyond that inflicted by the sv\ urd. 
'I’lic sufferiugs and losses of the Ficnch, lumever, 
were nothing in comparison with tliose winch ilieii 
visitation had iiitlicled on Portugal and its inhuhit- 
ants. A wide extent of country remained for live 
months «itii scarcely an inhabitant: every thing it 
contained was devoured by the enemy or destroyed 
by the season. In the space immediately bounding 
the po.sitions of the two armies, which was not per¬ 
manently occupied hy cither, the harvest perished in 
the ground, and the fruit fell rotten from the tree;,; 
docks of innumerable small birds, as if drawn to the 
spot by instinct, fattened unmolested on the unga¬ 
thered grapes; and latterly the very wolves, con¬ 
scious of security, or rendered more during by the 
absence of their accustomed prey, prowled about, 
masters of the territory, reluctantly giving way to the 
cavalry patroles whicli occusiunully crossed their 
track. 

Many of the wretched inhabitants who had ne¬ 
glected the warning voice that invited them within 
the lines, passed the whole season of winter, exposed 
to its inclemencies, in the neighbouring woods or 
mountains, subsisting merely on roots and herbs; and 
on the advance of the allies, returned to their ruined 
homes with bodies emaciated from abstinence, and 
intellects impaired hy long continued apprehension; 
among those were girls of 16, who, become ideots, 
resembled in person women of 50. At the depar¬ 
ture of the French, in many districts neither a living 
animal nor an article of subsistence was to he found. 
The official account of the Monileur correctly and 
unblushingly states, that “ the towns and villages 
were deserted, the mills dcstroye.l, the wine running 
in the gutters, thu corn stalks burnt, the furniture 
broken ; and not a horse, a mule, an ass, a cow, or 
even a goat, to be seen.’’ 

The retreat conducted by Massena exhibited great 
military talents, and every movement was made with 
such skill and celerity, that his active and indefatig¬ 
able opponent could gain but few advantages over 
him. The rapid pursuit in a few days carried the 
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PoriugAi. allied armies farther than their supplies could roach 
them, and they were obliged to halt till provisions 
could overtake them. Massena availed himself 
of these circumstances to retire out of Portugal, 
after throwing supplies into the fortress of Almeida. 
The retreat of the French was conducted with so 
much ability, that its loss, both by the sword and in 
prisoners, did not exceed 5000 men ; that of the allies 
being under 650. Having thus freely bestowed the 
tribute of praise justly due to the French as soldiers, 
it is but proper to notice their conduct as men, and 
to state, on the authority of an eye-witness, that the 
unnecessary cruelties and wanton devastation which 
marked every step of their retreat, were such as to 
cast a shade over their character which no military 
glory can efface, and to stamp them rather as san¬ 
guinary and unprincipled banditti, than as the orga¬ 
nized warriors of a civilized state. 

The I'rcnch army was reinforced and refitted 
at fjalamanca, returned to Portugal in the begin¬ 
ning of May, and made several movements and at¬ 
tacks, some of a very important nature, to prevent 
the British from capturing Almeida ; but having been 
foiled ill every attempt, they retired and left that 
fortress to its tate; the garrison of which evacuated 
it, and forced their way in a most spirited manner 
through the British army that surrounded them. 
With this operation the scene of war closed in Por¬ 
tugal ; for though, during the sieges of Cuidad Rod¬ 
rigo and Biidajoz, and in the attempt made by Mar- 
raont, some parts of that kingdom were included in 
the theatre of hostilities, they never extended be¬ 
yond tlie frontiers. The other events of this import* 
ant war belong rather to the history of Spain %nd 
of France than to that of Portugal, though in all 
the operations the troops of that nation bore an ac¬ 
tive and conspicuous part. 

After the dissolution of the government of Buo¬ 
naparte, tlie troops of Portugal were marched to their 
own country; but before the proper measures for 
reducing their numbers were adopted, his return 
from BIba again set them in active movement, till 
the decisive battle of Waterloo once more permitted 
them to rest. The state of the country was, how¬ 
ever, by no means tranquil. The absence of their 
Court in Brazil, the little influence enjoyed by the 
Regency, the calls for pecuniary aid from the Pro¬ 
vinces, and especially the large army being still 
kept up, and its command continued in foreign hands, 
with the spirit of insubordination prevailing among the 
native officers, gave suffleient grounds to apprehend 
that convulsions must ensue. A conspiracy, of a 
very extensive nature, was timely discovered in the 
army, and its progress cltcckcd, but without the spirit 
which generated it being extirpated. This was strong¬ 
ly exhibited afterwards, when 10,000 men, who had 
been ordered to embark for Brazil, revolted, and 
showed such determination, that the Regency was 
compelled to yield to their wishes. Portugal felt that 
the order of nature was inverted, and the parent state 
become a dependent on her own colony. Conflict¬ 
ing claims between the Regency and the Command¬ 
er of the Forces induced Lord Beresford to repair 
to Rio de .Taneiro, to obtain fresh instructions, and 
probably additional authority from the King. In his 
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absence a revolution broke forth, which, giving to PoHugai. 
Portugal a new aspect, renders all accounts of its 
present condition doubtful, and leaves to conjecture 
what may be the result of the circumstances in which 
she is placed. 

The first symptoms of this revolution were cxlii- 
bited at Oporto, and the first movements were made 
on the 24-th August 1820, in the t8th regiment, un¬ 
der the command of Don Bernardo de ('astro e Se¬ 
pulveda, in which he was supported by the other 
troops in that garrison, and, as is supposed, by the 
civil authorities of the city. A provincial Junta of 
IS members was chosen by acclamation, who issued 
a proclamation to quiet the apprehensions of tlie 
British officers. Sepulveda was opposed by Count 
Amarante, the commander of the troops in the pro¬ 
vince Tras 08 Montes; but on marching towards him, 
in the end of August, that officer was forsaken by 
his troops, who joined tliQ insurgents, and rendered 
it necessary for him to take refuge in Spain. 

Sepulveda then advanced with his army towards 
J.isbun, and reached Coimbra, where the Junta of 
Oporto followed him and held their sittings. The 
Regency of the kingdom in Lisbon acted with inde¬ 
cision, or perhaps with treachery. On the 29 th Au¬ 
gust, they issued a proclamation denouncing the 
transactions that had taken place at Oporto, and call¬ 
ing on the inhabitants and military to oppose their 
progress; and,on the 1st September, issued another, 
by which they directed the assembling of the Cortes 
of the kingdom according to its ancient institution. 

Before the period had arrived for the convocation of 
the assembly, an event occurred which wholly frus¬ 
trated the plan projected by the .Fiinta of Regency. 

It had been usual to celebrate, on the 15th Septem¬ 
ber, the deliverance of Portugal from the French in¬ 
vaders. The Junta fearing to assemble, in the agi¬ 
tated state of the public mind, such a concourse of 
people as usually met on that day, resolved to omit 
the ceremony; but the troops, at the instigation of 
the native officers, paraded without orders, and, be¬ 
fore they separated, deposed the Government, and 
installed a temporary Council to rule. The Junta 
of Oporto, who were at Coimbra, soon received in¬ 
telligence of the occurrences in Lisbon, and reached 
the capital on the Ist Oi'tober. Before any agree¬ 
ment between the two Juntas had been made, the 
arrival of Lord Beresford, from Brazil, in an English 
ship of the line, caused great consternation. The 
soldiers were known to be attached to him, his powers 
were presumed to be extensive, and the acclamations 
which tlie native officers had drawn forth from the 
troops could not be depended on. The two .luntas, 
agreeing in nothing else, united, however, to prevent 
his landing; and after some ineffectual efforts to open 
an intercourse, he departed for England. When 
left to themselves, divisions of the most embittered 
kind arose among the insurgents. The partizaiis of 
the Junta of Oporto were the roost furious; and 
having placed at the head of the troops one of their 
own pariizans, the Junta of Lisbon was surround¬ 
ed on the 11th November, the meeting dissolved, 
and a proclamation issued declaring the adoption of 
the Spanish constitution. The ascendancy of this 
violent party was but abort. Texcira, who hod com- 
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rortii^Ai niandcd the troops, changed his views; and through 
I' , his means the more nioderalc party were put in pos- 

(.iinpovicr. of pov.cr. l\v them the Cortes was convok- 

ed, and the Spani-h constitution voted ns tar only as 
it sliiiuld suit the circumstances of Portugal. 'J’hc 
mode of flection of one deputy to 30,000 inhabitants, 
ns prescribed by tlie Spjnisli plan, was adopted ; anti 
when the assembly met, it was found that few men 
o( uealth or family were chosen. The assembly as¬ 
sumed all power, uniting the executive, judicial, and 
legi.s|.itivc authority, in their own hotly. 'I'he King 
was induced to return from Itrazil, but on his arrival 
found himself a incie cypher; every one in whom 
Jte had any confidence being carefully kept from his 
presence, and some of the ministers, who had nc- 
conipaiiietl him, being committeil to prison. 'I'hc 
Cories have .since occupied them.selvcs in framing a 
constitution and a coileof laws; but have made no such 
progress in either ns can enable any certain judgment 
to be formed of what may be the result of their deli¬ 
berations. In the meantime, the inhabitants of Ilriizil 
have f.stablished n government, in elfect independent 
of I’ortngal, with the Prince llcgeiit at its head. 
’I’hc troops that have been sent to that country have 
revolted to the Brazilians, nnd their oilicers being 
disiniased, have been sent back to Kurope. The 
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state of the fininccA has so much deteriorated, lliat Portugal 
there is not money .sufficient Co pay even the troops, . H 
who are six moii'hs in arrenr; and tlie civil officers 
and creditois of the state ore in a still more lament¬ 
able situation. 'J’liere is no power to put in execu¬ 
tion the decrees that issue from the Cories ; and that 
body lias not sufficient unity of mind to enact a series 
of l.iws consistent with themselves. 

Whether it w’os wise to attempt the establishment 
of a demoerncy, in n country where the priests of 
various kinds, ihc iniliiary, and the officers of the 
state, comprise one-fifth of the male population, it 
is not for ns to determine; but so wretched was the 
previous condition of the Portuguese government, 
that it is scarcely possible the revolution can leave 
the country in a worse state tlian that which preced¬ 
ed it. 

Sec Illrmrnins dc In CfOrrrqfin Nnfiitfd »/ Polilicn 
dr Kxpnnii y Portugal, por Don Isidoro dr Aiitilloii. 
Mrnwria sobre as causas du dijfernilr poptilacr' de 
Potfiiffnl, por Joze .loaqiiin Soares de Barros. 

1,ink’s Travels throuoh France, Sptiin, andPortnga'. 
iloncs’s 'Var in Spam and Portnnal. Ciimpnpirs dr 
VArmre de Purliioal, par M. (iuingret. Chef de Ba- 
tallion. J’Mai Sfaihlique sur Ic Itoxfaume de Porln- 
fial, par Adrien Balbi. (w. w.) 
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iiisinry oi J j,j, invention of gunpowder is popularly ascrib- 
«.un|) 0 K(t'r. Barthold Scliwartz, a (ieriniin monk nnd 

alchemist, and the dale of the discovery is further 
supposed to have been in l.'J'iO. The prior claims 
of our countryman, Roger Bacon, such as they 
arc, arc however umjuestioniibic ; as this substance 
is described in bis writings about the year I27ti; 
or eighty yeais before the time of the supposed dis¬ 
covery of Schwartz. But even B.icon ha» ns little 
title to this invention as his supposed rival; nor, in¬ 
deed, w hen we examine his own description of this 
then wonderful compound, do we perceive that he 
makes any claim to have been the discoverer. On the 
contrary, he quotes it us a well known substence, in 
common use all over tlic world for making squibs to 
amuse children. So pertinacious arc vulgar crrur.s. 
The passage in Bacon stands as follows: " I'-x hoc 
ludicro puerili, quod fit in mull is muiuli pariihus, 
scilicet, ut instrumento facto ad qiiantitatcm jiollicis 
iiumani, ex violentia snlis qui snlputriE vocatui, tarn 
horribilcs sonus nascitur.” This is the description 
of a parchment cracker. “ In riiptura tarn modiei 
pergameni, quod lortis tonitrum cxcederc rugitum 
ct corruscationeni maximain sui Juminis jubor exce- 
dit." Thus the claim is shitted without difiiculty 
from Bacon, and, as Dutens thinks lie can show, is 
removed to Magnus (iriecus, whose MS. he quotes, 
and from wliicli Tie presumes that Bacon derived the 
invention; although, by his own showing, Bacon 
need not have consulted an obscure writing for an 
invention of general notoriity. 'I'he title of the MS. 
ill question is as follows: Incip'il Liber Ignium a 


Marco Grirco perscriptus, nijus virtns ct effiraciu 
cst comhiirendum hostes, tarn in iriari qiiam in 
terra;” so that even the military uses of gunpowder 
were then known. In the .same MS. are rontninrd 
directions for making a rocket, which we dare not 
quote on account of its length, but it is such as to 
prove that the nature of this firework was thorough¬ 
ly understood. It is even remarkable that he re- 
coniiTicncIs particularly the charcoal of willow wood, 
which wc iiKidcrns have found by experience to be 
among the best for all the purposes afgiinpowdi’r. 

Tims f.ir, ultbnngh we bare not fixed tlie dale of the 
invention, we have curried it, not only beyoml Bacon, 
but even beyond tliis supposed predeces.soi'; a.s heliim- 
seif does not pretend to be the inventor, but the com¬ 
piler, of a/.tier/n/i/imi ; a treatise on pyrotechny. 
If, in attempting to a.sccnd still higher, the evidence 
becomes moie rare and more obscure, there are still 
insuperable facts to prove that its antiquity is far 
greater ; however impo.>.sible it may he to approxi¬ 
mate to the date of the invention, far less to assign 
that which seems buried among the uhscuritics of 
Oriental learning. The question of gunpowder, a« 
applied to Artillery, is a separate one; but there is 
abundant reason to believe that this compound was not 
only used in some form or other as an explosive and 
combustible substance, but was even applied to military 
purposes; it may be in the shape of rockets or other 
fireworks, which, for objects of amusement at least, have 
been familiar to the Cliincsc lieyorid all record. 

The earliest date to which we can refer the know¬ 
ledge of gunpowder, in defect of a sufficiently re- 
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(.utipcwiicr. mote acquaintance with Oriental History, is 355 
A. C.; altliougli, from the very nature of this evi¬ 
dence, it follows that it was then not only known to 
the eastern nations, but that it must have long been 
so ; since, even at tiiat early period, it was applied 
to warlike purposes. In the code of Hindoo laws, 
indeed, where it is mentioned, it is referred to a pe¬ 
riod which Oriental antiquaries have considered as 
coincident with the time of Moses, llut the evi¬ 
dence to which we more particularly allude, is found 
in a passage of the Life of Apollonius Tyanteus by 
I’hilostratus,; the purport oi'which is, that Alexander 
was unwilling to attack the Oxydracm, who lived be¬ 
tween the Hypliasis and the Ganges, because they 
were under the care of the gods, and overthrew their 
enemies with thunder and lightning, which they shot 
from their walks. The same talc is told of the ro- 
pulses experienced in this country by Hercules and 
Dacchus. 

Tlic next of these early dates, in which also our 
evidence is imperfect, is 21 2 A. C., but the establish¬ 
ment of the truth of the last would render this oiio 
more credible. In the defence of Syracuse by 
Archimedes, Vitruvius relates that one ot his engines 
threw l.irge stones with a great noise f a description 
which does not apply to any of the mechanical artil¬ 
lery of tile ancients. On a notice so superheial, we 
must not, however, lay too much stress; and hero 
ends all the information which wc have yet procured 
re.'pecling the earliest knowledge of gunpowder. It 
-eeins, however, to be so decidedly capable of being 
tr.iced fro.n the East, through the intervention of the 
Vrab'i, that there can he iitile doubt of its beiniran 
Oriental invention, and of its having been tlAce 
imported into Europe; and, indeed, the military use 
of rockets in the' armies uf India ascends to a period 
beyond re'cord. 

Of the earliest period nl wliicli it was known in 
(.diina, wc hare, in defeet uf their own evidence, on¬ 
ly the testimony of Utiano, an Italian author, who 
.lilirins that not only gun|)uwde'r, hut ordnance, was 
111 use ill that nation in tlie year 85 A. 1).; and that 
cannon were, in Ins d.ny, rem.rinitig froui the most 
aiieient time.s, in some of the niaritinic provinees, 
made both of iron and bras'*. Ileocc some writers 
presume, that the Chinese eonmuiiiicated the iiiven- 
lion to the Indians ; while it has also been .said, but 
on no siilliiient authority, tiiat they themselves re- 
ce'ived it from Turtary ;—a nation respecting Hhich 
vve know little or nothing, and in uhicli we should 
not be inclined to look for an early acquaintance 
with the art.s. This, however, refers to a date 
so lute as 917; so that, if there is any dependenee to 
be placed on the Indian and Chinese hypothesi.<i, the 
‘J'artars must themselves have borroned the inven¬ 
tion from those to uliom they arc said to have lent 
it. 

There i.s alder this a long blank ; and the lirst au- 
tlior on the subject that no have discovered is in 
twenty years before the date of Bacon's nar¬ 
rative. This is an Arabic writer, in the Kscuriul 
collection, who is translated by Casin'. His de¬ 
scription is such, that it may ap|ily both to rockets 
and to shcli.s. In the fernier cai'C, it only proves the 
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knowledge of the detonating compound; the latter, Gunpowder, 
were it proved, would show that they were also ac- ^ “ 
quainted with t^. use of ordnance: although it is 
not impossible but that such projectiles might have 
been thrown by ineclianical artillery. 

As the invention of gunpowder has been popul.ir- 
ly attributed to Bacon and to iichwarlx, so the u«o 
uf ordnance has been referred to the time of the 
field of Cressy, or I31(). To pass over the Chinese 
hypothesis on this part of the subject, nc siiall find 
that cannon was known at least us early as 1312. 

This we derive from the source quoted by Ca- 
siii; from Arabian writeis who describe the use of 
ordnance in 1312 and in 1323 ; while, if Harbour is 
to be trusted, I'Mwurd III. was also provided with 
some pieces of artillery in 1327: and Fere Daniel 
asserts that cannon was known to the French in 
133s. We need not carry this discus.'<ion lower; 
tliougli, in favour of the Oriental origin of this in¬ 
vention, wc would still remark, that artillery was 
much in use in the Mediterranean when it was still 
little used elsewhere; ns by the Venetians against 
Genoa, in 1.3S0, and by .\lphonso XI. in his wars 
ag.iinst the Moors. 

Composition of Gunponoder. 

The present composition of the Chinese corre¬ 
sponds so nearly with our own, that the ditfcrencc is 
nearly inseiisibie; but whether it bad arrived at that 
degree of perfection in their muiont periods, we 
have no means uf knowing. Neither can we judge 
of Its nature and power as known to the .\rabs- 
Hut, in our own country, it was very lute in arriving 
at its present statu of perfection ; nor do the various 
proportions given by one of our earliest writers on 
the subject, argue nmeh in fivuiir of their chemical 
knowledge, or turn for e.\.pi.riinerits. Fcicr Whitc- 
liorne, who wrote in 1573, gives numerous propjoi- 
tiuns, without seeming well aware of tiu ir ri’S|)ec(ivo 
values ; and, res|iectiiig soma of them, it is easy to 
see that tixy were scaiceiy fit for mjuiIis, much less 
for the purpose of projecting shot. .Such is nitre, 
sulphur, charcoil, eipial parts; while, in the very op- 
po.sitc extreme, wo have nitre 12 paits, sulphur and 
charcoal, of each ‘1 parts; uml, still worse, nitre 27 
to .3 of the oilirr two ingredients; or nitie, 'IS parts, 
with 7 of sulphur and 3 of ehurcoal. Here, such 
as there compositions are, want of expciienrc cun 
scarcely be pliudei*, as they arc not better tlian 
those given by N)e, ii^ 1.380. In Eraiiee also, .the 
composition, at no very remote peiiod, was nitre .'0, 
sulpliur lO', charcoal .‘D; from which it varied to, 
nitre (i7> sulphur 13, charcoal 20, and to nitre S'l, 
suiplini 8, charcoal 8: these diifercnces being sup¬ 
posed necessary fo/ the larger cannon, and the 
smaller progressively; the lust being their muskei 
powder. 

Hut as wc cannot afibrd space to describe the gra¬ 
dual progress of improvement in the composition ol 
gunpowder, wc shall now state the proportions at 
present in use in different nations. They do not ma¬ 
terially differ from each other, although it i.** unques¬ 
tionable that they arc not all of equal power. 
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JlumxfViilcr. 


i 

i 

y. 

Sulphur. 

Charcoal. 


75}, 

7(i 

10 

Ml 

Italv . 

I2i 

12i 



Sweden,. 

75 


16 

Ilussia. 

70 

I'i 

18i 

Foland, . 

SO 

8 

12 


7<) 

10 

14 

France, three proportions, ac¬ 
cording to Guyton Morveau, 

and the Committee of I'ublic 1 A 

7<) 

!) 

1.7 

Safety,. ^ B 

77 

7 

IT 

(t- 

80 


15 

Uo. according to Cliaptal,. 

77 

0 

14 

Do. atprcscntinu.se: f Ordnance, 

75 

12i 

12i 

three kinds. ^ Small Arrii.s. 

78 

10 

lii 

(Mining, 

f>5 

20 

15 

Do. recommended by Froust, . 

78 

f) 

16 

Piedmont, according to Antoni, ... 

7»? 

1‘1'i 

n.y 

lloiliind,. 

70 

14 

14 

Fnginnd, Government. 

7-1 

10 

1.7 


Tile proportions in tlic cwnmeraal {'unpnwdcr 
ol' Kngland vury iiidotiiiitely, according to tlio views 
of the nninutitcturer respecting the markets, tlie 
price, and other matters. Cheapness being the lead¬ 
ing nbject wlicrr it is only made ibr sale, and the 
nitre being tlic only expensive article, the proportion 
of this is (Jiiiiinished, and those of the other two in¬ 
gredients increased. The worst is made for the 
(f uinea trade, and, if we are not misinformed, that 
for the Canada trade is nearly as bad, while the next 
upwards in the scale is that sold to Turkey. We 
have never met any specimen in which there was less 
than (i'2 of nitre; but have reason to believe that sonic 
of the inferior kinds do not contain more than .'iO. 
i'br the use of miners it also is made with a low pro¬ 
portion of nitre; producing advantages in mining 
not intended by the makers, whose only object was 
to manufacture a cheap article. But the proportions 
of all the commercial powders arc very inconstant, 
even when furnished !>ona Jidc to government, as it 
is impossible to prevent the workmen from purloin¬ 
ing the nitre, and replacing it with the cheapest in¬ 
gredients. 

It is not for want of experiments if greater unifor¬ 
mity has not been attained in these compositions, 
and if all adhere to their owp. Baptista I’orta was 
one of the first who made accurate investigations on 
this subject; and, as long ago as 1515, he fixed on 
the proportions now used in France. Bcaumf’, 
some time ago, fixed on 80 of nitre, 5 of sulphur, and 
15 of charcoal; and the opinion^ of Morveau, Chap- 
tal, and Froust, arc displayed in the preceding table. 
It is easy to account for these differences of opinion, 
when we recollect the numerous accessary circum¬ 
stances whicli modil'y or vitiate the results obtained 
from practice. With the very name power it is 
scarcely possible to procure uniform ones, as is well 
known to Artillerists: and hcncc, from practice alone, 
unless with an enormous number of trials, no certain 
conclusions can be drawn. It will, indeed, appear, 
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that under various proportions, the effects may real- Gimpowdcr 
ly be the same; because, as the force of powder de-^M^.^.- 
pends partly on the quantity of gas generated, and 
partly on the heat to which it is raised, any deficien¬ 
cy on the one hand may be compensated by an in¬ 
crease on the other. Ttius, as the greater quantity 
of gas is produced by the largest proportion of char¬ 
coal, the greater heat is caused by augmenting that 
of the sulphur. In all the trials that have been 
made in this country, no reason has been found for 
varying from the proportion 75 nitre, 10 sulphur, and 
15 charcoal; and the same is used for arms of all 
calibres—the only difference for the respective arms 
being made in the sixes of the grains. 

It is proper, on this subject, to state, that while 
the explosive power depends fundamentally on the 
quantity of gas that is permanently generated, that 
gas is almost entirely produced by llie combustion of 
tlic cliarcoal; the nitre being the cause of that com¬ 
bustion, and furni.sliiiig one pait of the generated gas 
from its decomposed acid, as it does the other by 
converting the charcoal into carbonic acid. Were 
nothing else required, therefore, to produce the ef¬ 
fect, the best pow der would consist of nitre and char¬ 
coal alone; as the sulphur consunics a considerable 
part of the oxygen of the nitric acid, without adding 
any thing to the permanently clastic gas. But as 
there are two other important elements in this pro¬ 
blem, namely, the rapidity of the iiiHunimatiun and 
the heat, the sulphur becomes an indispensable ingre¬ 
dient ; while, by expanding the gas at the moment of 
explosion, it more than compensates for the diminu¬ 
tion of perinaiieiit bulk wiiich it causes. Ferliaps. 
on ^is compound view of the subject, M. Beaume's 
Composition is really the best, abstractedly consider¬ 
ed ; as the nitre is sufficient to burn the wliole of the 
sulphur and the charcoal also, and as both the degree 
of heat and the quantity of gas seem to be best ba¬ 
lanced fur the intended effect. But a composition of 
this accurate nature requires equal accuracy of mix¬ 
ture and manufacture; and os that is scurcelv attiiin- 
ablu on the great scale, it is found better so to in¬ 
crease the sulphur and charcoal as to insure the total 
decomposition of the nitre, this being fui tlicr an ob¬ 
ject of economy. 

iipurtsmcn, us well as Artillerists, ought to know 
that the fouling of their barrels after firing is in a di¬ 
rect ratio of the weakness and badness of their pow¬ 
der; and this effect is most completely obviated by 
using M. Beaume’s, or any similar mixture- Not only 
dues the feebleness of such powder prevent the bar¬ 
rel from being swept clean at the explosion, but as 
the fouiiicss consists chiefly in a mixture of the car- 
bonat and sulphat of potash witli charcoal, that be¬ 
comes necessarily greatest wherever the nitre is re¬ 
duced in quantity for the purpose of introducing the 
cheaper ingredients. The analysis of powder, at 
least as far as that ingredient is concerned, is so ea¬ 
sily made, that every one who feels an interest in his 
success as a sportsman, should examine what he 
uses; as Uie very worst mixture can be rendered 
beautiful to the eye by a minute grain and a high 
polish. 

The British Government use but one propor¬ 
tion for all services. As far as artillery and mus- 
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Ounpowder. ketry are concerned, we do not consider this as 
^ 'of much moment; or that any material object 
would be obtained by using diffierent ones, pro¬ 
portioned to the respective calibres. But we con¬ 
sider that they commit a great error in adopting the 
same for the mining service; and that some of the 
failures caused in our wars, in attempting to blow up 
works or demolish bridges, have been [woduced by 
the very excellence of the powder,—by its too great 
strength, in short. To take the case of common 
blast-mining as a simple one, and to put the extreme 
case of all; if it be attempted to spring a rock by the 
powder of chloradc of potash, cither the |)lug will be 
blown out, or a very narrow space round tlie mine 
will be broken. With the best musket or cannon 
powder the same cflects, but in a less degree, follow. 
Here the miners' powder, which seldom contains as 
much as 60 per cent, of saltpetre, is effectual; and, 
what is more, it is rendered stdl more active by being 
damp from careless keeping, or from remaining some 
time in the mine before it is fired. Mathematicians 
will imniediiitely see the solution of this apparent in¬ 
congruity, by recollecting that the element of time is 
an ingredient in tho problem. With too great a ve¬ 
locity the parts of the general mass nearest to the 
acting force are disintegrated ; so that not only is the 
force expended in this act, but the gas thus escapes 
from the opening. With a power acting more slow¬ 
ly, the whole muss, or a much larger one at least 
than in the first case, is moved ; and thus the rock is 
widely shaken, although nut blown into the air. It 
will be found practically, that the further the frag¬ 
ments arc dispersed, the less is the effect; and thus 
the mine which is most dangerous to the workman, is 
also, the least efficacious. 

It is from this variation respecting the power of 
gunpowder, hitherto unattended to, from confound¬ 
ing impulse and pressure, to which at least it bears a 
certain relation, that so many dilfcrent opinions have 
been entertained respecting the force of powder in 
particular cases. Hence also have arisen various 
projects for incieasing its efficacy; among which 
quick-lirac has been repeatedly recommended. In 
mining it dues actually increase the effect, though not 
the force. It diminishes the force, on the contrary; 
and it is from that very cause'that it is more effectual 
ill mining or shaking a rock. The same object can 
be obtained by a mixture of sawdust; but it must 
also be remembered, that this will not happen unless 
good powder be used. Ordinary miners’ powder 
will not often bear this kind of dilution. It is easy 
now to apply this principle to military mining, where 
the object is to produce as extensive a shock as pos¬ 
sible. Mathematicians have calculated the globes of 
compression for certain charges; but it will be found 
that these will vary so much, according to the 
strength of the material, that the conclusions cannot 
be depended on. This is a very important problem, 
liowever; because the destruction of a work ilepends 
on the area of the base of the paraboloid, or what¬ 
ever else the figure is, which the explosion produces. 
We dare not, however, enter further on this subject, 
as it would lead us beyond our limits. 

On the Choice and Examination of the Materieds- 
Nitre, as it is imported from India, whence all 


that is used in this country is procured, is mixed Gunpowiler. 
with much dirt and with some salts, consisting chief- 
ly of the nitrats and muriats of lime, and of muriat of 
potash. As the deliquescent salts, in particular, arc 
extremely injurious, from their property of attracting 
moisture, it is most important that tho nitre to be 
used in gunpowder should be thoroughly refined. For 
this purpose rain water ought to be used if possible, 
and if not, such river or other waters as are found, 
on trial by the appropriate tests, to contain the least 
quantity of saline matters, Tlic nitre is first boiled, 
and the grosser impurities separated by filtering 
through hempen bags, after which it is crystallized. 

After draining, one washing is sufficient to render 
the first crystallization sufficiently pure; but the sub¬ 
sequent ones require repeated solution and crystal¬ 
lization before all the foreign salts can be separated. 

We need not, however, dwell on this subject, and 
shall only add, that no nitre ought to be used unless 
it will stand the tests of nitrat of silver and of carbo- 
iiat of potash, without exhibiting a precipitate. 

It is held necessary that the nitre should be tho¬ 
roughly dried; and, accordingly, much unnecessary 
labour is bestowed on this object, since it must be 
moistjned in the mill when the composition is sub¬ 
mitted to the rollers. The only real use in drying it 
is to enable thcwoikmun more easily to allot the true 
weight, which might equally well be done by an average 
and an experiment. We should scarcely have no¬ 
ticed this, bur that the French maniifarturcrs boast 
much of the superiority which they derive from re¬ 
ducing the nitre to minute crystals, by agitating the 
solution- In tlic royal mills it is further the practice 
to fuse the nitre into large cakes. By this method 
it is speedily dried, easily stored away, and protect¬ 
ed from depredation. These advantages arc held to 
be suilic'ient to coinpensatc the expencc; but it 
ought to be remc.nhered that there is a degree of 
linzanl in the ptoce.ss; us', if the salt should be over¬ 
heated, it might be so far decomposed us to have a 
portion of potash united will, it. 

Sulphur, as it is received from Sicily, the great 
emporium of this commodity, is niixcd with a con¬ 
siderable proportion of lime, while a portion of it is 
also combined with that substance, forming calcare¬ 
ous hepar, or sulpliurrt of lime. From this and the 
grosser accidental matters it is purified by melting; 
the sulphurct and the earth subsiding to the bottom 
of the mould, so as to admit of being mechanically 
separated. This residue, yielding no more pure sul¬ 
phur by that process, is afterwards submitted to dis¬ 
tillation. When the sublimed material is to be used, 
it requires previous washing, till it is entirely freed 
from the sulphuric acid adhering to it, and it may be 
tested for this purpose by means of the muriat of ba¬ 
rytes. The fused sulphur, if doubted of, may be 
submitted to combustion, and the residue noted; 
but a little deficiency in the purity of this ingredient 
is of no moment. 

With respect to the charcoal, there is considerably 
more nicety required than is generally imagined. 

The soft woods have been preferred from time im¬ 
memorial ; since even in the receipt of Magnus Grie- 
cus, formerly quoted, the willow is mentioned. The 
poplar and many others have been met) abroad, but 
iu this country those commonly adopted are the 
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c.unpuwJcr. n jiito willow and the aider. Even among these soil 
woods there is a considcr.ihin dill’ereiice, as our own 
I'xpuriinunts liave >liowii; and in them, it was proved 
tliat the greatest explosive i»(>wer, culcrii pari/jits, was 
produced by tiiu w<n)<l of the Il/iaiiniai finnatiln, com* 
nioiily called black dogwood, as we shall sliow more 
particularly hercalter. 'I'lie hard woods are invari¬ 
ably rejected, and with justice; though the reasons 
tor this practice, whieli are derived from the presence 
of salts in these, are not the causes of their inferiuri. 
ty, certainly nut the only ones. It is nevertheless 
true, tliat no wood which cont.iins carbuiial ofjtotiish, 
nr other deliipiescent salts, is lit for the purpose, anil 
for the most obvious reasons; and this is the ease in 
the oak, elm, (ir, and other trees. Dut there is an¬ 
other reason for the hadiiess of these kinds of ehur- 
eoal. tiic cause of which is not so obvious, alihougii 
it is evidently connected with their hardness. To us 
it appears to depend on the small proportion of hy¬ 
drogen combined with the carbon in these charcoals, 
comjiared to that which exists in the produce of the 
softer woods. Even thise cun be reduced to the 
same state by overheating. Thus the hydrogen is 
dissipated, and the charcoal becomes so hard as to 
scratch steel, in which case, however obtained,! it is 
always unfit for powder. 

As this subject is yet obscure, from our iinpt'ifeet 
ac((uaiiitancc with the true nature of charcoal, and 
with the modifications of which it is susceptible, it 
becomes necessary to have recourse to experimoni, 
fur the purpose of detennining, at any rate, the proxi¬ 
mate cause of this diHereiiee in the explosive power* 
of the seve.'al kinds. Various trials have according¬ 
ly been made, as tvell by ourselves as by the I'reneh 
chemists ; and, fur brevity’s sake, wc add the most 
important result.s in the subjoined table. We arc 
not informed of the process which was adopted by 
the French for measuiing the gas; but in our own, 
we had recourse to the pneumatic apparatu:-, using it 
in the manner which is described in another part of 
this article fur collecting the tot.il produce of the 
combustion of gunpowder. The mixture, in the 
French experiments, consisted uniformly of fit) |)arts 
uf nitre, and 1 ll of the eliarcoal submitted to trial. In 
our own they were vaiied, and the results taken from 
those in which tiic combustion of the charcoal was 
completed, and the ijiiantity of gas grc.'itest. As no 
more nitrous acid could be decomposed than lliere 
was coal present to burn the oxygen, it is plain that 
in these the results are correct. 

Pn'|). I'srl^ Siilnl 
Gas. Itvsiilu 

French Hemp stalks - - (>2 1‘2 

Asphodel - - G2 20 

Vine - - Cl 20 

Pcartalks - f)2 21 

Fir - - 0'() 30 

Spindle tree {Euontfmus Euro- 
peus) - - Cf) 28 

Chesnut - - G() 3(i 

Hazel - - GG 33 

Lampblack - - 3t 4^ 

Coak - - .at ■tS 

Filbert • - - 72 30 


These results arc such as to prove that there are GuntKiwUvr. 
important dilferences in the produce of gas; but, 
with regard to practice, they are of very little v.^lue, 
as few of the substances submitted to trial could be 
used. To admit of eompariaon between our own ex¬ 
periments and tliexe, we shall reduce our proportions 
to the same standard, by taking our scale from the 
filbert at 72. We neglett the residue, knowing that 
it proves iiutliiiig, as the results are uiietrtam, in 
cnii.«ci|uence uf the Irregular absorption of water, 
and partly fioiii the impossibility of collecting the 
solid and (he gaseous matters both from one charge- 



G.is. 

Filbi rt - - 

72 

Oak 

Gl,G3 

.Mahogany 

58 

Elm 

62 

Willow, .W/.r a///« 

7G, 78 

Alder 

71, 7G 

Black dogwood, Itlwinnusftminn/a 

SO, 82. 81 

Oak bark 

.'58 

Animal ihareuai 

5(1, IG, 12, 10 

Coak 

52, 48 

Lamp black 

54, 52 

Oak eliarcoal overheated 

.'ll., 5G 

Willow do. 

.iO, (if, 66 


Thu various results, and some others which we 
have llioiighl it unnecessary to record, may, in a 
certain degree, dt[>end on iiKieeuiacifS in the e.\pe- 
riiiient; but in the greater number they arise from 
real diilerences in the charcoals from the same suli- 
stance, produced, as we before insinuated, by ovii- 
lieuting. 'fliis is app.irent in the tivo cases above 
cited uf oak anil willow ; but in some trials, the dif¬ 
ferences were even greater. Coak and animul ciiar- 
coul are particiilaily liable to vurj'. 

It is evident from the preceding table that tlic best 
cliarciial for gunpowder must stand in the following 
order; Hl.ick dogu uod, w illoiv, alder, lilbei C. IVoin tlio 
Fieiieli tables, in whieb we do nut, lumever, place 
inucli contidenee, we may add, eonscciilivi 1)’, ba/e), 
and the spitidle tree; but our own trials luisc these 
to 70 at leasr, in the scale. Such, at present, are 
the results uf these trials us to the best ehurcoal ; 
but wc are by no means satisfied that we have yet 
found out llie best wood for this purpose. 'I'lie ex¬ 
periments arc laborious; yet we think the subject di¬ 
sc rving of more attention than has yet been bestow¬ 
ed on it. With resneet to coak utid animal coal, 
they stand vuy low in the scale, as tlic over- 
hardened woud-couis do; and, in all cases, there is a 
direct relation between the produce of gas and the 
facility uf eombustiuii under ordinary circumstan¬ 
ces. 

To satisfy oui selves by trials of a more direct na¬ 
ture, and more upplic.ible to practice, we chose .i 
mc'hud derived from the flight of rockets, us less 
liable to di'turbancc from collatirul causes than any 
practice with pieces of ordnance. The rockets wcie 
of eottipound dimensions, and were all made willi tlic 
same proportions and driven by the same baud, so 
as to cnsuie ail possible uniformity, the only variation 
being in the nature of the charcoal. The vertical 
8 
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inpnwJw. elevations were taken by two quadrants at the same 
' time, and all the flights that deviated from the per- 
pendicidar rejected. The mean vertical ascent of a 
great number of those, made with willow, alder, and 
dogwood, was 480 yards; but between these three 
coals, the differences were so great as to give various 
results, which may be represented by the following 
numbers: 

Dogwood, .'ll.5. 53X .ViS 

Willow, 470, 480, 490 

Alder, 45.1, 4()0, 470 

Greater accuracy is not attainable in this way, as 
inav easily be conceived by those who know hy how 
many collateral circumstances a rocket is influenced ; 
hut these trials arc quite sufficient to justify the ge¬ 
neral inference made from the cxperiiiKtits in the 
pneumatic apparatus. 

It has been held that the charcoal for gunpowder 
ought to be made in cylinders or retorts by distilla¬ 
tion ; and this expensive process is consetpiently 
universally adopted. It is doubtful if this is not a 
mistake of the causa pro non causa. Fit charcoal being 
made in coppice woods, is always the produce of 
oak, and it is probable that ihis wood, if charred in 
close vessels, would he even worse thai. it is now. 
'I'hcre is more danger of overheating in the retort 
tiian in the pit, wbile the wood is not better burned ; 
and hence, by a careless management of the process, 
even the charcoal of willow or alder may be render¬ 
ed as bad ns that of oak. Considering these various 
circumstances, charcoal requires to be submitted to 
three tests. It ought to net, as little as passible, 
mcclianically, even on copp'-r; it ought to exhibit no 
sails on being treated with boiling distilled water 
and tr-cted; .and it ought to be thoroughly burnt. 
The best test of this latter circumstance ts its giving 
out no smoke when Iieated. 

A new and economical mothod of distilling char- 
co:d has recently been invented by .Sir William 
Congreve. .Subsequently, but witliout any know¬ 
ledge of what had been done, as we understand, the 
same process was suggested in Anicricn hy Dr 
Bollman, to whom wo are indebted for the present 
cheap method of purifying pyrolignous acid, and ren¬ 
dering it a substitute for common vinegar. In this 
beautiful process the retorts or cylinders are ranged 
in a row, a gas pipe from each being conducted to 
the bottom of the next in succession. I3y means of 
a fire under the first alone, the distillation of the 
whole may be conducted together; the gas which 
issues from that one being sufficient to char the 
next, and so on in succession to the end of the chain. 
The acid is collected in this case, us in others, by 
means of a separate pipe arising from a lower point 
in the retort. 

Before wo dismiss this very important and some¬ 
what neglected department of the gunpowder manu¬ 
factory, we must point out a circumstance with re- 
iff ect to charcoal, that requires an attention which it 
has never yet experienced. This is the property 
which it possesses of absorbing and retaining water, 
and which we have ascertained to be different in the 
different kibds of wood; although we have had no 
opportunity of investigating fully that which is here 
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recommended to the attention of powder manu/ac- Gmi]M>«iler. 
torers. 

It is from this hygrometric power tiiat gunpowder 
attracts moisture, even when the nitre has been per¬ 
fectly purified ; a circumstance which materially in¬ 
terferes with its rapidity of inflammation, and, con¬ 
sequently, with its strength. But as the various 
hygrometric powers of different charcoals have 
never yet been properly examined, wc can communi- 
cate no information on this subject which is worth 
recording. 

On the Manufacture of Gunpoxeder. 

Grinding. 

The first part of the process consists in pulverizing 
all the ingredients separately, after which, they are 
weighed and mixed in a general and rude manner be¬ 
fore being submitted to the mill. In France, and in 
some other countries, a pestle engine is used, or a 
stamping-mill; but it is subject to more hazard and 
inconveniences than the grindtngmill which is adopted 
ill this country. This is formed on the model of the 
common bark mill,and with two rnllcrs at different dis¬ 
tances from the axis, so as to cover the whole bed. The 
weight of each roller is commonly about three tons, 
and they arc generally made of limestone, although 
iron cylinders have been adopted in some work«. 

The bed, which is surrounded by a wooden margin, 
is of the same materials, and the whole house is built 
of slight framed wood, tu diminish the evils that 
might arise from a casual explosion. A wooden 
rake follows the rollers for the purpose of bringing 
the mixture under the cylinder; and the motion is 
communicated, either by Water or by the power of 
horses. 

lUie mixture Ixiiig distributed on the stone, to 
the amount of 40 or .50 lbs. is moistened with dis¬ 
tilled nr rain water, but so as not to be wetted. It 
is barely sufficient to prevent the dwst from fly*ng. 

AccoVding to the velocity, the grinding is perfected 
in a space of time varying from three to seven hours, 
and it depends on the ifispector to determine by 
trial for each velocity when the mixture is perfect. 

After that, time is n sufficient measure. The re¬ 
moval of the mill cake, as it is called, requires cau¬ 
tion, hs it is cuniiufliily at this time that the explo¬ 
sions take place. These, indeed, will Generally be 
produced if the bed and cylinder should come into 
contact while they are moved round slowly, to en¬ 
able the materials to be taken out; the friction, .un¬ 
der so great a weight, even oT the purest limestones, 
or of iron, being sufficient lo infiame gunpowder. 

To prevent this risk, a thick piece of hide is carried 
before the cylinder ns the powder is removed, and 
by this plan the contact is prevented. 

Pressing, Granulating, and Drping. 

The mill cake thus completed is gunpowder, and 
may be granulated. But it is }et not so firm as it 
can be rendered hy furtlicr pressure; and that 
property is very essential to its durability in travel¬ 
ling. For tliis reason, it is further condensed by 
pressure, cither in the common screw-press used by 
packers, or by means of Bramali’s hydraulic engine. 

Thus it becomes indurated to a hardness equal to 
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c.unpovdtr. tliBt of many stonc«, and its specific gravity is also 
increased. In the press, also, it is divided into 
cakes of an incli or more in thickness, that it may 
be the more easily broken into pieces for tiie Granu¬ 
lating Engine. 

This machine consists of a number of sieves made 
of strong vellum, perforated by punched holes, and 
supplied with top and bottom covers, like those used 
by druggists. A platform, to which a horizontal 
circular motion is communicated by machinery, re¬ 
ceives a number of these which arc fixed in it. The 
lumps of the press-cake arc introduced into each of 
tlicse, together with a block of lignum vitm or other hard 
wood, shaped somewhat like a i)utch cheese. During 
the rotatory motion, the lumps become thus broken 
into smaller fragments, which fall through tlie holes, 
together with the dust, into the receptacle below. 

It remains to separate the grains according to 
the sizes that are required; and for military pur¬ 
poses, these are three; one for largo ordnance, an¬ 
other fur musketry, and a third for pistols. The 
powder generally used by sportsmen is of a still 
liner grain than the last. The separation is perform¬ 
ed by means of wire gauze, or strung silk gauze, 
of different apertures ; the sieves being commonly 
cylindrical and turned by the machinery. At the 
same time the dust is separated, and afterwards re¬ 
turned to the press. 

The last operation is knownbytlic namcof Glazing, 
a term literally true in the case of sportsmen’s 
shooting powder. Hut the real ohjeet of this opera¬ 
tion is to take off all those acute angles from tli-' 
grains, w’hicli would otherwise be ground off in tra¬ 
velling, and thus produce great inconveniences, by' 
introducing dust into the casks. Thi.s process is 
performed, by causing the separate classes of grains 
to revolve in cylinders so constructed as only to let 
the dust through ; and the mutual friction of the 
grains produces the desired clicct. When it is re¬ 
quired to give the powder a brilliant surface,.as is 
the case with hne sport.smcn’s powder, the cylinder is 
lined with a woollen cloth ; and sometimes, if u high 
polished gloss is desired, some black lead i.s iniroduei d 
into it. Hut these are matters of mere ornament. 

Although the powder tlius completed appear- dry 
to the feel as well as to the sight, it contains a con¬ 
siderable quantity of water. This must be .sc|Mr.ited 
by drying. In hot climates, exposure to the miii is 
sufficient, but in most cases, artiticial heat is r< quii- 
ed. In France, a complex process was adopted by 
passing heated and dry air through a closed ciuim- 
ber, with the intention of diminishing the risk of ex¬ 
plosion ; but, with any moderate degree of care, it 
may be done in any manner. In some of the older 
works, the stove in use was a closed room with air 
holes above, heated by means of an iron cupola or 
large pot, to which a fire was applied outside of the 
budding; the temperature being regulated by a 
thermometer fixed in the door and indicating the 
heat externally. In this room, the powder was ex¬ 
posed in flat trays round the circumference. Late- 
», the method by steam pipes has become generally 
adopted, and in this way, every possible security, 
real ai well u imaginary, it obtained. 
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Analysis qf Gunpautder. Gunpowder. 

It is often useful, and frequently indispensable, to 
analyse gunpowder. This process will, indeed, ge¬ 
nerally supersede the necessity of proving by the 
usual methods; as it is always certain that a speci¬ 
men of gunpowder, well made, will produce the best 
proof. It is particularly convenient in the case of 
gunpowder purchased from merchants, or by con¬ 
tract ; as, from the several causes which may easily 
be conjectured, such an article may be deficient in 
the quantity or in the quality of the saltpetre, or in 
both. It is useful, moreover, in the case of damaged 
powder, returned from military and naval service; as 
wc can determine by these means, whether it has 
been wetted by rain or by sea water, or whether 
any portion of the nitre has been washed out. Pow¬ 
der thus damaged by fresh water only, and othcr- 
uisc uninjured, may be committed to the mill and 
restored at a very trifling cxpence. If tlie saltpetre 
is diminished, it can thus also be restored ; but, on 
the contrary, if the damage has been produced by 
sea water, it becomes necessary to destroy the pow¬ 
der for the purpose of extracting the nitre- 

Hy washing the powder previously weighed in a 
fibre, with hot distilled water, the nitre is dissolved, 
and adinit.*: of being crystallized and weighed. The 
tests formerly mentioned, namely, nitrat of mercury 
and carbonat of potash, may then be used to deter¬ 
mine its purity. 'I'hus it may be ascertained whether, 
in a new sample, the nitre is in sufficient proportion, 
and whether it has been well purified, and in a damaged 
one, nhethcr the injury has arisen from fresh or 
from salt water. It only remains to examine the 
proportions of the cimreoal and sulphur; a task, 
however, which is less easy, but which is, at the same 
time, Ic.-is necessary, as the manufacturers arc under 
no great temptation to assume a wrong proportion of 
these, although the joint quantity of the whole may 
be in exce.ss. This mixture, being dried and weigh¬ 
ed, must be exposed to a moderate heat, as long as 
any sulphur can be sublimed. But, as the last por¬ 
tions are inseparable in this manner, it is necessary 
at length to have recourse to other means. Among 
those that have been tried, there is none more con¬ 
venient than boiling, in a solution of pure alkali, by 
which a sulpliurct is formed, and the weight of the 
dried charcoal thus completes the analysis. 

Analysis of Gunpovsdtr afler Eeplosion. 

To a certain extent, at least, an analysis of gun¬ 
powder, after explosion, is necessary for the purpose 
of procuring data whence its force may, a priori, be 
calculated. The rest is only matter of curiosity, 
and we have borrowed the determination from the 
experiments of the late Mr Cruikshank, a name 
known to chemists as that of the discoverer of car¬ 
bonic oxide. As far as this analysis may differ from 
that of others, it must be recollected that the sepa¬ 
ration of mixed gases is not a very easy problems 
The mere collection of the total gayeous products 
is easy; and had the same method been followed by 
Kobins and others, less difficulty would have been 
found in their computationa. Had Count Rumford, 
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Auapovder. and a numcroui party' of iqpee«d«tors„on this subject, 
adopted so simple an expedieot, they would not 
have had trecourse to the expansive force of steam, 
or of the air contained within the charge, for an expla¬ 
nation of the cause and nat^ of the force. 

By ramming 100 grains of powder into a narrow 
metallic tube, furnished witli. a long handle, it is 
easily caused to burn under water; as the combus- 
*tion is slow and safe when it h thus condensed; and 

this quantity is sufficient fqr any purpose of expert- It is not difficult to account for these various pro- 
ment. tlic tube being plunged under the water, ducts, and it is evident that the carbonic acid and 
with its mopth downwarae under the beii glaM of the azote are the principal causes of the explosion, 
the pneumatic apparatus, the powder may be light- The decomposition of the acid, and the combustion 
ed without any loss. This is done by introducingr of the charcoal, form the basis of the elastic force. • 
into that part of the tube above the charge, which u It may be imagined that the hydrogen is the produce 
purposely Ictl empty, a crooked wire heated to red- of contained water; but wo consider .that it is pHn- 
ncss. After the hot wire and the tube in this posi- cipally derived from the charcoal aqd ftom tbe.iol- 
tiori are immersed under the bell, the former is phur. The two combinations which it. fbrms are 
hi'i'ight into contact with the charge. To prevent such as might be expected, and the nitrous gasjrc- 
:hc water from absorbing Any portion of tlio carho- quires no remark. Bcspccting the solid produce, 
iiic acid, sulphuric acid may be added to it, as well the produce of tho subcarbunat and sulphat of potash 
as many other matters too obvious to mention; or is a matter of course; and it is only nlcesMry to 
else it maybe iicatcd. Thus the gaseous product point out the excess; of charcoal principally, of 
may be collected and examined at h-hurc, by the sulphur slightly- It is evident that more nitre would 
means whicli cliomistry iuriiislies, und which our be required to consume them; but, as we formerly 
limits will nut petinit us to detail. remarked, it is held expedient that there should be 

To collect the solid product, it is most convenient ati excess in tliis way rather than in the other. We 
*0 use a glass vc-ssel, on account of the certainty of need not, liowcver, dwell lunger on this analysis; 
obtaining tlie produce, which is, in great part, car- since, as far ns the effects of gunpowder, are con- 
ried up ill smoke, and adheres to (he rcci ptucic in corned, it is the quantity, not the quality, of the 
which the powder is burnt. But we need not dc- produce that is an object of interest- 
scribe the numerous niodeS in which this object can 

be attained; only adding, tliat to diminisli the ha- On the Sizet and Forms of the Grains in Gun- 
zard, the powder for this purpose nmy be wetted powder. 

without affecting the results. The variety in the dfects of gunpowder, arising 

The following statement, then, contains the ga- from differences in the sizes and forms of the grains, 
scous produce of 100 grains, made of the proper- has been on object of much inquiiy. The condi¬ 
tions 75 nitre, 10 sulphur, 11cliai'coal; the mea- tions of the problem are somewhat complicated, 
sure and weight being both included. I'he tcmpci.i- Within certain liinit-s which gunpowder made of 
turc is reduced to b'.l, and the barometric pressure nitre cannot exceed, rapidity of inflammation is es- 
to 29-5. .cciitial to the production of a full effect. Net to in- 

The total gaseous produce measured 9i cubic lulrc into other causes, without this property, a 
inches, and tho total weighi 50 grains. Thu.:, about pait of the charge is sendcred useless by being 
half the weight of the powder becomes converted blown out unburnt; an accident not unepmmen on 
into gas, and the remainder forms the solid pro- m-dir. ry’occasions. This may also happen from the 
ducc: foim of the piece and that of the cliarge: it will oc- 

citr in a long charge or in a short piece; or, most of 
all, when both are united. Hence variations in the 
effect of gunpowder, that are independent of its 
quality, and which will render computations, founded 
on that circumstance ^lone, deceptive. As 4le l^ave 
nut room to dwell on thii subject ns it deserves^ we 
must refer our rcaden to Kobina, and others who 
have written on it. 

Now, this rapidity of indannaatioa may be at¬ 
tained, in some iMBiure, in two ways: by intense 
heat, and by facility of transmission of the flame. 

The solid produce, however, appears In excess; But if a charge is considerable, no intensity of heat 
possibly from being imperfectly dried: or else from can compensate for the ab^ce of the second con- - 
seme other ubntuiced errort ln the experiment. It dition. to put an extreme cate. IF the eight 
is as follows: ^ ‘ - pound battering charge of a 24 pounder were a 

single grain, it requires little thought to perceive 
that the shot wonld have quitted the gun bnore the 
charge was half burnt. Hence, graiiaiation is as 
necessary for ensuring' the full effect as it is for con- 
vy 



(•rains. 

I'lctlVS. 

.Azote ... 

1.3.21- 

42 

Carbonic acid - . - 

28.77 

30 

Carburetted hydrogen 

2.70 

9 

Nitrous gas ... 

3.25 

ti 

Sulphuretted hydrogen 

3‘OS 

4 


49.99 

91 
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Ouiipiiwilcr. venicnce: and thus, also, wc arc led to the cause of ard of strength in the powder U both known and Gunpoiwler 
the bad conscqucurcs of liiird ramming: a charge invariable. This is particularly the case with mor« 
very thoroughly rammed, and lighted at the ante* ...... 

rior end, would burn like a fuse or a squib ; if light* 
cd by a touch liulc, it will be blown out like a shot. 


Thus tile rapidity of the inliammation is secured by 
multiplying as much as possible the intervals for the 
passage of the flame, or by diminishing the size of 
the grains. Y'ct there is a limit even to this; and 
as that can only be determined by experiment, it is 
from such trials that the grain for the smallest 
charges has been fixed. As the charge, however, 
increases in dimension, the volume of flame and the 
intensity of tlie heat produced admit of a grain of 
greater bulk, or one containing, in a given dimen¬ 
sion, a smalldr number of intervals. Aluch refine¬ 
ment on this subject being, however, unnecessary, 
one size is used fur all ordnance; while an inferior 
size is made for musket.s, and one still less for pis¬ 
tols : the powder manufactured for fowling pieces is 
also of tlic smallest size. 

])ut there is a further element concerned in this 
question; and (hat is, the diftercnt specific gravities 
of the differeut sizes of powder, or, what i.s c»pecially 
to the purpose here, the different spaces uccujiied 
by'the dilferent sizes. The same ineusure which 
Gontuins I7'-f gr.aios of the smallest, contains 180 of 
the medium, and I<>5 of the largest. If powder be 
measured instead of weighed, it is evident that there 
will he one-ninth more of the large than of the small 
grained in a given charge: if weighed, the larger 
will occupy about one-ninth less space. In cither 
case the greater force will be excited by the large 
giaiiied, presuming that the inflammation is perfect: 
when it is weighed, as is the correct practice, it will 
not be very difficult to calculate the difl'erence; as 
the force of the expanding fluid is, in u certain in¬ 
verse ratio, of tlie space in which it is confined. 

To increase the rapidity of iiiflanimulioii, the 
h'reiicli have inanufacturcd spherieul powder. The 
details of the prt>ees.s are such as would exci'ed the 
limits allotted to this article; but the principle may 
be understood by saying, time it is similar to timt 
used by confectioners in making comfits. Angular 
grain.s arc rolled in machinery adapted to that pur¬ 
pose, in powder dust slightly moistened ; and thus 
sinali globules arc formed. This grain i.« less liable 
to wear in travelling, from the absence of angles; but 
it is, at the same time, more tender and less able to 
bear pressure than pressed powder. Nor do the 
I'rcncli exj'crimenis, cither by the cprouvettes or 
the tables of practice, prove its 8u|>eriurity; on the 
contrary, the average results of its comparison with 
ordinary powder are unfavourable; and this also was 
observed in our own trial. Hence, it lias not been 
.adopted in Britain. 

Proving of Cunitowder. 

To ascertain, by practical trial.<, the strength of 
gunpowder, is not merely a matter of curiosity, but 
ol' absolute necessity. As tho force, in battering 
ordnance, and the range, in mortar and howitzer 
practice, is regulated by the quantity of the charge. 

It is obvious, that no regular practice in the field, or 
consistent results, will be obtained, unless the stand- 


tar practice against small works or redoubts, - or 
against tlie enemy’s trenches; and with howitzer 
practice against moving columns in the field. An 
invariable standard is, unfortunately, impossible; but 
it is always something to approximate to it. In mi¬ 
litary arrangements, a proof is also requisite, for the 
most obvious reasons, wlicn powder is purchased 
from merchant nianufhcturers; not only that a mi- 
nimuni standard of strength may be fixed, but that, 
as fur as U possible, the various qualifies furnished 
may be reduced by mixture to an uniform stand¬ 
ard. 

It is usual, ill (he Jrst place, among the work¬ 
men, ns well as the merchants, to form a judgment 
of the quality of gunpowder by the asiiect and firm¬ 
ness of the grain; and the latter, indeed, is a quality 
which is indispensable, if it is to be exposed to much 
land carri.age. The nicety of tact required for this 
i.s, however, only to be attained by practice; as in 
all other species of sampling. The moisture is 
judged of by weighing, and by subsequent drying 
and comparison. Tlie quantity of this is a question 
of profit and lo.ss in the purchase. But it is more 
important to ascertain its hygromelrical powers, by 
exposure to moisture after drying. 'J’hat is the 
best which gains least weight by this operation ; nor, 
in any case, siiould the nlisnrpiiun of water amount 
to ^ per cent. It is also a common practice to try 
it by what is railed//oMfnn .' but this only serves to 
show' whellier it iias liccri thoroughly ground: if not, 
thq charcoal will produce sparks. 

The trial of force is made by cprouvettes of dif¬ 
ferent coiistruction.<!, or else by practice. The most 
common oprouvette is a short chamber, provided 
with a gun-lock, the orifice of which is closed by a 
cover, connected with a graduated and ratchet wluu'i 
and spring. The quantity of the wheel's revolution 
i.s the esteemed measure of the force. But often as 
this niiiehine lias been varied and improved, the re¬ 
sults arc so irregular, that it may fairly be considered 
ns uscles.ss. Various other instruments for this pur- 
])nsc have been invented and tried; but, without 
figures, we could not render their constructions in- 
teiligihle. Regiiicr’s docs not materially dilfer from 
the preceding in its principles; and the results are 
equally unsatisfactory. His hydrostatic one appears 
to be still worse. VVe may say the same of that de¬ 
scribed by HainC llcin)', and of another recommend¬ 
ed by the Clievalier l)'.4rcy; and, of the whole, «e 
would remark that the leading fault is want of sim¬ 
plicity. In a case like the explosion of gunpowder, 
where so many disturbing forces arc always at liancl 
to vitiate the true resultsl, we cannot be too careful 
in eliciting all unnecessary causes of disturbance. If 
tiicre is any one class of machinery in which simpli¬ 
city is indispensable, it is that which belongs to gun¬ 
powder, under any of its relations. 

We, however, consider that, as an eprouvette, Hr 
Hutton’s pcndhlum is as free froiti exception us any 
machine can be. The disturbing forces are no¬ 
thing, or os little as possible; the charging and 
firing admits of great uniformity; and, on trial, the 
consistency of the rcsidts justifies the expectations 
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aunpovdtr. formed from iti ilmpllcitj. In thie. pendulum, the 
barrel is fixed upon the bobf -and toe ;force of thj» 
gunpowder is therefore pieaiured, not, as in Ila» 
binsV bj the impulse of a shot, but by the reeoll. 
The indication of the cxiremi^ot'ttw arc of vibration 
is mode by a hand continuous with the penduluip rod, 
which moves an index furnished with a spring sufS* 
ciently strong to retain it at that point of a graduated 
arc, where it was left by the movement of tlie hand. 
The barrel used for this pur^o is an inch in dia* 


thfl.«n]argemeDt oftbe vent; in conseouence of which 
a greater proportion of. the geperatea air chcapes at 
that aperture. But, from Ute practice adopten with 
us, these variations are of no mbnient, till the range 
becomes contracted so as to render it expedient to 
replace the shot or the mortar, or both, ' 

The quantity of powder that is used » fnpr oahees,. 
and tlie mortar being elevated to 45 degrees, the 
range is measured in each trial. If the standard 
range for. the day is .335 yards, the powder that gives 


meter, and' is charged with two ounces of powder a range of only 200 is rejected. The cliief prmau 
put in loosely, without wadding or ball., In this, as tions requisite to procure fair results in this compa- 
in ail other cases of epruuvenes, the standard of ratlyp method, is to take care that the level of the 
strength is arbitrary; and, for service, is assumed plajtfbrm and the elevation of the mortar are- subject 
from the best average of gunpowder manufactured to no accidents; that the powder be fairly placed in 
by Government. The goodness of particular sped- the chamber; that the priming tube always reaches 


mens is estimated by their agreement, or otherwise, 
with this standard. 

Notwithstaoding, however, the apparent accuracy 
of thie method, artillery officers, both in France and 
England, are not satisfied with it as a method of 
proving powder for service. ' It is; perhaps, right, 
that practical men should, in a mattejr of so much 
importance, rely only on such, a method of proof as 
agrees best with the particular objects for which die 
material is intended. Yet it should also be recollect¬ 
ed, that all llobins's conclusions respecting the force 
of gunpowder were drawn from experiments made 
on His Balistic pendulum, and that the much more 
accurate ones of Ur Hutton, .on which we now rely, 
were the result^ of the practice with that pendulum 
which we have just described. 

The method of proving, then, adopted both in 
France and England, consists in real practice from a 
mortar at short ranges. In France a mortar isaiscd 
of which the diameter is 0,191 (metres^Lor nearly 
eightinciics English, and ^at ofthe toucbriiole some¬ 
what less than two lines. The diameter of the ball 
is 0,1895 (metres), and the windage consequently is 
0015 . Tile weight of the bait is about 60 Iba. A 
troublesome verification of the diameter of the bore, 
of the vent, and of the shot, is made for each day's 
practice. The mortar is condemned when the dia¬ 
meter is enlarged to 0,192, oV if that of tlie vent be¬ 
comes 0005 more than it ought to be. A difference 
of windage, amounting to 0W2 (metres) more than 
what is allowed, condemns the shot; or, as it may hap¬ 
pen, the whole apparatus. 

Ail these yerificatiuns are so tedious, and the wear 
of the mortar, the vent, and the shot, so rapid, that 
it becomes inconvenient or.impossible to follow them demn almost every gun in use 1 and not only every 


to the same depth witjiin the charge; and that the 
mortar bo brought to the same temperature at each 
experiment. Fur this purpose, it is to be cooled 
with water. 

Musket powder is submitted to a different species 
of proof; founded on the same views of rendering 
the proof for each kind as nearly corresponding as 
possible with the purpose; for which they are design¬ 
ed. _ A fitted with a turned steel ball, and iritb 
as little windage as possibic, is used for this purpose. 
.The ball is discharged at the distance of a few vards 
only, against a compound butt, made of elm planks 
an inch thick, soaked in> water, and separated at a 
short distonce from each other. The extent of the 
penetration is the proof of the strength of the pow¬ 
der; and the trials'in this case also are referred to a 
standard experiment made each day. Before con¬ 
cluding this subject, we must add, that trials are also 
made for the purpose of 'ascertaining the hygrome- 
tric property of the powder to be purchased or is¬ 
sued. This is done'by expasing a quantity for a 
given time in« box perforated with holes, and in a 
damp room, and then submitting it to the same 
proof. 

Powder from Ojej/munat of Polath. . 

To increase thestrefigth of gunpowder has been a 
favourite project with inventors at all times; all of 
them forgetting that the s'oaoc end can be attained, 
os far as it is attainable, by augmenting the charge; 
imd that neither the one nor the other is practicable 
wUbout an entire rafomalion of the whole system of 
artiUery. Could tbe force cf powder be increased 
one-half, for example, it would be necessary to con- 


so nicely in practice when there is much business. 
It is, therefore, found more convenient to make a 
standard trial for each day’s proof, and to refer all 
Uio others to this one; instead of trying to preserve 
what becomes impossible in practice, an absolute and 
invariable range. 

The English proof-mortar, therefore, nearly corre¬ 
sponds with the French, it being of the eight-inch 
calibre, and of brass. The shot is turned* and po¬ 
lished so as to be true, and to have at the commence¬ 
ment the least practicable windage. During the pro¬ 
gress of use, as the windage increases from the wear 
both ofthe bore and of the. shot, tbe range becomes 
contracted { a circumstance which also (oDows from 


gun, but every earsidge, breeching, ringbolt; 'nay, 
‘ Wa Plight almost od^, every ship in the service. And 
supposing a new spates of ordnance invented to suit 
the new powder, U would require at least one-half as 
much more of weight in guns and mortars, tlie same 
in gun carriages; witli additional strength in every 
object concerned about them. In the field, in the 
same manner, an increased number of horses would 
be required. This view presumes that the object is, 
Wbat m fact it always has been whh the herd of in¬ 
ventors on thid subject, to gain additional force, or 
range. If the purpose is only that of being enabled 
to reduce tlie quantity, and thus diminish the bulk 
and trouble of traas^lortatioo, it is so trifiing an ob- 

$ 
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r. in,• cnrceiy to be worth r.ttiiining. WUU regard 
1(1 the main jnlctninn, or that of gaining greater 
range and force, it is only necessary to say that the 
poader is already too strong for the artillery. 

As soon as the oxymuriat of potash was known, 
it becamo obvious that it would not only answer the 
same purpose as nitre, but, from ila more energetic 
action, produce a more rapid combustion. It was 
first proposed and made by Mens, ncrtholletin 1786; 
but an accident having happened from it at Essonc, 
by which many people lost their lives, it was abau. 
<!i):ied. The proportions used were 80 oxymuriat, 
.’> sulphur, and 15 charcoal. Afterwards they .at¬ 
tempted to make a modified compound by using only 
a proportion of it with the nitre ; but after various 
trials of this kind, the whole project was ahtgidoncd. 

Wc have repented BerthoUcs’s method at diScrenl 
times, and on .i very large scale, without accidents; 
but wc consider that the proixrrtion of oxymuriat is 
too large,—that it is at least larger than is necessary. 
A better proportion nppcara to be 75 oxymuriat, 

su'pluir. 20 charcoal. As this, compound is very 
i’asily exploded by friction, it is necessary to be very 
cautious throughout the whole process ; particularly 
in the granulations; nor is it safe to make more thaii 
one pound at a time. Of course, it may be mixed in 
woiidcu ninr'ars, ns it requires no large apparatus. 

The gre.it objection to its use is the facility witli 
w’liich It is inflamed by friction, or by a hard blow. 
The l•^pcnl•e, indeed, would alone be an insuperable 
Olio, were ll»erc no other; as ilie price of this salt is 
more ll'.an twenty times that of nitre. It also cor- 
iM.los the barrels very quickly. In fuwling'picccs it 
i, however of use ; being the detonating priming of 
I'orsyth’s and of Manton’a gun-locks. We may add, 
that very good powder may be made from this salt 
.md charcoal alone, in the proportion of 80 to 20; 
but the grain is not very compact, and it is subject 
to all the same f.iults as the first. 

Tlic action of this powder on the shot in a charge 
is very capricious, and far from intelligible. In the 
I'rench trials, it was found to give ranges sometimes 
dviublc, and sometimes triple mose of common pow’- 
der, using the same weights. In various trials made 
in this country, the ranges were double in a majo¬ 
rity of comparisons, when moderate charges were 
used. 13ut, by increasing the charges beyond this, 
the ranges, instead of increasing in the same ratio, 
began to contract; double the quantity producing 
but a moderate increase in the range, and a third 
proportion making an addition still less than the pre¬ 
ceding* This, however, agrees*^ with Robins's expe¬ 
riments on common gunpowder; and hehasaccoant- 
id for it by what he calls the triple resistance; proy- 
ing, os he thinks,' that whenever the iniUil velocity 
exceeds 1142 feet in the second, a vacuum is farmed 
behind the shot, which, by increasing the resistance 
h i'o f. it, speedily reduces the velocity to what it 
vvii.:!il lifive been with a smaller charge. We need 
'.ay iin more respecting a cumpound, the use of wliicK 
IS not likely to be ever extended beyond its present 
application to the detonating gun-lock's. 

Keeping and Restorallon of Potedcr- 

I’owdcr for service, whcflier ibr sea or land, is 


kept in barrcl-S conia'rfng each one cwf, the size of fiuupowtlrr 
wliich is nearly that of n ten gallon cask, and they 
are hooped with copper. As it is diflvcuU to keep 
dry casks water-tight, as indeed it was not thought 
necessary that they bhould be so, much powder was 
always rendered useless on serviec by wet. Lately 
copper linings hove been very properly introduced, 
end the casks are now wrater-tight. As great ejuan- 
tities of powder always have been, however, and al¬ 
ways must be, returned nnserviceablc ; it is an im¬ 
portant object to be able tq restore it, or render it 
useful in the most economical manner. 

Sometimes the graft) is merely adhering, and can 
be shaken loose again; and this effect is not unfre- 
quent even in magazines on shore. Such powder, 
when dried by restoring, appears sufficiently perfect; 
but it will be found that it is increased in' bulk, and 
has become spongy and tender.' On examination by 
the magiiifying glass, it will also be perceived that 
the nitre is partially separated. .Powder which h.ns 
once undergone this change is deteriorated, yet is 
SI ill fit for all ordinary purposes. It is not strong 
enough, hov. pvc'r, to bear travelling; and, should it 
be required for (hat purpose, it ought to be rciriillcd 
and granulated over again. 

When the casks have been opened on service, hc- 
fiirc being returned, it is necessary to examine care¬ 
fully whether they do not contain nails, or other fo¬ 
reign m.ittors I an accident not uncommon, in such 
a case it is unsafe to commit thein to the mill, and 
they must be reserved for extrafetioh.. When the 
p iwdcr has bi cn so wetted as to be near into lumps, 
it is first necessary to examine, by the test of nitrate 
of mercuiy, whether the damage has been done by 
lr(:sli.or salt water. If by the latter, it must also be 
sent to tli^ extracting house. If it has been very 
thoroughly wetted, even by fresh water, it will often 
be found that some of the saltpetre has been washed 
Awuy. In this case it must be analyzed, so far at 
least as to determine the p^ortion of saltpetre 
wanting, which must be ad^cl to it in the mill. In 
the process of extracting, n6thing more is necessary 
than to boil the pow’der in pure water, and to filter 
the solution through thick woollen bags. The 
crystals arc purified exactly as in the case of rough 
nitre. This is a wasteful process, however, and in 
ail caset where it u possible, remilling is to heprrferred- 

On Accidental .Explosions in Powder Manufactoriet. 

Xhis is a subject which deserves far more attention . 
than it bqs yet experienced; and we can only regret 
(bat our researches do not enable us to add more to 
the present suspicions os to the causes, than the lit¬ 
tle which follows. That want of sufficient care is 
the general source of these disasters is, however, cer¬ 
tain ; as certain merchants' mills have been celebrat¬ 
ed ibr them, while in others, as well as in thpse be¬ 
longing to the Government, they have been extreme¬ 
ly rare. Such accidents may take place in any part 
of the works; but tliry arc most frequent, as well as 
lets iuj()r)uus,.whcn they happen in the mills; as 
the qu.)ntity of powder in these never exceeds .50 
lbs. It ought at least to be an invariable rule to re¬ 
move each cliargc to the pressing liousc os soon as it 
is completed. • 
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j.u'ipoMilf.-. \Vc a’rcady Ijintcd at the rau^e of the explosions’ 
ill the mills, wh<-n they liappeil Qt the time ol'iemov- 
tns' the poa'iler fioin hcneatli the etono.*. As stamp¬ 
ing-mills are not used in this country, it may be 
tlioiijrlit superfluous to remark, Uist, in these rases, 
this nccidetit sometimes happens from attempting to 
remove, by a mallet and chisel, thb lufnps of powder 
which adhere to the pestles. It is one ofThe incon¬ 
veniences attached to (bat mode of grinding. But 
it is nli'o proper to observe, that the mills are some¬ 
times blown up while working; and, from some exa¬ 
minations which we liarc made, we have little doubt 
that this has arisen from fragments of the sU>nc.s fall¬ 
ing off, and being bruiaud together with the powder. 
We indeed consider metallic rollers tui every way 
safer than stone ones; as they can only produce fire 
in cose of friction in contact during the removal of 
the charge. If iron be held objectionable, it is easy 
to face them with a'sheet of copper; but it is proper 
to recdlect that, even thus the chances of explosion 
from friction ore not removed. It is a great mis. 
take to suppose timt the absolute hardness of any 
metal is indispensable to the production of explosion 
in gunpowder. A blow sufficiently powerful, or 
friction caused by sufficient n'ciglit and rapidity, 
win compensate for the absence of this, in very 
toft metals, as well as in many other substances, 
which do not readily give fire. Limestone we con¬ 
sider to bo a very objectionable substance. Kxcept 
that of Carrara, we know of none, eitlicr primary or 
secondary, that does npt contain much silica; often, 
indeed, particles of quartz sand. In the secondary 
calcareous rocks it is universal; nor is even the finest 
white marble of Carrara always exempt; os is well 
known to statuaries. But the softness, even of the 
purest limestones, is no defence ; as the friction be¬ 
tween these is still more capable of setting fire to 
gunpowder than that .of iron. The readiest way of 
putting these different substances to the test, is by 
experiments in fulminating silver (that of Howard): 
as the irritability of this substance enables us to as¬ 
certain the farts M’itha moderate and convcnientforce. 

We know of no explosions in the stove, except in 
one noted instance, when it was pretty well ascertain¬ 
ed to have been produced by a workman, who had 
determined on suicide in this manner. In the steam 
stove it can never happen from overheating; but as 
the floor must necessarily be dry when the workmen 
enter Ito remove the powder, instead of being wet, as 
it always is in the other houses, it requires additional 
care respecting the feet of the people'employed. 
The only method that is quite safe, in all houses and 
magazmes, ia to oblige the workmen to labour bare¬ 
footed. 'ne heavy leather slippers in common use 
are far from safe; as, from not ntting well, they are 
frequently dragged‘^ong; in which way theyr may 
easily entangle particles of sand. It ought, to be 
known to all powder makers, that the breaking of n 
fragmeqt of quartz, or the sufficient friction of two 
grains between copper, or even wood, is capable of 
igniiing gunpowder. This is more particularly the 
case when the finer charcoals arc used; os it is this 
which Is the susceptible ingredient. 

Evplusions in the pressing and granulating hous: 
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» have happened much too often, nor have the causes 
been ascertained. As there is a consider.ible qunn- 
lily of powder always pn.sent here, these are of a. 
very scriou.s nature. It would he proper that these 
two buildings should always be separated, and, in the 
usual way, by a work of earth. The old granulating 
houses are far from safe, as the cranks and other 
parts of the moving machinery are contained ivilhin 
the house, which is always filled with the dust of the 
powder. It is trusting too much to the attention of 
pcfsons. Whom practice renders habitually careless, to 
expect that they will always keep the parts oil¬ 
ed. It is easy to remedy this evil by entirely separ¬ 
ating the working machinery from the granulating 
engine, which may be suspended and steadied by 
ropes, so ns to avoid all chanre of friction. 

In the pressing bouse there seem to be two 
sources of danger, both of which may be obviated. 

It Is easy for powder to become entangled among the 
threads of the screw, and the consequence o( this 
must be obvious. This' woiihl be remedied by 
adopting Bramah’s press. \Vc also think that the 
sudden condensation of air entangled among the 
fragments in the pressing box may be sufficient to 
produce fire. Whether this be the case or not, it 
will always be prudent to make the first pressure as 
slowly 08 possible, that the air may be allowed to es¬ 
cape. 

Wo have observed three other causes for acci¬ 
dent, though neither of them belong properly to the 
manufacturing houses. It is, nevertheless, very im¬ 
portant that they should he generally known. Char¬ 
coal, in certain coses, is liable to take fire spontanc- 
ou.s1y, and that even in the lump. This is a case • 
exactly analogous to the pyrophortis of Homberg; 
and it unquestionably arises from the same cause, 
namely,' the presence of a portion of potassium. It 
is an accident which, wc imagine, con only happen 
to charcoal made in retorts; os, in the pit metliod, 
the potassium could scarcely be expected to ehcape 
combustion, liihe preenutiuns hence requisite, re¬ 
specting the stowage of charcoal, and the place of 
the distilling houses, must be evident. ‘When in a 
state ef powder, and under pressure, it also has been 
known to inflame; and, possibly, from the same 
cause.- 

Wo are not aware that it is usual to keep many 
waggons and powder-cart tilts about powder maga¬ 
zines, but wc do know that this boa happened, and 
with the effect of producing fire. It ought to bo ge¬ 
nerally known, for many other reasons, thai fresh 
painted canvass, stowed close, is subject to sponta¬ 
neous combustion. 

Lastly, it has frequently been observed that fire 
was struck in closing up the powder barrels, as well 
on board ships as in magazines—-an accident which 
was supposed impossible, since both copper hoops 
and hammers are exclusively jiscd. We at length 
discortred tImt this accident had arisen from lining 
cast rivets, in the surface of which the sand of (he 
mould had become entangled. Ilencc the obvious 
necessity of using none but forged copper rivets, 
and since the adoption of these in the Ciovcrnraent 
tores, this accident has been unknown. 
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Jeduced from expcrinientt, incarcely lew amusing CanpowdCT 
0» the Force of Gunpouaer mca Fared. than the hypotheses respecting Uie cause; although 

It remains to inquire, whether there are any rendered much more marvelious by their extraotdi- 
means, a priori, of determining the explosive force of nary discrepancy. John Bernouiili considered the 
gunpowder, and of discovering whattiiat is or ought initial force os equal to 100 times the pressure of the 
to be. Many calculations have been mode on this atlnosphm; while Daniel Bernouiili made it 10,000. 
subject, and some of them, we need scarcely say, Bracebui determines it at 450, D'Antonc as lying 
arc deserving of great regard, although by no means between '1400 and 1900, and Ingenhouz at S273. 
in accordance with each other. Many, on the ecu'. According to Dulacy it is 4000, by Amontons it is 
trary, proceed on principles, so often gratuitous or 5000, and by Lombard it is stated at 9815. After 
false, as to be entitled to no consideration'. When this there is a rapidly fnereesing estimate among 
we consider the reputation of some of the authors other experimenters t Monsieur Lc General de la 
of these speculations, and the reaT knowledge of the Marliihere representing it at 43,600, Count Rum* 
true cause of explosion which were then in existence, ford at 54,750, and Monsieur Gay de'Vernon; who 
the history of these opinions, and thus of tito dcduc* outdoes all his competitors, stating it as making from 
ed results’, arc not a liitie curious. 30,000 to 80,000. 

Leinery, Wolf, Papin, and some others, consider* Among, the French, Gilot's experiments appear 
cd that the caii.'i'of the explosion was to be sought the only tolerably accurate ones; as he states the 
in the raref.iciion of air contained in the interstices produce of 100 lb. of powder in gas to be 463 cubic 
of the powder; forgetting, that in a rocket, which feet. This, however, is considerably under the 
can contain none, tlie production of air was sufficient truth, at least in the present French powder, as wclf 
to communicate and maintain a considerable veioci* as in our own. Of course, this U not meant to repre- 
ty during the whole time of the combustion. John scnt.tliC total force; but he has not given any state* 
Bernouiili imagined that this air contributed an ment of the increase of volume produced by the 
eighth part of ihe force only, and dial the remainder temperature on firing. The coincidence between 
arose from water contained in tlie saltpetre. Mus* Robins’s and Gilot’s results is, however, consider* 
chcnbrock, Siahl, Bfaum6, and Macquer^'sgain, con* able-; but the French philosopher is beyond tlie 
sidered the whole tHect as produced by the coiivcr- truth. 

Sion of tlie water of the lutre -into steam; an error According to Rubins, from experiments made in 
quite nnpardonable in the two last chemists, who an exhausted receiver, the produce of gas from a 
ought to have known that nitre contained little or. given quantity of powder, butlif for bulk, isS36; or 
no water of crystallization; .and still more so in Count one cubic inch of powder produces S36 inches of 
Kumford, who has followed them in this theory, elastic fluid af the mean temperature and pressure. 
Loihhard, attempting to improve on it, adds to the If the powder he rammed into the smallest possible 
expansion of steam that of the nitric geid. The space, the produce is double, or 47S inches of air; as 
Abbe Nollet allows the water but a share in the ex* it may be condensed, by bard ramming, into half the 
plosion. But not to enumerate more of these hypo* space which it occupies when loose. But we must 
theses' we shall only mention further, that of tliose beware of assuming this as an element in tiic com* 
who have attributed the expansive force to Uie con* putation of the initial force, however true a repre* 
version of latent into free, or radiant caloric, as sentation it is of the fact, abstractedly considered, 
they have thought fit to term it. » lu practice, powder would produce no correspond* 

It would have been much more easy and correct ing effect in this state, because the ball would have 
to have put this question to the test of experiment, quitted the piece before it was half burnt. Now, 
when tlie real cause would have,immediately appear* Robins’s experiments tally very nearly with our 
cd. It was sudicicntly unpardonable, in the greater own, as formerly stated ; the produce from ram* 
number of these persons, not to have inquired what med powder being about 5v!0 on an average of 
had been done before them; since Uoylc, Hales, trials, which, being reduced in the proper ratio for 
Hawksbee, and others, were aware that the com- powder as it is fired, gives 260 instead of 23ff. It is 
bustion of gunpowder produced a permanently elas- not impossible but tliat our powder may have been 
tic fluid; although their mode of obtaining it in an superior to his. 

exhausted' receiver was not a very accurate one. ^ Thus much for the permanent produce. Dot there 
Hawksbee found that one grain of powder, when fir* is another important element required, before the 
cd in vacuo, produced a cubic inch of a permanent- expansive force of the powder at the time of firing 
ly clastic fluid, and that the same result was otitalned can be determined, and the initial velocity caiculat* 
in air. Hence, though not acquainted with modem ed. ITiis is the augmentation of bulk produced by 
chemistry so as to be aware of the nature of the ge* the elevated temperature which results from the 
nerated gas, he knew well that it. could not havo combasUon. According to Rubins, that is such as 
arisen from the expansion either of air or water to render thepressure, or force of Ihe generated fluid 
contained in the powder. The inaccuracy of Count at the moment of explosion, equal to -1000 atmo* 

Ruraford’s views, and the extraordinary results of mheres. Dr Hutton, more justly, states this at 
bis numerous and laborious experiments, exceed, 2000; a force far short of the imaginary ones which 
however, all that has I eei done on this, or perhaps we have quoted above. 

on any subject in modern .experimental philosophy. _ We should have proceeded to examine the expie* 

The history of opinions respecting llie explosive riroents on which ihk determination was founded, 
force of gunpowder, and all alike pretending to be and. to compare the calculations with the results of 
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(iuBi>«wd«r< practice* But our lioiita warn us that wemust draw 
this article to a close; and w« shall, therefore, refer 
our readers to the writings of Robins, Euler, and 
Hutton, on this subject, as alono deserving of atten> 
tion. Yet we cannot conclude, without suggest¬ 
ing the only method ,~a method yet untri^, by 
which the true force of the explosion may be dis¬ 
covered a priori; or, at least, the real bulk of any 
given quantity of the generated gas, at the moment 
of inflammation, may be ascertained. It is a heat 
which cannot be conjectured, and to which no truo 
approximation has been made by any method yet 
used. 


By firing tlic given charge of gunpowder under tiunpowdti 


a given quantity of water or mercury, it is cosy to 
measure the temperature to which it is raised. 
Hence, recurring to the diflcrcncc of capacity for < 
heat between cither of these substances and the ge¬ 
nerated gas, to their relative quantities, and to the 
law for the expansion of gaseous fluids by heat, as 
determined by (Jay Lussac, the problem may be 
solved, for that case at least; as we arc fully sensible 
that no rule truly applicable to all cases cun be es¬ 
tablished, when the numerous variations to which, 
in practice, the conditions are liable, arc consi¬ 
dered. i>. r, r. 


II 

Lift- J'K- 
seivcn. 


LIFE P R E 

A i.THOUGri it too frequently happens, that an acci¬ 
dent, which materially endangers the life of an indivi¬ 
dual, deprives him, in the mean time, of that presence 
of mind which alone would enable him to take proper 
measures fur his safety; yet to have meditated, in 
an interval of leisure, upon the best method of pro¬ 
ceeding in case of emergency, must tend greatly to 
diminish the embarrassment and confusion that com¬ 
monly accompany the accident, even if it should not 
be thought necessary to provide any particular ap¬ 
paratus for the purpose of escaping the danger. 
There are also many ways in winch those who are 
not immediately involved in the disaster may contri¬ 
bute to the preservation of life, whether actuated by 
interest, or by humanity only; and the modes of re¬ 
lief will, therefore, be naturally divided into the hi. 
tcrnal and the external, whether relating to Jires or 
to shipmrech. 

Sect. Internal Fire Escapes, 

Whenever a f.imily establishes itself in a residence 
not detached from others, it becomes of importance 
to ascertain what facilities tlic house alfords fur as¬ 
cending to the roof, and for passing to tliose of the 
neighbouring house*. It is scarcely possible that u 
conflagration should extend at once to the conti¬ 
guous houses on each side, before the iuhabitanis of 
the house in question have had time to escape. But 
in a detached house, if there arc not two or more 
staircases remote fruiii each otiier; and even in a 
house contiguous to others, when there is no facility 
of communicating by the roof, it becomes highly ex- 
(lediont to provide some internal means of escaping 
through the windows in case of fire; and to have on 
roer;! fioor a good strong rope, with a hook or a loop 
at the end, by which it may be fastened to a bed¬ 
post, so as to enable an active person to descend by 
its help out of the window, finding from time to time 
a partial footing in the inequalities of the wall. This 
process will be greatly facilitated by having the rope 
knotted at intervals of about a foot throughout its 
length ; the knots being nearly os convenient as the 
blocks, or clips, that arc sometimes made for the 
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purpose of retarding the descent, by bolding them, 
and regulating the friction by the pressure of theliand* 
(I’tate CX. fig. 14) ; unless the clip ho attached to a 
strung cross bur, on which a person may. sit, while he 
regulates the position of the clip hy its handles, and 
allows himself to descend with more or less velocity 
at ple.isurc. 'i'hc arrangement for this purpose may 
be made by a roller, or pipe, sliding on the rope, 
arid pushed down so as to open the handles uf the 
cliu and tighten its teeth, when the person holds'by 
the roller and draws it down (Plate CX. fig. 13); 
and, 0.1 the contrary, the clip may he o|^cned by 
pressing r)n the handles with the other hand, or with 
the thighs; or any other simple mode of regulating 
the clip may be .adopted, provided that it be not lia¬ 
ble to be misunderstood, or misapplied in .a tnonieiit 
of coufusiou. Afler all, a rope ladder would per- 
li.aps he preleruhlc, ns not being liable to be derang¬ 
ed ; it is oltoii kept ready made in the shops ; and 
in the ubsetiec of any other rope, a common bed 
cord will gcneruliy be found strong enough to sup¬ 
port the weight even of a stout man ; fur a qiiaitcr 
inch rope may be safely truMed with two hundreii 
weight, and ought, indeed, to support three times as 
much if new and good. 

Sec t. II. —External Means vj Escape from Eire. 

The external uiCcans to be employed in rases o! 
conflngiation must he provided by ilie managers of 
fire ofhees, or by other public oiriceis; and every in¬ 
genious workman, whom they may employ, will be 
able, at bis leisure, to devise such .apparatus ns he 
ran the most conveniently execute, and to give it a 
full trial in the absence of all danger; it .vill, tlicrc- 
fore, only he advisable that he should compare foi 
himself-the particular inventions which h.ave bctii 
suggested for this purpose, and thut he should chooso 
from among them Such ns he tiiinks most likely to 
do- him credit; and he may, indeed, very possibly 
find means of improving on any of them. 

1. In Leopold’s Thealrum Machharium (I’Jate 
I.IV. LV.) we find the representation of a chair cal¬ 
culated to be drawn up or down by means of jmileys. 


Emerson’s Mechanics, fig. 2^8, 22!); Leupold’s Thealrum Machinarium, Plate LIV. 
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lit. I’ri;. 2. Mr Varcourt obiaineJ, in 1761, the approbation 
lu- ••• the Parisian Acadomy of Sciences lor his inven* 
tionof ahollow mast, iixed in a iwih'Bon, and support¬ 
ing a stagf, with the nieaiis of ascending and de¬ 
scending. p. 15«.) ;5. In the beginning of tlie 

present rentury, n tire escape of Mr Audibert was 
approved by the Parisian Inslilute. (A/, /.i*/. IV.) 
J. A committee was also appointed for examining 
several similar iuvcHtions at the Lyceum of Aru, and 
ct medal was awarded by it to Mr Dnujon, for his 
apparatus, which consists of a platform carried on 
wbcels, supported by three frauias, with brass wires, 
oii'which boxes are made to slide up and down for 
l!ie conveyance of persons or of furniture. (Annates 
ties Arts, itepcrtani ii. I. p. A.I*}-) 5. Mr Collins’s 

invention of pipes raised by rope.s, and all'ording a 
centre to a long lever, is described in the fourth vo- 
lutnc of the American Transacliuns, and in llie Re- 
pcrtorif. (Vol.XV.p. ;{5.) G. In the thirty first volume 
of the TraiiMictions of Ihe Socieli/ of Arts (for 1813, 
p. 211), wo have an account of a lire escape in vent¬ 
ed by Mr Adam Young, for which ho received a 
medal from the Society. It appears to constitute 
by far the most portable of ladders, consisting of 
cross bars or rounds, connected by ropes, and liaving 
their ends lilted together, so as to form a pole, which 
is readily elevated to the window; and tlie rounds 
hoing separated, and the hooks at the end properly 
fixed to the window frame, the whole forms itself in- 
(■) a vefy convenient ladder of mixed structure. 
7. 'flic thirl;/ fourth volume, for 1816 (p. 227), con¬ 
tains a description of Mr llraby’s tirecsc.ipe, consist¬ 
in'; .il' a car made to slide on a strip of plank fixed 
to a pole, and governed by a rope, which is c.tscil 
with iron, to protect it, in case of necessity, from 
the elfecl of the fire. 

The modes of extinguisliiiig fires are not precise¬ 
ly tlie objects of the present inquiry; hut it deserves 
to bo remarked, that the only rational principle on 
which tho methods proposed have been founded, is 
iliat of cutting off tho supply of air, either by a coat 
of \v.iler or steam, or by means of some chemical 
.^ub^Unce, capable of fortiiing an impenetrable var¬ 
nish, or glazing, on the surface of the combustible 
maierials. A nii.xturc of clay, with sulphate of iron 
and alum, has been proposed for this purpose, but 
its utility must obviously be extremely limited, and 
it inii'l rc()iiire to be applied with great address, so 
.IS to bo liriuiglit into tusion ex.icily at the placo 
where It is capable of protecting the substances not 
\ct con.'Uined. 

.sTci'. II!_ Lilcrmd Mcu.is of Escape/torn Ship> 

Kf I'l k. 

The mc.aus of escaping from shipwreck may be si- 
iiiil.itly divided into internal aniVcxtcrnal, or into tlic 
prccautiims to bo taken by lUe ship's company, and 
till' incas.iro to be adoptcil by persons on shore. Iho 
intcrnul iuimiis dopeud cither on enabling the indivi¬ 
duals to .-wiiii or lloat, or establishing a connexion 
with the sbiiro I>y ropes; aiitl of the former, wcniay 
tiril consider those winch require no particular pre¬ 
paration before tho oceurronee of the accident that 
calls them into action, and which .ire therefore the 
most universally applicable. 


Of such expedients the most effectual appear to be l-ifc l*"- 
thoso which depend on the employment of empty 
water casks fur assisting the ship's company to drift 
on shore. 1. A paper on tho arrangement of water 
casks, to serve as fioats in case of shipwreck, appears 
in the publications of the tSociety for the Improve- 
ment ot Eaml Architecture, dated in 1793. (Vo). IT. 
i. p. 51.) 2. In 1818 Mr Grant of Bideford obtained 
a gold medal from the Society of Arts, for the inven¬ 
tion of a life preserver, consisting of a 86 gallon 
cask, with some iron ballast fixed on a wooden bed, 
and lashed to the cask, and with ropes round it for 
tlie men to hold; and it was found that ten men were 
su|)ported hy it with convenience in tolerably smooth 
water, the bung of the cask being well secured by 
cork. (Vol. XXXVI. p. 33.) The ballast could be of 
very little use, and a cask simply tied round with a 
rope, like a coiiiinoii parcel, would probably answer 
tlie piirpo.se cqu.ally well. It would, indeed; be pru¬ 
dent for every ship in a storm on a lee shore, to have 
a i'ew of lier casks well emptied and stopped, and tied 
in this manner, before the actual occurrence of im- 
niiiieiit (i "Mger. 3. In the thirty seventh volume of the 
Transactions of the Society (p. 110), there is an ac¬ 
count of .Mr Cook's life raft, consisting of a square 
fruiiic with canvas nailed across it,' supported by a 
cask at each comer, for whicji the gold medal was 
voted to him. -I. It is followed by a description 
of Lieutenant Rodger's life ro/i,(p. I 111}, which ob¬ 
tained a similar compliment. This raft has the ad¬ 
vantage of requiring only such materials ns arc usu¬ 
ally lound «n bo.ird of every ship; capstan bars, boat 
musts, y.irds, or any other Spars of moderate dimen¬ 
sions, wliieii are lied together so os to make a sort of 
waggon Ir.itiie, with n large cask fixed on each side; 
it appeal's to afford a very convenient support to tho 
lueii, but it can scarcely possess any great strength 
for rcsi.^tiiig the force of the breakers. 

Mr J. lircmner, a clergyman in the Orkneys, had 
received a medal from the Society in 1810, for his 
method of converting any ship's boat into a life boat, 
by putting into it tiirec or four casks attached to the 
keel, which is to have a ring bolt fixed in it for re¬ 
ceiving the ropes by which the casks are fastened; 
he gives purticuiur directions fur making all the hcces- 
sury arruiigements in the twenty eighth volume of the 
Tmnsuctiuns (p. 131); he particularly advises that 
no use should be made of the natural buoyancy of 
the cavity of the boat, but that tho bottom should 
be perforated without hesitation, wherever the hole 
would afford any additional facility for fixing a rope. 

CapUiii Manhy's jolly boat fitted as a life boat, 

“ at the expense of three pounds,” seems to be com¬ 
prehended ainnog those preparations which ore to be 
made previously to the voyage. 

The liuclvling a soldier's canteen on his breast, as 
an assistance to enable him to float, belongs to these 
temporal y expedients, which may occasionally be 
employed with advantage. Tying n hat in a pocket, 
handkerchief, and holding it ns a float, has been re¬ 
commended by Mr latwson in tlie Philosophical Ma~ 
gazine (Vol. XX. p. .762); he advises that the crown 
of the hat sliould be held downwards, and observes 
that a stick may bo employed, to enable us to use 
tw 0 or four hats at once; but this method can only 
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I ill-Prc- be adopted when the accident occurs in very still cork jacket of Cldacy is described in the Uislory of lifcl’rr- 

acrvrn. the Parisian Academy of Sciences J'or 17 ,‘i 7 , and 

The first and most obvious preparalion for enabling Lachapcile’s Scaphander, wliich is considered an im- 
a person to float, is the learning to swim. It is well proveinent on it, in the volume for I7().>. In the 
known tliat swimming is scarcely ever sufficient to ycivc 17Uk, the attention of the British public was 
enable a seaman to roach the land from a ship that particularly called to the floating powers of cork, by 
has been wrecked, without some assistance; and soine experiments which were made willi cork jack- 
many have certainly been drowned from depending cts on the Thames, together with some comparative 
too much on their on n strength; but fur a inomcn- experiments on air jackets; and Dr Wilkinson, in the 
tary support, and to utford courage and presence of Philosophical Trnnsattions for 17<>5. desciibes some 
mind to seek for other aid, there is no (juestion but experiments by which he ascertained that about a 
that the faculty of swimming possesses an inestiinablc pound of cork was amply suflicient to enable a man 
advantage. A boy generally leaiiis to swim by the of ordinary si/e and make to flout without effort. It 
help of his schoolfellow?, better than by any ge- is almost superfluous to enumerate the multitude of 
neral rules and more agreeably than in a school of trifling variations that itavu been made in the ar- 
nntation; but it may be of some use to observe, that rangciiients of cork jackets and uir jackets, apparent- 
the act of diving to the bottom and rcasceoding, in ly for the purpose oi' exciting u mnmeutury interest, 

tolerably shallow water, is much more easily perform- though possibly from the best motives. Mr Bosquet 

ed by :i beginner, than that of simply sujiporting advi.scil a b.ig of cork shavings to be kept in reudi- 
himself on the surface; and when he lias thus iic- ncss by cacii person : the Scumau's I'riend was com- 
(piired the feeling of the immediate clfcct ofhisarms posed of two pieces of cork, united by straps; the 
in propelling and sustaining him, be soon finds out Collinrtta was a hollow vessel of copjier, divided into 
the means of cmphiying his foot m their as«.i.-.ianee. cells; a “ marine spencer ’ has been dcseiibed by Mr 
The art of swimming has, however, been systemati- Sjiencer, in the sixteenth volume of the Philosophical 
eally treated by. Baclistrom, Kunst zu Sclnvimmen, Map/tzinr, con.<-isling only of a muiiber of <dd corks, 

Kvo, Berk I71'2 ; by Theveiiot, Ail dr Na^er, Paris, arranged so sis to foim a girdle; »ind in ISOb', Mr 

1711; and by Bernurdi, Aric Rnuionala del S'lwlo, 'I', t'. Daniell obtained a gold medal from die Su- 
? vols. 4to. Najilcs, IT^I- ciety of Arts fur the invention of an apparatus of 

It is easy to convince ourselves, by trials in a w’arin water proof Icatlier, snridunding the boily, which, 
bath, without referenci to Robertson'.s experlnients according to the testimuiiials be produced, bud saved 
(/■*////. Trans. IToT), that a substance possessing a the lives of some jiersons wlio had been s.iihiig in a 
very small di'gree of buoyancy is sullieient to enable plea.suru boat on a river, in .smoolb water, it lias 
the human body to Hut without effort. In fact, been Miggested that throwing n foot bull, with a 
when the che'.-f is fu'ly expanded, the thinnest and small weight tied to ii, to l!ie pirsoii immersed, 
most bony per'-'oii will conmntily float in se.t water; would often iitliiril Mitiicuiit ie-istancc; and with 
but the elfort of keeping the che.sl expanded is as fa- respect to tlo;itiiig, ili< le i.^ no doubt tJial any of the 
tiguing as any ntluT mu.-eular exertion; and when assistances whicli tiave been propose<l would be suf- 
thc ehrsi collapses, the fattest puojile may bo in fieient, if lliey were at Iniml ; but ihere is another ol). 
danger of^iiiking unless they have learned to swim, jert, to wliieli it is necessiiiy to aUeiid, in cold, and 
Sir Wiliinni Ilamilton, indeed, tells us that in ITSd, even in temperate climali.s, tli.it of .supporting a tem- 
a woman of Sedia, four inoiubs gone with child, jieruture enmpi.titilv willi lile and liealih, it the ini- 
was .swept into the sea by the w'ave” accompanying mersion is liki'ly to be .if long duration ; and an ad- 
the eai Itnjuake, “and wus taken up nlive, floating dilional provision of woistc.I stockings, j.iekds, and 
on her liutk at some dist.inee, nine liouis after; .she trowsers, will be almost as essential, in such eases, 
bud been used to swim; her aii.xiety and sutrering, as the means of obtaining buoyancy, 
liowever, had arrived at so groat a piicti, that just at For the second object which is desirable to a ship 
the time that the bout which took her up uppeared, in di.struss, that of obtaining a safe communication 
she was trying to force her head under water to put with the sinire, it Ini.s been usual of late years to 
a period *o her miserable existence.” . rely prinei|iully on the liuiiiane exertiuns of pir.sons 

In China a frame of bamboo surrounding the per- who may be on the coast, and who may have made 

son is used tor a flo.it, and the ligl'itnoss and strength preparations tor this puipo.-c; and with this view, 

of tin's stibsiauee must iiiuke it extremely proper for .'•onie iii.slnietions I'oi; properly eo operating in llu> 
the purpose; sometimes also a gourd is tied to a measures to be adopted with C'.ipt.iin .Alaiiby's ap- 
eliild, to secure its flouting in e.ise of accident. The paratu.s, have been libi rally di-tributed to ail ships 
inflated goat .skins, used fioni time: immomoriid by when tliey received their papeis tiom .some of the 
the Arab.:!, or the seal skins employed by the Clii- Briti-li eostom liouses. Tliere arc, liowever, .some 

lian.«, have the disadvantage of being easily puiictur- simple expedients, wliicb may be adopted for this 

cd by a rock or a spar; an objection wliieli is also purpose by peisoiis on board of the ship: for ex- 
more or less applicable to all substaneits containing ample, the makii'g ti kite with a pocket handker- 
airj for ex imple, to the air jaeket.s desciibed inl.cti- chief slretelied over a h iup, and eau.sing it to curry 
pold’s Theatrum Pontificium, published about I?-*, a rord to tin; lee shore, by nie.ms of wdiich a stronger 
A float of a semicircular form was recommended by line, and at la«t a hawser, iii.iy be drawn by jiersons 
Oznnam, the author of the Itecrealions ; and Bach- standing on the beach. A line may also soinctimc.s 
Strom, in his Art oj Swimming, jiroposed to float a be carried on shore by a ca'^k, nllnwcd to drift bc- 
troop of cavalry by fixing cork to the saddles. The fore the wind ; and a bag lias been recommended to 
VOL. VI. 1»AUT I. 
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i.ii' I'll- be altaclied to such a ca*k or to u buoy, in order to 
•iivi-rv ^ insure it< croiwnjj tlic surf. 

^ Mr Cleghorn was al'O rt'tmrdeil, in 1814, l>)'the 

Society of Arts, for tiie iiivintioii of u buoyant line, 
liaviiijr a heart of eoik, to obviate tlu* iiiconvenieiiee 
ubicli would .iri-e from its sii\ki:i,' and bi in^ drugged 
on the Slones under the breakers ; but lie observes, 
that in heavy storms there is gem rally :i eurrent 
along shore, which remit rs the method almost ini- 
praeiii'ahle. ('I'tiiii'niliiuia, XXXI1. p. IHl.) A Mr 
Wheatley assures us, in Caplaiti ^lallbJ’s Ussiiii, 
that his own life, and that of eight other persons, 
were saved iii ITfll by a lead line, whieli was earned 
on shore by a Newloundiand dog tiint he happened 
to have on hoard; wTn n two good swimniers had 
been drowned in the ‘attini|>t to swim on shoie. It 
bad orcurreil to Lieutenant Hell in that a lopc 

might he thrown Iriun a ship which liad siriiek, liy 
means of a moitar eai lying a he ivy shot, and upon 
the prinrijile ol the gini harpoon; and he showed 
the piaetie.ibility of the Mig';i-stioii by an art mil i.\- 
periiiieni, in wliieli a deep-se.i line w’as carried to a 
di-tai.ee of about 400 yards. {Tunis. Sac. 

\XV, p. l.'Jti.) lie leeoimnended that every ship 
should be provided with a mortar capable of carrying 
sneh a shot, and observed, that it might lie plaecd 
on a coil of rope to he filed, instead of a eaitiage. 
'I’ho line was to he coiled on handspikes, which 
weie to be drawn out hel'orc llie mortar was fired. 

In 17f>‘2 lie received a pre.niiiin of ;,() guineas Ironi 
the Society of Art.s {Tiniisaiimuf, p. -01); and 
he nhtamed hi- pri'iiioti.ui in the Otdnaiice a- .in uc- 
knowiedeineiit ol his intiit.-. 'I’he shot was li> weigh 
about 00 jhiiiikIs i.r more, and the moit.ir five or six 
iiuiulred weight. 'I'lie expeiiineiits of the h'rencli 
artillery ,it Lafere were subsequent to those of Mr 
Hell, lliougli they have soinetuncs been quoted as 
the iirst ot the kind. 

It has. however, generally been thought impracti¬ 
cable to manage a iiioitar with efreet under the or- 
(. un).stance.s ofacliial shipwreck ; and Mr Trengrnuse 
has preleried a rocket, a.s more easily fired, and as 
having u smaller iiiiti.il velocity than a shot, so that 
the rope would he less in danger of being broken by 
the impulse, lie found that a rocket of <S niinees 
rarried a mackerel line ISO ynrd«, and a pound 
rocket 21*2; and, in some exiieiimenfs made under 
the in.-peetioii of 'he Society of Art.s, a roeki't, an 
inch and a qmirtcr in diatneter, carried a cord ucios- 
ihe Serpentine Itiver in Hyde Paik. The mu.sket is 
provided with a valve, to prevent the escajie of the 
materials of the rocket, and it it to be fired with a lit¬ 
tle powder, without wadding, 'fhe whole apparatiis 
i.- packed in a chest, cont.iinmg from eight to twelve 
roeket.s the nuiskct, a life spencer, a ehiiir, to tra¬ 
verse on a rope, a canvas hag, and a ball of wood to 
throw to a person swimming. Mr Trengrouso was 
complimented with a medal from the Society ot 
Arts in \820. (Vol. XXXVIII. p. KJl.) 

Sect. IW—E-vifinul Alciins of F.sctfpcJiom Ship¬ 
wreck. 

The means to he employ ed by persons on shore, 
in cii.scs of shipwreck, depend either on projecting a 
tine over the ship, or on the use of a life boat. Mr 
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Hell had cursorily observed, that a line might be l ife Ttf- 
carried over a ship from the shore by means of his. 
mortar; but for fhe actual execution of this pro¬ 
posal, in a variety of cases, we are indebted to the 
meritorious oxLrtioii.s of Captain G. \\\ .Manby, 
whose apparatus, according to the report of u ('oiii- 
niittee of the llou-e of Commons, dated in March 
J810, iqipeiirs “ to be admirably adapted to iU pur¬ 
pose, and to have been attended with the fullest suc- 
ee.-.- in almost every instance." In consequence of 
this report, Cajitain Manby was thought worthy of a 
Parliamentary rewuid; and he afterwards published 
u description of Ins inventions under the title of An 
Kssnif on the Vresen'atum of Shiptereeled Persons, 

8vi>. London, liS12. He hud previously'received a 
gold medal from the Society of Arts in 1808. ( Trans- 
aehuns, X.XVI. p. 20.0.) Hi.s success makes it expe¬ 
dient to extract from his Essni/ a detailed description 
of the apparatus, and it will be easy to make it some¬ 
what more intelligible by' a slight alteration of the or¬ 
der of arrangement. 

P. 21. “ I'he method of affixing a .rope to a shot, 
for the purpose of cll'eeting communication, when 
projected fioni a piece of ordiiunee over a .stranded 
vc—el, wa.-‘ul length .siii'ceedcd in, by introducing a 
jagged piece ol' iron, vvitli an eye at the top, into a 
shell, and seriiring it by filling the hollow sphere 
vvilli boiling lead ; and in anollicr way, by drilling u 
hole through u solid hall, and passing a piece of 
iron, with an eye to it, as helure deseribed, to the 
holtoiii. where it should be vveli secured by rivettiiig." 

(Plate ex. fig. 21'.) 

“ To [iio.luee the means of connecting a rope to 
a shot, and {ircvent its being bnnil, and rendering it 
* irres!sti/)/e' to the puivcri'ul iiilhiininalion of gun¬ 
powder, was the labour of infinite time, and (he 
nniiiher of experiments to aeeomplish it is beyond 
all po.ssible conception. Chains in every variety of 
form and great strength breaking, proved tliat it re¬ 
quired not only an clastic, but a clo.scr cunneeted 
body. At length, some stout platted hide, woven 
extremely close to the eye of the shot, about two 
fiet in loiigtli licyoiid the iiiuxxle of the iiiere, aiic 
with a loop at liic end to receive the rope, happily 
elfi-eted it.” (Plate CX. fig. J.*;.) 

•' Tliis method is certainly desirable, as the rope 
may, iminediately []as] it is required, be affixed to 
the loop, and applied in service. 'I'lie form of the 
platted liiile may likewise he woven by twisting it in 
the manner that the lashes of whips or ropes are 
spun ; (lierc is anotlier method, by passing the ro|ie 
Ihroijgli a ease of leather, taking the greatest care 
that it is so well secured at the eye of the shut, us to 
leave no room for the si.ii!Iitf..st pl.vy, as is repre- 
seiiieil by the following baubed shot.” (Plate CX. 

I'g- HI ) 

“ When the crews of the distressed vessel are in¬ 
capable of availing themselves of the benefits arising 
from comiiiunication, they having previously lashed 
themselves in the rigging to prevent being swept 
away liy the sea, which is repeatedly breaking over 
them, and when, from long fatigue and the severity 
jf the storm (on which occasions it too frequently 
occurs), they totally lose the use of their limbs, and 
are rendei'ed incapable of assisting themselves in 
12 



PRESERVERS. 



Ui'c I’rc- the slightest degree—the ndvantages of this shot 
•ervL-ra. ou Jtj, bm'iig projected over the ve^scl, and 

the people of the shore hauling it in, it tirmly se¬ 
cures itself on some part of the wreck or rigging, by 
which a boat can be hauled to the relief of the dis¬ 
tressed objects; anil by the counterbarbs it is ren- 
deretl iinpossiblu Qihat it should] give up its hold, 
or slip, while that part of the wreck remains to wliicb 
it lias secured itself. 

“ Among the many that liiive been saved by this 
shot, the fiillowing are testimonials of a few of the 
eases:—We, the crew of the brig Nancy, of Sun¬ 
derland, do hereby certify, that we were on board 
the said vessel when slie was stranded on tlie beach 
of Yarmouth, on Friday morning, the 15th of De¬ 
cember lSO(),'and compelled to secure ourselves in 
the rigging to prevent being svvc|)t away, the sea 
running so liigli over the vessel. And we do further 
iclurc and certity, that Captain Manby, firing a 
rope with a liookeil shot, securely holding on the 
wreck, enabled a boat to be hauled from the siiorc 
over the suif to our relief, otherwise we must inevit¬ 
ably have perished.” This cerlilicatc is attested by 
six signntureii. 

P. 27.—“ F.icilitiiting comraiiniciitiori is at all 
limes of imporlanee; but wlien the stranded vts.«el 
is ill momcritary danger of going to pieces, this point 
becomes a consideration ofcxlrcmo urgency. I feel 
a persuasion that tins piirticular service can only be 
rallied into elfect by a small and light piece of 
ordnance, the range of uliieli is conseijiicntly very 
inconsiiL'r.able, when compared with that of a large 
and heavier piece, as it is weight alone that conveys 
the rope. In order, therefore, to increase tlie 
powers of a shot projected from a small niortur, its 
natural form must be varied, so as to give it addi¬ 
tional ' preponderance.' The following shape, in the 
form of a pear, has been used with the greatcsl suc- 
eess, for by the increased weight, the shot’s nio- * 
mentiirii and power over the line is in consccjiieiiee 
considerably augmented in its range ; and when 
made to fit the piece as close us possible, a gri.it 
increase ot vehicily is likewise produred from that 


ney on the lOtli of November 1810, when boafs cii- Lift Fr»- 
dcavoured to go to their relief, and were cnalilcd to xrrera. 
get out of tile haihour on the ebb tide, within op '^ 
yards of the vessel; but it was found impossible to 
approach them nearer. Had siieli boats been pro¬ 
vided with a piece of this desciiption, and tiic s,inu‘ 
fiiiniy seemed nn a stout piece oi idunk, liy the iiidi s 
left at each corner of the iron bed, they might luue 
projected a small rope, coiled in a crate or hu'-kit 
made to the torin of the bow of the boat, and the 
persons in the boat, .so provided, would not have re. 
inained the distressed .spectators of the untimely end 
of their fellow creatures, without being able to af¬ 
ford them the smallest relief, although so little was 
then wanted for that desirable purpo.se.'’ 

“ Although advantages have been pointed out in 
the use of tliese small iiiurtars, it is necessary to he 
kept ill rcmemliranee, that they are produced lor 
particular service.s, as the nature of the coast, and 
circumstances attending the distressed vessel, will 
direct what piece is best adapted to the undertaking. 

To enable the mind to fiiriii a judgment what can 
bo effected by other pieces, the following are the 
mimito.s of experinu-nis made with a five and half 
inch brass mortar, slating the (piantity of powder 
used, and distance the ropes were projected again-t 
a- strong wind, at tlie angle of 17 degrees (elevation): 
weight of the mortar aud bed about three hundred. 


Oiitiiev of 
I'uwilcr. 

YanisoriiirlijYHnU of ileeji 
& linlf rope I sea liiir. 

-!■ 

Ill 

Its 

(> 

1.7<) 

182 

8 

IS4 

215 

It) 

'J()7 

‘J-W 

12 

2.2.5 

21)0 

11 

2.50 

:il() I 


“ With a sliorl eight inch niort.ar, the weiglil of 
whieli and bed was .su|)po.^ed lO be about seven hun¬ 
dred ; the angles of elevation uncertain. 


dcercase of wiiid.igc. (I’late CX. fig. II.) 

“ i’ortubilily in the construction of ii piece of 
ordnance (as just described) is the very essence of 
this service ; and cuminuiiicution with the stranded 
vessel or wreck may be eilected with a cord, by 
wiiieli curd a rojie can be conveyed, and by that 
rope a hawser or cable sent to the distressed vc.«sel; 
for this purpose the following was constructed.’’ 

(Plate CX. fig. 18.) 

P. .11—“ A person completely equipped with P- 15—“ DirccUons for Uihis; the apparatus .— 
cvery^ necessary apparatus to efl'cct communication When the rope (winch should be pliant and well 
with a ve.s.scl driven on a lec-sliorc ... the liurscman, stretched) is brought on the beach or clilf opposite 
fully equipped, travelled a mile and a half, the liow-- to the stranded vessel, the most even .spot, and tree 
itzer was dismounted, and the line projected I5;l from projecting stones, should be selected to lay it 
yards in six minutes. on, and great care be taken that no two parts ot it 

“ The application of a small piece of ordnance whatever overlay or evi-n touch each other, nor 
(Plate CX. iig. 21) likewise olfers particular advan- must it be hiid in longer lengths than of two yards, 
tages, capable of being employed from a boat to go Hut to project a small line or cord, it will be ncccs- 
to the assistance of a vessel grounded on a bar when sary, if it is rcipiired, to contract the faker to balfa 
running for u liarbour, the necessity of which re- yard at most, to nvoiil the jerk received at the end 
peatediy occurs, and was twice witnessed at Blake- of each right line. The best method, with such a 
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Ijtr I’rt- description of coni, is t‘» lay it on the ground in tlie 
tcrvi'i >. most shoit and irregular uindinga, to lelievu it Irom 
tins powerful iinpiiKe. To prove the i ffect of tlie 
iTiipuliic on a lope, if it is fakid iii leiigtlia often or 
hfieen )ariU, ii will lireak e icli lime, as it then he- 
i'uiiies ,1 most poweilul penditlnm. These precdii* 
tions tire ah-.iilutcly neces.'.iry to the success i f the 
neiviee. 

•• I'he lollowing has, after various trials, been found 
a certain method of lading the rope, and placing it 
into compartments. \Vivinh Fnkhii', l*late 
hg. I.) 

“ A purtieular ntlention to this mode will never 
fail with a good rope, wiien the impedmienla are ie> 
moved that might otherwise ob'lruet its rapid flight- 
its advantages are, that it will allow- tlic eve rapidly 
(yet eonectly, yii,'/ fn/oujiinn;, which is ahsolutely 
necessary) to pass over the dillerent eonipartiiu nts, 
and at once discover if any f.ike has heeii displaced 
hy the stoim, or liy any other casualty or accident 
come in l•l)nlaet with uimther part, which would de¬ 
stroy itsapplienlion hy the rope breaking, 

‘‘ It may likewise be coiled in tiie iiiaimer used in 
the wliale fisbery; u/ia/e/«/;• (Plate C,\. fig. S); and 
in the following nietliod, tliain /'aking (Plate CX. 
tig. .-i). 

'• It is, however, necessary to add, that great at¬ 
tention is reijuired in laying it agreenbly to the two 
latter methods, ari.sing not only I'roin the arm being 
liable to get under eeitain parts of the rope, and 
thereby displace it, but from the great anxiety of 
mind natural on these oreasions, where the lives ef 
fellow erealiire.s arc literally dependent on tlieeoi- 
rectiH'ss with winch the rope is laid; it is, therefore, 
extremely diHicult, in u moment of agitation, to de- 
teniiinc whether any overlay lias taken place, an er¬ 
ror that would infallibly destroy every endeavour, 
and orcasion even tlie fate of those whose lives we 
might be exirting ourselves to preserve. Could' 
persons in the peiformancc of this service be al¬ 
ways collected, the two latter methods would have 
It decided advantage over the first mode of faking, 
they being laid in a much less space of time. 

“ As all these mi‘thi)(|s of lading the rope oeeupy 
tune to place it with the care necessary ; and as it 
iias repeatedly hajtpeneil that vessels, very soon afler 
grounding, have gone to pieees, arid all hands |)e- 
rished, it was necessary to ]>rodiiee a niethiKl of ar¬ 
ranging the rope, .so that it eouhl be iiumeiliately 
projected as soon as it arrived .it the spot; :ind 
none jiroved .so effeetiud as^ wlieii brought reaily 
laid in a basket." (J*late (.'X. fig. 23.) 

Jii this ea.se, tlie rope should be most earcfully laid 
in alternate tiers or fakes, no part of it overlaying, 
and it should be well .secured down,tliatin travelliiig it 
be not displaced. Put, above all tbiugs, no mistake 
must bapjK-n in i’laci.no the basket enoeKHi.Y. 
For example, that the end of the basket, from wliieh 
the shot hangs in the above plate, sliould Iw pre¬ 
viously marked, as it is here represented, and must 
be placed towards the sea or wreck, that the rope 
be delivered freely, and witboiil any chance of en¬ 
tanglement. it will be seiireely necessary to add, 
there will be several' tiers of the rope wlieii laid. 
The utmost care and attention arc required in lad¬ 


ing the rojie in tiers with strict regularity, to pre- I'ifr !''« 
vent entanglement. .‘irviri. 

J*. 3f>.—“ 'file nest is the application iil’the mor- 
tar. If the w iiid is sidewise to the shore, it must be 
jioiiited siiflieiently to windward to allow for tlic slack 
of the rope lighting on the object, as the rope will, 
of course, be considerably borne to leeward by the 
elfeet of a strong wind, and by its being laid at a 
low elevation, iiiMiri’x the rope f.illiiig .igaiiist the 
weatherinost ])art of the rigging. While this ser¬ 
vice is periuniiing, great care should be taken to 
keep the mortar dry ; nor should it '.le loaded until 
every thing is ready ; when that is done, it should 
be primed ; but as it would be impossible to do it 
with loose powder in n siorin, a lube is eon.striieteil 
ill the simplest luaniier of eominoii writing paper 
(the outer edge being ceineiited wilh a little gum) 
in this fiirm. (I'lalc CX. fig. *i.) It is filled 
with meal gmipow'der, made into p-aste ivitli spirit of 
wine; wlieu in a state of drying, run a needle 
tlirough (lie centre, and t;d<e care the hole is lel't 
open, for, on the tube being inflamed, a stre.tm of 
lire tlarfs through the aperture with such force as to 
perforate the cartridge. '1 he mortar should then 
instantly be fired, and in order to le.sseii a diflieiilty 
that iias often oeeiirred in performing tliis service, a 
jiistol tuny be used, having a tin box over tile lock, 
to exvltide the effect of wind or rain on the jirinnng ; 
and the mtiz/.1e being cut [obliipiely j, dilates the iii- 
ll.iiumatioii, so us to require but little exactness in 
the diieetiun ofTlie .dm. 

“ \\u will siqipose the euinniunieation to be 
seeiireil, idtboiigii it is scarcely iiei’essary to oiler 
any other assistance than that of a rope, as the in¬ 
ventive genius of a .sailor will sujiply everything 
else, jet I could expect the peojilc on shore to get a 
boat ready for meeting the vessel when ilriveii on a 
beach ; It is the promptest and must eerEun method 
of relief, as well as the mo.steasy to be aeeompli.sbed, 
for by hauling her off with the rope projected, the 
boat's head is kept to tlie wave.s, and not oiilj- in¬ 
sures safety by rising to the .surge, but prevents lier 
upsetting." 

Again, p. .oy,—“ When the rope attached to iJic 
shot (not having barbs to it) is fired over the vessel 
and lodges, let it be secured by those on board, and 
maile fa.st to .some firm part of the rigging or wreck 
that they may liaul off a boat hy it; but should 
there nut be any boat, then haul on board by the 
jirojected rope a larger one, and a tailed block, 
tiiriiiigli which a smaller rope is rove. l.et the 
large rope be made fast at the ma.st bead, between 
tlie <'ap and the to]i of one of the lower masts, and 
tlic tailed block a little distance below it; but, if the 
musts should have been cut or carried away, then it 
must be made fast to the loftiest reinwining part of the 
wreck. When this is dune, there will be supplied 
fruin the shore a cot, hammock, netting, basket, 
hoop, or any of the nuincruus re.soiirees of seamen, 
whieli will run on the larger rope, and be workeil 
by the people on shore. If a cut be used, the men 
may be so securely fastened to it, as to jireeliide all 
jiossibility of falling out, and tlieii lie brought from 
the wreck, one by one, in perfect safety.” 

P. 4 . 7 .—« While communication is gaining, three 
1 
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sukps Hhoitld be driven into the ground in a triangular 
po.'itioii, 80 as to met t e)<'seat the headsto8U))|)iii'teach 
ollui'. As soon as eoinni’.iiiication has In’cn efFectid by 
the erew of the \ esselj and they have seeured tiu; line 
attaelied to the sliol, made last to these stakes, and the 
<Tew w ill haul tin board liy It a largt> rope and a tailed 
bloelv, through whieh a smaller mpe is t(. be rove, 
both ends o(‘ whieh (the smaller rojie) are to be kept 
on shore. When they have seeured these on hoard, 
and the larger rope is rove through the rollers, let 
.a gnn tackle jnirehase be lashed to it, then lash the 
piireliase to the slakes. l$y tiie means ot'the piirehase, 
the larger rope may be kejit jit a fit tiegree tit’ ten¬ 
sion ; tor, if t .ire be taki*n to slacken the piirehase as 
the .slii|) Wills out to sea, the danger tif the rojH’ being 
liriiketi «lil be ginrdeil against; ;inil tin the tither 
ii Old, if the ]iijrehase be g.ithered in as the ship 
rolls tottaril the shore, the slackness of the rope, 
'tvhieh ttonid prevent the etit traversing as it ought 
to ( 1 ( 1 , and |ilnng(‘ it m the uatermore than it olher- 
uist- would, will be avoided.” (Plate CX. tig. <).) 

I’. ,‘i<|_Siipjiosiiig ntilher boat nor cot app,ira> 

tils at hand, first east off the shot IVom the projt'ctetl 
rope, and with a close hitch, thus (I’liite C'X.. fig. 
17 ), let it be piiloter the head and .slioiildcrs of the 
person to be saved, bringing it close under each arm, 
ilratting it tight, OBsuitvisi. I’.Mtriciji.Aiii.v tiiu 
KN. u IS o\- riiK iini’.A.STJioNit; for, by h;iving the 
knot ill tli.'it position, oo the people uf the shore 
tiaiiliiig ihe |ier.oii rrom the wreck, he will natural¬ 
ly he (III his li.'ck, eoiise(j(iently, the face will be 
uppermost to sei/.e every moment for respiration, 
.il’ler each surf has pas.sed over the body. If eir- 
«‘uiiisi,iiiees eom|)el recourse to tins method, care 
iiiii.st be t.ikrn to free the rope from any jiait of the 
wreck, and to jump clear away ; but should them 
be more than one on board, each man should niuko 
him-elf fa.sl in the same way, alwve four feet from 
the oilier, and join hands, all nlteiiding to the aaiiic 
• lireetioiis." 

I’. ()■(—“ I'or oiriitff Ilrliif to Vusscls Stranded 
tin a L(y ihoic in a Dark and Teiniiestuous Nigkt. 

(t will be reipiisite, first, todevi.se the mean.s of dis¬ 
covering jireeiscly where the (listres.sed vessel lie.s, 
when the erew are not .•ihle to make their situation 
known by luminous signals; .secondly, to jiriKluce a 
iiietliod (if laying the mortar tor the object, with as 
Hiiicli accuracy as in the light; thirdly, to render 
the flight of the rojie pfrCectly distinguishable to 
those who project it, and to the erew on board of 
the vessel, so ili.at tlu'v cannot fail of seeing on what 
part of the rigging it lodges, and consequently have 
no difiiciilty in securing it.” 

“ To attain the first object, a hollow ball was 
made to the size of the piece, composed of layers of 
pasted cartridge pajx'r of the thickness of Wf an 
inch, having a lid on the tup to contain a fuze 
(Plate ('X. fig. 3), and it was then filled with about 
lillv luminous balls of star composition, and a siifli- 
cieiit quantity of gunpowder to burst the ball and 
jiitiame the stars. The fuze fixed in the ball was 
graduated, to set fire t« the bursting powder at the 
height of ;tOO yards. Through the head of the fuze 
were drilled holes, at equal [distances], to pass 
tlirough them strands of quick mutch, to prevent the 
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po.ssibility from any accident uf the inalcli f.illing 
out, or from its not firing the fuze. 

*' On the stars laing released they eonlinucd ’ 
their .splendour wliilc falling, for near one minute, 
which allowed aniple time to discover the .situatinii 
of till' distivssed v(s.sel. 

*' Uiiriiig the period of the light, a .st.ind. with 
two upright sticks (painted white, to render them 
morn di.seeriiililc in the dark), was ready at hand, 
and pointed in a direct line to the v(Wl (I'hte 
CX. fig. 7.) 

“ \ shell, affixed to the rope, hnv ing limr holes in 
it, to receive a like ninnher of fuzes (headed as before 
(loseribed), and filled with the (icreest and most 
glaring coin position, which, when inlliinied at tin- 
discharge of the piece, displayed so splendid an ilhi- 
miiiation uf the rupc*, that its flight could nut he 
mistaken." (folate CX. fig. ‘i'f.) 

P. (ili.—" Tii^rt a Unat ji wii a Heni /i over the Siir/. 
file iniportaiiee of going to the relief of ships in 
di.stres.s at a di,st-inec from the land, or fur taking oil' 
jiilots, was viewed as ol the highest e<ins('((iieiice h\ 
the Klder lirctliren of the Trinity Mouse, and 
ofl'ered to n;y particular attmiliim liy several distin¬ 
guished characters. After iinineroii.s ex|ierimrnts to 
Hceoinplish it in various way.s, the mode following 
was most approved. About forty fathoms of two 
and a half inch rojie, made fast to two nuiving an¬ 
chors, was laid out parallel with the shore, at a dis- 
tanei’ beyond the sweep of Ihe surf; to the centre 
ol this roj'c was m.ade fastulmoy of siiffieient power 
to suspend the great rope, and prevent it from ehaf- 
tiiig on the .s.'in(j, rock, or stones, a . well .-as enilHd- 
ding, a eireumsbuiee tliat has reiidcrei! it iiiqios.silifi-, 
on a sandy or shingly coast, to lioavc out ;in aiK'hor 
with a rope to it from tin* shore. As thi.s service 
should be performed in liiii weather (to be prepared 
for the storm), it may lie regulated v( ith the greatest 
uxaetiic.ss, and should take place at the top of high 
water, that the npjier part of the buoy may be at 
the full .stretch of its power, and only st'eii at that 
time. (Plate CX. fig. 10.) 

“ Should the shore be extremely flat, it will be 
(l(‘sirable to plaee another set at .i sulliciimt distance 
beyond the first, to ensure the operation of this me¬ 
thod ill any state of the tide.” 

P. 71 —” The royal mortir being brought to the 
sjiot, is to be jxiiiited in the direction for the buoy, 
and should be laid at a very low elevation, but such 
as to insure the range ; for the more it is depressed, 
the less slack of nqH' there will lie from the (larab.-i- 
la formed in tlic shot’s flight; the baskd with the 
ropu ready laid (having a Iwbed shot to it) is to he 
placed 111 the front uf the mortar; on its being fired, 
instantly iiaul the slack of tlie rope in, to prevent 
the effect produced on it by a strong tide. Which 
being done, let the remainder be gently hauled in to 
insure the shot’s grappling with the great rope ; 
when tliat is caught and hooked, a power will be ac¬ 
quired fully adequate to the service. (Plate CX. 
fig. 16.) 

" As a cast-iron anchor appears particularly adapt¬ 
ed to this metluHl, and would be inncli cheaper than 
hammered, the following is a plan of one wliieh the 
Honourable the Navy UiMird approveil, md allowed 
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1 It' - me to cast at tlu-ir expense, for the purpose ofrnak- 
iiig the experiment." (I'liitc CX. fig. 20.) 

I*. 4 .<t_“ Wlien II vo*ihtl is in tliul extreme and 

perilous .situation, dii\eii under a nigged and iiiac- 
ies.sil)l<‘ cliff, JUid ill danger of going soon to pieces, 
the most prompt inethiHl I shoiilil .suggest i.s. by 
lowering to the erew a rope willi .stiff loops sjilieed 
into it, at the distance of a foot and a Ivilf from each 
loop, of sufiiciciit si/e to contain the fool, by which 
they can asceiul as a ladder. (I’l.itc tiX. fig. 6.) 

•’* 'I'his rope ladder is capable of being pro¬ 
jected ; and one of tin iiieli and hall’ rojic was 
thrown from a mortar lyt yard.s. It might also, 
from the simplicity of its structure, be exlrcniely 
ii.sefiil in escaping from a house on fire. By mak¬ 
ing one end fast to the leg of a bed or a tible, 
the person wotihl come down from the window 
in .safety, and with iiuich less dilficully, and (piiek- 
er than with the common rope ladder, which is 
heavier and more imwiehly. Jt lies great advan¬ 
tages when employed in saving .shipwrecked men in 
situations just described, when, from e.xtreinc cold, 
and almost benumbed limbs, it woiiUl be iiiipos.sible 
for them to climb up a rock, or ascend it even by 
the aid of a common rope. The holds, thus spliced 
in, will support both hands and feel.” 

The lleport of the ComniiUee of the Hon.se of 
(lominons contains also njiaper of iiistriietions fortlie 
managers of Captain Manby's np(Miratns on shore, 
which are somewhat more minute than the dircetions 
published in his Essay. For example, p. J.'), 

If the wind be sideways to the .shore, the mor¬ 
tar must he jiointed siillieiently to windwards to al¬ 
low for the slack of the rope lighting on the object, 
as the rojic w ill, of course, be borne considerably to 
leeward by the effect of a strong wind.” 

“ Tlie tlistancc your judgment dcciiles the vessel 
to be ti’oin the shore, should regulate the charge of 
powder ns stated in the scale,—taking just a su/fi; 
cient (piantity to clear the object; an attention to 
this will be more certain of yonr effecting eominii- 
nication, and guarding against the danger of the 
rope breaking, or any other circum.stance that might 
prevent the successful perforniaiiee of the service. 
The elevation of 15 degrees is to be prefern-d, par¬ 
ticularly if the wind is sideways, pointing the mor¬ 
tar sufiieiently to Hindw’urd, ns tlie rope woiihl then 
fall against the w’(>atlu'rntost part of tlie rigging of 
the stranded vessel." 

“ Vt’lien a \es!>el is driven on shore in the night, 
you w'ill Basil gunpowder, as ollcii us convenient on 
your way ; this will animate the crew, and denote 
to them you are romiiig to tlieir assistance. On get¬ 
ting to the spot where you have reason to suspect 
the ves.sel lie.s, as you arc not able to discover her 
from the c.xtreme darkness, ajid if the people on 
board cannot []niake kiiown3 their situation by lumi¬ 
nous signnl.s or noises (which they will be directed 
to make if possible), you will lay the irmrtar at a very 
Jiigh elevation, and fire a light ball.” 

" .Just before you fire (the rope) it would be ad¬ 
visable to let off a blue light to put the crew on tlicif 
guard, to look out, and be ready to wciire the rope. 
The service can be perfonned w ith a carroiindc.” 


In p. 15, Ch. IV. we have a copy of Directions to l-ue I’le- 
persons on board vessels stranded oii a lee shore, sn''to- 
proposed to he delivered to the masters at the cus¬ 
tom hoii.se. It i.s observed, that even snapping a 
pistol, when the powder i.s wet, may soincliine.s af- 
foftl H .sigu.d visible on shore, from the .spark.s of the 
steel nio ;e. 'J'he olher parts of the directions will 
be easily supplied by those who understand the 
principles of the jiropo.sed iiirnlc of relief. 

'J'he last description of the inventions to he con- l.ilt Itwu. 
sidered W’ilh regard to the pieservatioii of lives, in 
cases of .shipwreck, is that ol' l.ife Boats which an- 
of such a construction as to be iiicap.xble of sinking 
even when /iih'd w'ith wate'r. 'I'he oceasioiial adap¬ 
tation of the eoiiiinon boats of the ship to .'iiieh pur¬ 
poses, by means of em|)ty casks, has been already 
considered. But tlie bouts now in (piestion are siiji- 
pu.sed to be kqit on sliore ut prujier stations, and 
mniiiied by active persons, who are in the habit of 
exerting tJieuiselves lor the relief ef .seamen i:i dis- 
ti’ess. 

Mr IJeiirv Greiitbead, of South .Shields, received 
a gold .nedal anil filly g'linea.s Iroia tin- Society of 
Arts in JR02,and a Parliamentary reward of!.. 120(), 
besides further reimiiieratioiis from iho Trinity 
House, and from Lloyd’s t'ollcc-Ilouse, for his iii- 
vcntioii of a life boat, xvhiili is de.serilied in the 
Tniuanctioni ofllir Snrirli/, Vol. XX. ji. 2y:». The 
length of this boat is thirty feet, its lireadtii ten, amt 
its greatest depth about tlirec, besides a general eiii- 
valiire which nearly doiible.s the depth, as reckoned 
from the ends; the eonvexity below being ijiteiided 
to give it a greater facility of tiiriiiiig, and a greater 
power of mounting on the w'.ives without siihmersion 
of the bow, which xvoukl iiiereasc the risistaiiee, 
though it would not sink the boat; the breadth is 
also eoiitimied further than usual fore and aft, in or¬ 
der to contribute to tlie same property. 'J'he gun¬ 
wale projects some inche.s, and the sides below it 
are eased with pieces of cork, amoimtiiig in the 
whole to seven hundred weight, which an; secured 
l»y plates of copper. 'I'liere are leu short oais of fir, 
fixed on jiins to the giinwule.s, and a longer oar fui 
steering at each end, both end.s of tlie boat being 
alike. Jt is jiainted wliite, in onler to be move con¬ 
spicuous, and ;i e.arriage is provided, for conveying it 
over laud when required. 'The description is ae- 
coui^xuiied by doeuiiients of the preservation of two 
or three hundred men by the boats of South Sliii'Uls 
and North Siiiekls, w'hieli were built in J7i)<Juii(l 
J79S re.spectively. 

Mr Christoplu r Wilson received a gold medal in 
1807, for a life boat with air giinw.iles, which was 
tried at Newhnvcii, and wa.4 said to be lighter and 
more manageable than Mr (ireathead's. ('/'ro/zioe- 
iions, XXV. oii.) 

“ J-ittlc is rei[inre(I,” says Captain Miinby, p. 78, 
to estiihlish the iiiiportuiice and advantages that 
W'ill result fiuin giving every boat the projicrtics of a 
life boat, pai'lieiilatjy when taken into eoiisideratioii 
that it can be produced at a very trilling expeiuc.” 

To illustrate the method of giving the properties 
of preservation to any boat, 1 have selected the re¬ 
presentation of a uinn of war’s jolly boat, fitted up 
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I lu- Trc- lo iji.ilit* (‘xppriinpnts thcrfon, hy permission of the 
tiivoT'. IlaiioiiPtiblf Coininl'i'sioiuTS of tlic Nuvy lionril. 
riin'ccnf (I’Iste t'X. Ii;r. 25.) 

vv,i!is\ '■ 'I'o f;I\'e it Innnniiey, empty raslts were well 
Ni iiiil. lR>|]ed aiul M'eiired in it. For tlie iiil\niit;i{'e of 
' keepin.tr it in an iipri<;lil position, liiiinehing from a 
ll.it sliore, beaeliin^r, and to reMst iipsettin/r. it bad 
l,ill.i"t‘ boards of eijiifil depth witli the keel, and 
wlu-n a (rood .sized puee of iron or lead was let into, 
or ni.ide f.ist to the keel, if any aeeident did iipsjt 
the boat, it immediately re.(rained its original posture. 
A .stent projeetin^ rojie. with swellinirs niuni it to 
iiierease its elaslieily, surrounded the gunwale serv¬ 
ed as a fender, and jiretentul itbein.Erstoved in low- 
erin^f tioHii, or ■wlnn driven in eontaet «ith tbetes- 
bel it imjrlit be j,r'’ilif? to relieti*. 

'I he boat tliii- deseribeil hud the Jilu/r out, and 
was filled witli walir until it ran over llu- gunwale, 
when a erew of four, v ith my.-5elf, tried it in every 
way. and found from the buoyant ])roj)erty of the 
easks, it kept the lio.it so mnuh aliove the vattr'.s 
rd.;re, that it was rowed with the .aieate.st ease, and 
was e.ipable of perforniing any sertiee reipiired." 

Mr .1. ISoyein ISl 1, ohtained a inechd for his 
lif(> boat and safety buoy, eorisistinjr of lioilow ey- 
linders, maile ol'eaiivas, painted and varni.siied, and 
eonneeted with «’..(h other. It was tried on a river, 
and e.irried a man wilii .safely (\’ol. XXXIl. p. 177): 
but surely it eoiild not be Ini.sti'd anion^T breakers on 
.•i Ue .shore. In ISI.S, Mr (iainiel Hray obtaiiieii a 
silver ined.il Cor his invention of a boat filled with 
air boMs, under the seats and aloiijf the sides. (Vol, 
XXXV. p. I ?'.(.) 
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Cajilnin Maiibt's proposal for throw iii<r rope.s 
from .ship to ship in eases of nceidenls, may easily 
be undersliMid from the methods whieh he employs 
for smiinj; lives in shipwrecks. Mr 'riioiua.s Cnok's 
Itfr 1 ) 1101 / i.s ri lated to the same elas.s of inventions . if- 
objeet is to preierte the life of ajier.son fallin/j o» er- 
board in the ni^Iit by means of a thwitiii^ lijLrht ; and 
it obtained iilin a jfold medal from the .Soeiety of 
Arts in I.S 18. \.\XV1. p. llfl.) lie 

observes that a ship iii.ay often lia\e to run half a 
mile before she eaii ^^et nboiit, ami lower a boat; .so 
that it beeonies hi^i'lily (h'sir.-ible to aflbi'd a temjio- 
rary sujipoit to the .sutferer. 'I'lie maehiiie consist.s 
of tw'o ea.sks, w-ith a |>illar between them, earryiii" a 
eompositioii of portfire, to Ih* lighted hy a loekwhen 
the nee dent h.ippeiis, and to serve as a rendezvous 
to the man and the boat, lie found that it iiii^lit 
be li.<{h(i'(]. and let down into the water in the short 
time of fl\e seeonds ; liein.i' always kept suspended 
in a pr<.})or niaiitier between the eirliin w iiulows at 
the stern of tli<> .-hip. Mr Miller's safety jioles for 
skaiter.s, .ind Mr I’rior's mode of preventing acei- 
dents in de.scemliiig mines, arc nieiitiuned in the 
‘J'ranmclioHS of the Sorietf/ oj Artx, Vols. XXXIl. 
and XXXVI. ; but they do not rt'fiuire more parti¬ 
cular notiee on the present occasion. 

A sketch of the expedients whieh have been re- 
connnended for the jjre.servation of inariner.s, pub- 
li'-bed in a work entitled, Shijmrecks nud DiiaUrrx 
al <VtYi (:5 tols. 8vo. Kdinb. 1822, Vol. HI p. 4.0<1). 
contains a few further lii.storieal details relating to 
some of (he inventions which have been described. 

(V. N.) 


I’KINCF OI' W.M.FV.S I.^I.AND, called ai.so 
Prio I’lNtMi, or r>r.Tr.i. Not I-i.\ni), an i.slaiid 
situated off the west coast of the Malay peliillsiila, 
from which it i.s si-pjirjited by a narrow strait, about 
two miles broad, which forms the harbour, ami 
allbrds c\«‘clleiit .ancborane for tlie largest sliip.s. 
There i.s also an inner harbour, where .ships may 
reeei\e every kind of rtpair that can be pe.'fonncd 
without going into dock. '1 he prineijial entiMiiee 
into the liarliour is from the north-west; but there 
is also a flue channel to the .southward. 

This island is oi’ an irregiil.ir four-sided figure; 
the north si<le being the longest,.and the .south the 
shortest. It is near five le.'igiii s in length, and i.s 
seven or eight miles in breiulth. 'riiroiighout the 
centre of the island there is a range of lofty hills, 
decreasing in inagnitmle as they ajijiroaeh the south ; 
.and from these flow iiiiiiierous fine streiinis, which 
siijtply the island nbiiiidautly with water. 

llie .soil of this island i.s various, generally a light 
black n.oiild, mixed with gravel, clay, and in ninny 
part.s sandy. 'I’he whole island h.i(l been for ages 
covered with an immense forest, from wliicii origi¬ 
nated a fine vegetable mould, formed by the decayed 
leaves, wliieb, as the woods were cleared, and the 
snrfaee exposed to the weather, in a considerable de¬ 
gree dis ippeared ; but thb sod in the interior is still 
equal to any sort of eiiltivatioii. 'I'licse forests pro¬ 
duce excellent timber for ship building, and supply 


ni.'ists of any dimensiiais; lower masts of one piece 
having been procured here for a 74 gun .shij». Much 
of the norlh, and nearly the whole of the south and 
east bides of the i.land, are in a state of cultivation. 
'Ihe jiriiieipal prodiietior.s are pepper, betel-nut, 
belel-leaf, eoeiKi-niils, coHe<*, sugar, jiaddy, ginger, 
yams, sweet potatoes, and a great variety of vege¬ 
tables. 'ilie fruits are the uiangostcen, rambosteeii, 
jHiie ap}>lei, guavas, oranges, citrons, pomegranates. 
The e.voties raised here arc cloves, nutineg.s, 
eiimamoii, phnento, kyapootee, coialava, and a num¬ 
ber of other plants from the Mohicca.s and eastern 
isles. !'• pper is the chief .article of eiiltivatioii: the 
quantity raised in I SOI W'a.s ealeulated at two mil¬ 
lions of jioiiiids. The,elastic gum vine {(irrvoh 
pitt.\lica) or .\meriean ciiout-ehoue, is found in great 
plenty on Prince of Wales’s Island. It is about the 
thickness of the arm, almost miind, witli a strong 
ush-coloiired hark, much cracked and divided longi¬ 
tudinally, with points at small di.stances, that tend 
'out roots, hut seldom liranehes. It creeps along the 
groumi to the distance of more then SOO paces, and 
tiieii ascends among the branches of high trec.s. 'J'fic 
milky juice of the vine is drawn ofl' by wounding 
the bark, or by cutting the vine in pieee.s. 'i he 
best is procured from the oldest vines, which will 
yield two-thirds of their w eight of gum. 'I'he ehe- 
inieal properties of this vegetable milk surprisingly 
resemble those of aninial milk. 
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ThiH ifiUnd was onj^iitally granted to the East 
India Company l>y tiie King of Queda, at the 
, request of Captain Francis Light, wlio had inar- 
rietl liis daiiglittT. 'i'he Kengal government see¬ 
ing the island so {>cculiurly adapted as a mercan¬ 
tile station for vessels from all the Malay ports, 
the Mnhicras, Borneo, Celebes, and the I’hilip- 
pinu islands, did not hesitate to aecept the King of 
Qaeda's gnuit; conceiving tliat, by an establishment 
projierly secured, the Itengal trade, with that ol' 
China, would be coniK’cUal: and, frfun the contiuet 
of the Dutch, it became necessary to have a i)orl 
wlicre the country ships might meet the eastern 
merchants, ns well for the proinotiou of that valuable 
commerce, us to afford a windward station of refresh¬ 
ment and re))air to the king's, the company’s, and th(.> 
country shij>s. A small detachment was accordingly 
sent from Calcutta, under the cuinmand qfCajituin 
Light, who took possession of tlu* island in the name 
of his lirit-innie Majesty, and for the use of the 
East India Company, on the I ilth of August 1786. 
He imnteduitely coiiimeiiC(‘d clearing the country, 
and began the construction of a siiuill fort fur the 
protection of the detachment against any attempts 
of the Malay powers, w Im might be instigated by the 
Dutch at Malacca, or induct'd, by the fickleness i>f 
their own disposition, to cut them off. Captain 
I^ight was aiithoriz(d to receive such colonists as 
he might judge o\|M'(licnt; to allot such a portion of 
land to each family as circumstances would admit; 
and, ns an encouragement to trade, the port was 
made free to all nations. In a very short space of 
time, numerous adventurers flocked to the settle¬ 
ment, some with the intention of remaining, others 
merely with a view of traffic. 'I'iiose finding a 
ready sale for their gomls, .and meeting with the 
merchandise they required in return, the eommerec 
of the ])ort ru)>idly increaseii: a town, called (ieorge 
Town, was marked out, and witiiin the year there 
were ujiwards of sixty Cliincsc faibilies living in it, 
I)esides great numbers of Malay.s, Buggesscs, ami 
otlicr Eastern traders. The settlements eonlinued 
III .a progressive state of improvement, both in regard 
to its |M>pulation ami cultivation. In the year 171)7, 
there were C})37 inhabitants on the island, exclusive 
of EiiroiM;ans and the garrison; and in 1801, they 
had increased to ]0,,SI0, of which 1228 were slaves. 
Ill 1805, the iiih.abitantsof all descriptions were esti¬ 
mated at 14-,000, and have since been jirogressivi'lv 
increasing, and exhibit an unconinion diversity of 
rac«*s. Here lU'e to iie swn British, Dutch, Portu¬ 
guese, Aiiierieans, Arabs, Pgrsees, Chinese, Chiili.as, 
Malays, Bug.gesses, Birmans, Siamest', .lavanese, &c. 
Ac. The .settlement having risen in importance, the 
company, in J 80.'>, determined to constitute it a re¬ 
gular Governnicnt, subordinate only to the Govemor- 
geiieral of India; but, on accquiit of the enurinoiis 
expellee incurred by the establishment, some modi¬ 
fications were made in it in 1808. 

The fort, which is called Fort Cornwallis, is built 
on the north-east point of Uie island. It was origi¬ 
nally badly constructed; and large sums have been 
•pent upon it without completing it. It is incaiiablc 
(d' defence, from its size and construction. In the 
fort are barracks for the military, the arsenal, maga- 
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zine, and military store-houses. The sea lias of late 
years made encroachments on tlie north face of the 
fort, and aUuig the espltuiade, and for upwards of a 
mile in that direction. The town, called George 
Town by the English, and Panjang Panaique by 
the Malays, is of considerable extent. It is bounded 
on the north and east by the sea, on the south by a 
small river, and on the west by the high road. 
The streets, which cross each other at right angles, 
are spacious and airy; but having been at first 
merely liiieil out, without being either raised or 
draineil, were frequently impassable alter liard rain. 
'I'liis inronvenieiicc bus been removed, as the princi- 
]ial slrec'ts are now pro)H‘rly raised and drained ; and 
the town lias in consequence improved much in ap¬ 
pearance and cleanliness. There is a large pier for 
landing and shipping goods, to which fresh water is 
conducted hy pipes. Since the island has become 
the seat of government, eoiisidcrnble alterations have 
taken place in every department. A government 
hoiisv', a ehiireh, a jail, ami several siihst/intial 
bridges, have been built; the fortifications have been 
improved and strengthened, and the public roads 
re|)aired and widened. The markets are well sup¬ 
plied with fish of various kinds, and of exeellent 
quality; |)oiiUry of all sorts, pork, grain of every 
description, and a great profusion of fine fruits and 
vegetables. The beef and veal arc not of a gootl 
ipiality; .sheep are importid from Bengal and the 
coast of Coromandel; goat muUon is procured from 
till! Malay peninsula aiul Sinn.atra. Milk, bread, and 
blitter, arc very dear, and the first very scarce. Al¬ 
most all the country ships bound to the eastward, 
partirularly those for t!hina, touch here, where 
they refresh and purchase such articles of trade as 
the}' have room for. The East India t.'onqiaiiy's 
ships hound to China touch also here, and load large 
quantities of tin, eancs, rattans, sago, pepper, lietel- 
iitit, birds' nests, &c. for the (iliina market, as also 
to serve for dunnage for their teas to Europe, 

The iinpoTls from Europe, either directly or from 
the other Presidencies, are generally European ina- 
nuf'actures in iron and steel; such as anchors, 
cutlery of all sorts, fire-arms, nails; al.su tin-ware, 
patent shot, sheet lead, sheet co]i})er, iron in burs, 
bouts and shoes, cables, canvas, cabinet-ware, 
cloths and cassimcrcs, glass-ware, Ji.ats, haberdasJi- 
ery, hosiery, musical and mathematical iiistru- 
nient.s, oilman's stores, painters' colours, plated- 
ware, watches, malt liquor, anil Eiiriqican wines of 
all sorts, 'i'he value of the goods imported from 
England amoiiiiti'il in 1807 to L.7(i,000; in 1810, 
to L..38,2.0S. Large quantities of Bengal and 
Madras pieci'-goods arc importeil for the Malay 
trade, and tlic eonsuinption of the European resi¬ 
dents. I'he other articles imported are opium, 
grain, tobacco, red wood, sandal wood, shark fins, 
myrrh, pep]x;r, rice, betel-nut, benzoin, caniphire, 
gold dust, elephants’ teeth, ike. A great many of 
these commodities are rc-exporte<l to Sumatra, Cey¬ 
lon, and the other Indian islands; also to ('hiiia, 
to Bengal, and Coromandel. Long, of (he nortli- 
eiist point, 100® 19', E. Lat. 5°25' N .—(Prom the 
Edinburgh Gazetteer, or Geographical Dictionary, 
Vol. V.Part 1.) 


Prince et 
WsItVt 
lnUiid. 



869 


PRINTING. 


I’nnting. i he article Printing, in the Enct/clopcedia, brings 
down the Iiistory of this invuluable art to the year 

1790, and describes the presses and other implements 
in use at tliat period. In tiiis article it is proposed 
—1. To give a short detail of the principal improve¬ 
ments which have since taken place ; and 2. To give 
some account of Stereotype printing, a slight notice 
only of which is contained in the Eucjfdojuedia. 

Few of the mechanical arts seem to have made such 
rapid progress to perfection us that of printing. For 
centuries after the invention little seems to have been 
attempted in point of improvement, and nothing dis¬ 
covered of material use; indeed, in all the essentials 
of printing, many of the earlier productions of the 
press equal any thing that has since been produced. 
The printing-press, used iu the infancy of the art, 
remained without improvement till about I(i2(), when 
William Jansen Bleaw, of Amsterdatii. fabricated the 
press, which, till very lately, was in universal use; 
and till the beginning of the eighteenth century, and 
the establishment of the elder Caslon’s Ictter-I'oun- 
dcry, the printers of Britain imported nearly all their 
types from Holland. 

William C’aslon, to whom English typography is so 
much indebted, was originally an engraver of or¬ 
naments on gun-barrels, and was first employed to 
make punches for an Arabic New Testament in 
1720. Under the patronage of Mr Bowyer, he, in 
17‘~2, cut the beautiful I'.nglish letter which was 
used in printing Selden’s works, 172(i; and after im¬ 
proving the art of letter-founding, in all its parts, 
and carrying on an extensive business for nearly 
half a century, he died in 17(>(i, leaving a son, by 
whom the foundery was carried on, and individu.ils 
instructed by him, who still further improved the art 
of letter-founding. The chief of these was Joseph 
•lackson, who cast a fount of letter for the Domes¬ 
day Book, and furnished the types for the liible 
published by Mr Macklin. Mr Jackson died in 

1791. (Nichols’s 7.1V. Alice, Vol. II. p. .S.W,) 

Another individual, who acquired some celebrity 

in his attempt to improve English typography, was 
John Baskerville. Mr Baskervilic was burn at 
Wolverley, in the county of Worcester, in 17()(j. 
He was trained to no occupation, but in 17SG be¬ 
came a writing-master in Birmingham, lie after¬ 
wards betook himself to the occup.ation of a japan- 
ner; and in 1750 turned his attention to printing. 
He manufactured his own paper, types, and ink; 
and his first attempt was a 4tu edition of Virgil, 
printed in n.*)!). He obtained leave from the Uni¬ 
versity of Cambridge to print a liilile in royal folio, 
and two editions of the Hook of (omiiioii Praijer, in 
three sizes, for which permission he paid a premium 
to tiic Society. The Bihle was printed in 17b'.‘I. 
He also printed, in royal 4to, editions of Terence, 
Catullus, Lucretius, Sallust, and Florus. Mr Bask¬ 
ervilic died in 1775, and his types, &c. not finding 
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purchasers in England, were sold to a Literary So- Pontiag. 
ciety in Faris, for L. 3700. (Nichols’s Lit. Anec. ^ — v — 
Vol. HI. p. 450.) 

The exertions of Caslon and of Baskervilic to im¬ 


prove the form of the types and render the letter-press 
more attractive, were not without their effect in in¬ 


troducing a taste for superior printing. Bodorii of 
Parma, Didot of Paris, and Bensley of London, succes¬ 
sively called the public attention to specimens of typo¬ 
graphy, of an elegance till then iniknowii; and the 
grandsons of the first Caslon had the merit of produc¬ 
ing specimens of types, which showed that even the 
form of the leiicr.s might be altered with advantage. 
Messrs Caslon and Catherwood published their speci¬ 
mens of these improved types in 180.3; William Cas¬ 
lon Junior began his iniprovenientH about the same pe¬ 
riod : and they were s[ieedily followed by Messrs Fry 
and Steele, and all the other letter-founders in Lon¬ 


don. These improvcmcutscon.sistedchiefly inthe hair- 
strokes of the letters being made finer, and the main 
body, or stalk, bolder. Many of the double or tied 
lefters were also at this time discarded, such as the 
sh, ss, St ; and the long s was finally exploded. The 
form of the Iciters was also improved, by rounding 
the terminations of several which formerly ended in 
acute angles; and the Italic types, in particular, 
were so much altered, as to present the appearance 
of beautiful writing. 

When the taste for printing in better style began 
to gain ground, it was soon found that the common 
press was deficient in the necessary power to pro¬ 
duce a sharp and beautiful impression of the types. 

Besides this want of power, which rendered the 
operation of printing a very severe one for the 
w'orkmcn, it had another palpable defect in its 
only printing half the sheet of paper at one pull. 

Many attempts were of course made by individuals 
to remedy these defects, and with various success. 

One ol the first of these was an improvement of the I''ronclil*rei.i>. 
common press, which, took its rise in France. It 
was a wooden priss of the ordinary construction, 
except that the platen was formed of an iron plate 
instead of wood, and made sufficiently large to print 
the whole side of the sheet of paper at once. The 
under surface of this plate was covered with brass. 

The screw or .spindle„mstead of being turned by the 
bar or lover in the usual manner, was united by con¬ 
necting rods with a strong lever placed at the side 
of the press, and it was w orkt d by the man applying 
both hands to the lever to bring it down, nearly by 
the same action as working the lever of a common 
pump. But although additional power was thus pro¬ 
cured, the exertion required from the workmen ren¬ 
dered thi.s press unfit for general use, 

III the year 17!)G, Thomas Prosser, of London, Air I'rosucr't 
obtained a patent for an improvement of the print-Pm*, 
ing.prcss. The chief feature of this invention was 
an attempt to increase (he power by the addition of 
a spring between the cap and head to resist tlie 
3 A 
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I’niiiinf. pressure upwards, and a similar one under the lower 
board or winter, to resist the pressure downwards. 
{JXeiprrtory of Aits, Vol. Vill. p. 

Mr How. Another iniprovement adapted to the rommon 

ertli'k Pit'.s. press wa.s made by .'Ir lloworih, a printer in Lon¬ 
don, which he is said to liave liiund sucressl'ul in a 
lonir course of practice. Instead of the screw, Mr 
Roworth substituted a plain vertical spindle, fur- 
ui.>>hi’d with a bar, hose, \ c. as in tlie common prc'.s: 
but the upper part, where the thread of the screw is 
usually cut, was a plain cylinder, fitted into a socket 
in the head of the press. Upon the upper end of 
the spindle, just beneath the head, a short cross arm 
is fixed, winch acts against a circular inclined plane, 
fixed under the head of the press. On turning the 
bar or lever, this short arm, by its action on the in¬ 
clined plane, causes the spindle to descend in the 
same manner as the screw; but with thus advantage, 
that the inclined plane is formed .so us to give a ra¬ 
pid descent tn the spindle when the action first be¬ 
gins ; and wlieii the |>i,iten comes in contact with 
ihetympnn and types, and tlie prcs-'iire is begun, the 
plane has a very slight inclination, and a power which 
increases as the resistance increases. 'I'he inclined 
plane and cross arm of Mr llowortli's press arc form¬ 
ed of hardened steel. 

Mr Brown's In 1807, Mr .John Rrown, of London, obtained a 
patent “ for improvements in the censtriietion of a 
press for printing bonks and other articles, part of 
which may be applied to presses now in common 
use.” Mr l)rown'.s press is of iron ; the pressure is 
produced by a screw, wliirh is put in action by o 
bevel-wheel and pinion. The handle which gives 
motion to these is fixed on a spindle, or shaft, at¬ 
tached to the side of the pres.s. Another handle 
tvhich moves the bed with the types, likewise puts 
in motion two rollers or cylindcis, covered with 
flannel or any other elastic substance, and this again 
with parchment or vellum, which rollers revolve and 
feed the types with ink. Mr Brown, from the spe¬ 
cification of his patent, scem.s to consider this mode 
of inking the types as his chief iinprovemeiif, iinda]*- 
plics hi.H invention to the common pre.s$ hy means of a 


when the workman first pulla the handle towards Printing, 
him, the platen is moved or brought down with a 
considerable velocity ; but on arriving at tlie point 
where the i>ressuru is required, the levers have 
changed their position in such a manner as to ope¬ 
rate upon the platen with a very slow motion, and 
a power immensely great. This principle has 
been employed, with certain modifications, in almost 
every description of printing press that has been 
brought forward since the date of Lord Stanhope's 
invention. (.Sec I'lute CXI. figs. 1, 2, 3, and JJe- 
script ion, for the details). 

A Stanhope press of a new construction was after- H*me> 
wards invented by Augustus Frederick do Heine, of 
London, and u patent procured for it in 1810. The 
principle of this invention is the application of two 
sectors, or a sector and a cylimier, or a sector and a 
roller, to move one against the other by a single or 
conipoiiiid lever. Mr de Heine’s press is of iron, ns 
the Stanhope press; the only material improvement 
being the substitution of a spiral or curved inclined 
plane in place of the screw, in turning the lever, the 
piston attached to tlie platen is depressed as by the 
common screw, but with this difference, that as the 
de.sceiu of the piston increases in velocity, the power 
increases in tlie same proportion. In the scrciv the 
descent is equal, and the power, of consequence, 
equal. The lever is fixed to a mnveabic spindle, 
and a regulating screw is fixed at the top. A dis¬ 
covery similar ill many respects to this had been made, 

. 1 .S formerly mentioned, by Mr Roworth, and adapt¬ 
ed to the common pre.-s; but Mr dc Heine hud the 
merit of eonibiiiing it with the iron frame and levers of 
Lord .Slanhopi'.s inaeliine. {Repertory of Arts, 

8ecnn(l Series, Vol. XVL p. .321.) 

Mr Peter Kier, of Camden Town, also made somcAfr Kn-r. 
iinprovenients upon the construction of the Stan- I’n-.-.. 
hope press, which have been considered as contri¬ 
buting much to the accurate performance and dura¬ 
bility of the machine. A cvliiidricai hole is bored 
ill the centre of the press, and into this a cy¬ 
linder is accurately fitted, the platen being fixed on 
its lower end. To prevent the cylinder from turn- 


tiy.whcel or treadle, which puts in motion the two ing round, a fiat side is made to the cylinder, and u 

_ II !__ / _i.I_..r ;_ :__i_-.i.. ._ ’'\ i. . i 


rollers or inking cylindirs. {Repcrloi i/ of Arts, Second 
Scries, Vol. XIV. p. .3fi.S.) 

Tiic Sidii- But the most successful improvement upon the 
Iwpi- I’rcsii. printing-press was about this period made by the 
late Earl of Stanhope, whose genius for mtchanies 
led him tn turn his attention to this important ma¬ 
chine. The Stanhope Press, as it is named from 
the inventor, is formed of iron, and prints the wliulu 
surface of the sheet of paper at once. The most 
important part of his Lordship’s invention, however, 
consists in his having obtained, by a combination of 
levers, the requisite power for tins purpose, without 
the excessive labour of the common press, where the 
lever or bar is fixed upon the axis of the screw'. It 
consisted in applying a short lex'cr upon the top of 
the screw of the press, and connecting it by a link 
with the extremity of another lever, wliich was fixed 


bar of iron is screwed across the two checks, which 
bears .igaiiist the Hut side of the cylinder. Aiiothet 
iniprovenient is in the spindle to which the handle is 
fixed. This has a screw cut upon its lower end, 
wliich is fitted into a nut, and thus, when it is turn¬ 
ed round, the .spindle rises and falls a quantity equal 
to the descent of the main screw in the same period. 

By this means the connecting lever always draws in 
a horizontal direction. In the other presses one end 
remains at the level while the other descends, which 
occasions the joints to wear irregularly. 

Mr Brooke, of London, about the same time ap- Mr Diooke's 
plied the compound levers of the Stanhope press to the 
common press with much success; but as the wood¬ 


en frame of the old press is not calculated to afford 
the same resistance as those constructed of iron, the 
power of these presses is, of course, much inferior, 
upon the top of a spindle or axis placed parallel to Mr Brooke's improvement, however, has been pretty 
the screw. To the lower end of this spindle the universally adopted. 

handle or lever fbr working the press was attached; Mr Medhurst, of London, is also the inventor of a Mr MeJ- 
and tlic relative position of the levers was such, that printing-press of great merit, from the simplicity of huru-sPrcM- 
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■\Wriiiu’ng. its construction, and which has nearly the same ad- 
vantage in point of power as that of Lord Stanhope. 
It is a common press in all its part#, but the platen 
is made the full size of the sheet, and instead of a 
screw a plain spindle is employed. On the lower 
part of the spindle, ju»t above the bur or lever, a cir¬ 
cular plate is fixed, which ulfords steps for the points 
of two iron rods which extend up to the head, and 
arc there supported by their points entering* sockets. 
When the platen is up, these rods stand in an in¬ 
clined positioh; but when the spindle is turned by 
the lever, the circular plate in which the lower end 
of the rods rest turns round likewise, and the upper 
end remaining stationary, they come into a vertical 
position, in which motion the spindle and attached 
platen are forced to descend in the same manner as 
tliough a screw were employed. This motion seems 
to have every advantage of the Stanhope levers or 
Mr lloworth’s p^css, without the friction of cither ; 
for the power iiidreascs as the resistance, and when 
the rods come nearly parallel to (he spindle, or in a 
vertical position, it is immense. 

Mr iiiuh. In 181.'?, Mr John Itiithvcii, of Edinburgh, took 

rrii k 1 ’k'6 ». gm u patent for a printing-press, by which the ne¬ 
cessary power is produced by a combination cif le¬ 
vers alone. This ingenious mechanist, fruin being 
himself a pi inter, had long observed the defects of 
the coiiimui! press, and set himself to remedy them; 
but finding this irnpractieublc to the extent he wish¬ 
ed, he at last sureeedt-d in producing the printing- 
press which now goes by his Maine. Mr lluthveii's 
press dilibrs from all those formerly invented, in the 
platen being moveable and the types stiilioiiary. 
The platen is the size of the sheet tube ])iinte(i: 
there is no central pressure, the platen being drawn 
down by the two ends; and the resistance, being 
sustained against the under side ol the table, affords 
eunipicte security to all the parts. But the eon* 
striiction and appearance of this press will be best 
judged of by a reference to the |)latc. (See Plate 
CXI I. figs. 1-, 5, a, and Descriplion.) 

Mr Kuihven iinikes these presses of all sizes, from 
a cubic foot to the largest newspaper s'ze; and by an 
ingenious appliculion of the same principle, has form¬ 
ed very useful machines for copying letters, printing 
from Slone, &e. 

rolumbiaa What is called the Columbian press is also form- 

Preu. cd to operate by a eoinbiiiution of levers, and is pro¬ 
bably the must powerful of any of those construct¬ 
ed on this meclianiciil power. This press, which 
is now very generally introduced, was invented in 
1814 by Mr George Clymer of Philadelphia. Its 
success in America'induced the inventor to come 
to London in 1818. where he established u manu¬ 
factory for its fabrication ; and the trials it re¬ 
ceived there in some of the largest printing-offices, 
soon called the attention of the trade to this inge¬ 
nious machine. A front and side view of it arc 
given in Plate CXI. figs. 7, 8, from which its 
movement will be readily understood. The orna¬ 
ments, wliicli are formed upon tlic castings of the 
frame and levers, and w'hich give this press so dis- 
tinguiiihed an appearance, arc, however, omitted in 
the engraving, on account of the diminished scale of 
the figures. 
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Another press of American invention has been Ihrinting. 
lately imported into this country by Mr David Bar- 
cloy, who has obtained a patent for it. The power in 
this macliiiie is produced by a wedge acting upon 
two cylinders, whicli again act upon ineiiiu-d planes. 

The construction of this press is sufiieiciitly simple, 
and it is said to work well, and with much ease to the 
workmen. (See Plate C-\II. figs. 1, j>.) 

As adapted to the improved presses which arc ca¬ 
pable of printing double sized sheets of paper, it may 
be farther mentioned, that Mr Thomas Cursnn Han¬ 
sard of London invented dividing lynipans, which, in 
the process of printing, cut such double sized sheets 
to the ordinary size. This invention was secured 
to him by patent dated the 1st of Nuveinber 1817. 

{Repertory oj Arts, Vol. XXXIil. Second Scries, p. 

These are the chief improvements which have been 
made in the construction of the printing-press within 
the last thirty years; and previous to th<it period little 
or nothing hud been iluiie to improve this useful ma¬ 
chine. But not only was ingenuity .successfully 
iipplivd to increase the pow'cr, and lessen the la¬ 
bour required in ivoiking the eommon press, but 
attempts were made, and with more success than hud 
been anticipated, to render manual labour in this de¬ 
partment of printing almost unneccsbary, by the in¬ 
vention of machinery. 

Mnchine Piinting. 

The late Mr William Nicholson of London was, it Nicholsm'ii 
is believed, the first v.ho proposed the introduction 
of a iimchine for printing, which should supersede 
entirely the ordinary pres-s. He obtained a patent, 
dated the 29ih April 17M, “fur a machine or in¬ 
strument fur printing on paper, linen, cotton, wool¬ 
len, and other articles, m a more neat, cheap, and 
aceiiraic manner than is ilil-cied by the inacliines 
now ill use.” A deseriptioii of this machine, illus¬ 
trated by figures, i» inserted in the Kncychpwdia: 
but as far .as regards book printing, Mr Nicholson’.s 
invention was found impracticable, us it required the 
typi's to be so formed as to be fixed upon the surface 
flf cylinder. The ink na*. supjilied by a cylinder 
or roller covered with soft skin, and stuffed with hair 
nr wool, and the quantity waa regulated by smaller 
cylinders, which acted so us to distribute it equally 
upon the larger one. 'J'his last part of Mr Nichol¬ 
son’s invention, however, or the idea of inking the 
types in punting by ineuriH of a roller, in place of the 
bails formerly u»ed, has been since improved upon, 
and is now iiniversallyf adopted. 

Another iiiuclime for printing was invented by Baron sn.l 
Messrs Bacon and Donkin, for which they obtained Donkin's 
a patent in the yeaii IK 13. This machine is so far dif-^*“*’“’'' 
ferciit from Mr Nicholson's, that in place of the 
types bci.ng required to be cast so us to be arrang¬ 
ed on the surface of a cylinder, they are firmly 
fixed in pages or galleys upon the surface of a re¬ 
volving prism, having four, five, or any required num¬ 
ber of sides. This prism is mounted in a frame so as 
to be capable of turning round on its axis, and is 
called the IVmliiig Prism. Beneath this a revolving 
plutco is mounted on an axis, the circumference of the 
platen being so formed, that it always keeps in con- 
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Printing, tact with the aurfacc of the types or blocks upon the 
printing prism. 'I'he types being inked, and tlic ma¬ 
chine put in motiiin, tlic paper to be printed pusses 
between the prism uiid the platen, and thus receives 
the iiupression. The ink is applied to tlie types by 
means of a roller or cylinder tt ilh an elastic surface, 
which is formed so os to turn round in contact with 
the printing jirisni. Hut the structure of the mach'inc 
will be best understood from the plate and accompa- 
nying Description. (Sec Plate CXI 11.) 

Shortly alter the patent was procured, one of these 
machines was employed by the University of Cam¬ 
bridge for printing lUMes and Piai/er liooLs ; but its 
structure, though very ingenious, was too complicat¬ 
ed, and too liable to derangement, to give any hopes 
of its being generally adopted; and the subsequent 
invention of u machine upon a didercnt principle, 
and of which the moving power was .steam, has ren¬ 
dered prior inventions of conipurutively little value. 
Hvnalry*!, This ingenious application of machinery to the 
nidcliint;. operation of |)rinting was the invention of M. K/inig, 
a native of Saxony, and a printer. M. Ktinig is said to 
have, many years ago, turned his attention to this 
subject, though his first efforts were bounded to give 
an accelerated motion to the common press, i'aii- 
iug ill his applications to the most eminent of the 
continental printers, he cumc to London about ISOf, 
and submitted his scheme to several printers of repute 
in that city. Hy most of these his proposal.s were coldly 
received; till fortunately he was introduced to Mr 
Hensley, senior, who, judging favourably of M. Kci- 
iiig's plans, entered into an arrangement with him 
for the purpose of carrying them into execution. 

Mr (r. Woodfall and Mr 11. Taylor now joined 
the [irojectors; but the former having soon retired 
from the concern, tlie remaining gentlemen perse¬ 
vered in their experiments to fabricate a press which 
should have accelerated motion, and render the work 
of a man to ink the types unnecessary. After many 
experiments, however, and considerable cxpcncc, it 
was discovered that the attempt to improve the com¬ 
mon press could never be attended with any great 
results, and attention was now turned to printing by 
means of u cylinder. 

AHcr some years of renewed experiments, a small 
machine was at hist produced, which promised to he 
successful. The jirinciple of this machine was, that 
the operation of printing was performed by the sheet 
of paper passing between a large cylinder, which 
gave the pressure, and the form of types. In place 
of balls used by hand, rollers, covered with leather, 
as ill Mr Nicholson’s inventioto, were substituted; 
under which the form of types passed its way to the 
printing cylinder. The action of this model now 
showed the practicability of extending the same 
principle to a more powerful machine; and on ex¬ 
hibiting it to Mr Walters, proprietor of the Times 
newspaper, and pointing out the further improve¬ 
ments which hud suggested themselves, an agree¬ 
ment was entered into with that gentleman for the 
erection of two large machines for printing his jour¬ 
nal. The machines were accordingly erected; and 
so secret had been the operations of the patentees, 
that the first intimation of their invention was given 
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to the public in the Times of Monday, the 98Ui of Priatug. 
November 1814, the reader of which was told that “ 
he then held in his hand a newspaper printed by ma¬ 
chinery and by tfie power of steam. 

The next step in the improvement of the machine 
was to fabricate one which should print both sides 
of the sheet at once; the first one erected being 
merely calculated to do this in succession, or one 
form of ty|ie.s after the other. A machine on this 
principle was accordingly erected for Messrs Hens¬ 
ley, complicated indeed, but not more so than might 
have been expected, from the difficulty of making 
the pages Hill precisely on the back of one another. 

As the strained skins by w'hich the ink was applied to 
the types were found unequal in their surface, the 
inking cylinders were now covered with an elastic 
preparation of glue and treacle, which has been 
Ibund to answer completely. 'I'lic patentees issued 
a pro.spcctus, dated 18th March 1817, ollering three 
diifcrent kinds of these machines at a high scale of 
prices; and besidc.s the original purchase money, de¬ 
manding a large annual premium. Hut the proposala 
were so extravagant, that they eficctually operated 
to prevent their adoption by the trade. 

\'arious individuals now turned their attention to 
the improvement and simplification of the machine, 
but with little success. At last, however, Mr Dry- 
den, a judicious engineer, under the instructions of 
Me.s.«rs Applegath and Cowper, produced a machine 
similar in its capabilities to the one last mentioned, 
but much more simple in its construction. In the 
old machine it required upwards of 100 wheels to ef¬ 
fect the purpose, which in this lust improvement is 
performed by .a tenth part of the number. Messrs 
Hensley’s original machine, however, answered many 
useful purposes; and massive and complicated .as it 
was, in comparison of the more recent improve¬ 
ment, they continued using it till the destruction 
of their establishment by fire in 1819. The fabn- 
catons of the present machine, however, had applied 
the inking apparatus invented by them to this ma¬ 
chine, which, from its simplification, removed no less 
than forty wheels required to efiect the same purpose 
by the old one. Even aficr the rebuilding of the 
premises, the machinery, which had been only par¬ 
tially deranged, was repaired, and worked for some 
time; but it has now given place to two machines 
erected on the improved plan, which appear indeed 
so simple in their operations, as apparently to be sus¬ 
ceptible of but little further improvement. 

The printing machine as now improved, besides 
being less cumbrous than that of M. Kdnig, pro¬ 
duces work of better quality, ’i'he double or per¬ 
fecting machine throws off 800 to 1000 sheets, 
printed on both sides, within the hour, and the single 
machine delivers 1500 or I GOO printed on one side. 

{Literary Gazette, No. 301.) 

Inking Roller. 

’The old method of inking the types by balls, os inking 
described in the Encycloptcdia, has been super-UoUor. 
seded by the use of elastic rollers, which fulfil the 
intention more completely, and with less labour to 
the workmen. The first idea of a roller for this 

1 
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tifiotiiig. purpose seems to have occurred to Mr Nicholson; 
' this being a necessary part of the apparatus of the 
printing machine, for which he obtained a patent in 
I79O, and it has formed an appendage in every ma¬ 
chine since proposed. At the first outset, tlie roll¬ 
ers were made of leather stutfed in the manner of a 
cushion; but they were soon found to lose their elas¬ 
ticity and to grow hard, and by the unequal stuffing, 
to ink the types irregularly. A corapusition of glue 
and treacle spread upon canvas, which was used in 
some printing offices to cover the stuffed balls in 
place of skins or soft leather, was aflerwurds applied 
to n cylinder, and found not less admirably calcula¬ 
ted for the operation of a machine, than for printing 
by manual labour at the ordinary press. 

On the introduction of the inking roller, many de¬ 
vices were fallen upon to supply it regularly with 
ink. Of these it is scarcely necessary to give u de¬ 
tailed description in this place. An inking-table 
formed of a plate of cast iron, with a longitudi¬ 
nal trough or box at one end to contain the ink, 
seems best adapted to thc*puq)ose. A metal roller, 
in the centre of this trough, and of which a small 
part of the surface is exposed, turns in the centre of 
the trough of ink, and a ‘ teei bar along its up¬ 
per surface, fixed by screws, regulates the <|uantity 
given out. 'flic clastic roller, on being pushed up 
to the trough, receives a stripe of ink throughout its 
whole length, which is distributed equally over its 
surface, by rolling on the table before being applied 
to the types. 

Tlie roller is cast in a mould, upon a core of hard 
wood, which is mounted upon a light frame of iron, 
so as to revolve freely upon pivots, with two handies 
for the workmen to use it. 

Mr Thomas Parkin of London has lately invented 
an apparatus to facilitate the operation of inking by 
composition rollers, which is said to be cajiablc of 
being applied to most printing presses. Of this ap¬ 
paratus there is a sketch in Plate CXI. figs. 4, 5, 
and 6. But it has not yet been cstublislicd for a 
sufficient length of time, to authorize a judgment 
to be formed of its superiority to the common mode 
of using the clastic roller. 

StEHEOTYPK PniKTINC. 

Stereotype printing (from ers^eo;, solid or entire, 
and ruffo; a type) is the art of printing from solid 
plates instead of moveable types. I'hough printing 
from wooden blocks has been known for fifteen or 
sixteen centuries in China; and although this was 
the first form in which books were printed at the in¬ 
vention of the art in Europe, yet the Chinese blocks, 
and other similar devices, arc in reality only a species 
of engraving. The letters arc cut in the block by 
the artist, and the impression is produced directly 
from it; while in the formation of stereotype plates, 
a mould is first formed from the page of moveable 
types, and from this mould, a fac-similc of the origi¬ 
nal page is cast, from which the impressions are 
taken. 

The history of stereotype printing has been hither¬ 
to involved in considerable obscurity; and Hol¬ 


land, France, and Scotland, have contested the merit Ptinting. 
of its discovery. The Dutch claimant was J. Vander 
Mey, father of the well known painter of that name, 
wlio resided at Leyden about the end of the six¬ 
teenth century. His pretensions were stated in the 
A'lt’W) Al”emein Konst en Loiter Bode, 17118, No. 

in which it is asserted that the Dutch bad been 
in possession of the art of printing with solid or fixed 
plates for above 1()<) years. With the assistance 
of Muller, the clergyman of the (icrraan congrega¬ 
tion at Leyden, who superintended the correction, 

Vander Mcy is said to have prepared and cast Uic 
plates for an edition uf the BiUv, which was printed 
in 4to, and the forms of wliich were in the posses¬ 
sion of (r. and J. Luchtmans of Leyden. A folio 
edition was likewise prepared in the same manner 
with large margins, ornamented with figures, the forms 
of which' were in the possession of Elwc, a book¬ 
seller at Amsterdam. Besides these, an English 
Neiv TesIttmenI, Sliaaf’s Syriac Dictionary, 2 vols. 

4to, and a small (ireck Testament, were printed by 
Vander Mcy in this manner; but at his death the 
art of preparing solid blocks was said to have been 
lost, or not afterwards employed on account of the 
cxpencc. (Tilloch’s Philosophicai Magasine. Vol. 

X. p. 275, 27<i.) 

.Such are the pretensions of the Dutch to the ho¬ 
nour of the invention of printing by means of ste¬ 
reotype. But unfortunately for tliis claim, M. Ca- 
mu.s, who published two papers on Polytypc and 
Stereotype in the Meutoirs of the National fnsti- 
fiitc oj France (Vols. III. and V.), in his anxiety 
to do justice to tlie merits of a countryman of his 
own, was led to make some inquiries regarding the 
existence of Vander Mey'.s plates of the Bible. Tlie 
result was, that he found these plates were still in 
existence, and in the possession of Messrs G. and .1. 

Luchtmans of Leyden; the grandchildren of Samuel 
Luchtmans, the bookseller, at whose cxpencc it ap¬ 
pears Vander Mey had originally prepared them. 

From a letter of these gentlemen to M. Jlenouard, 
a bookseller in Paris, dated 2Uh June 1801, ac¬ 
curately describing the plates of this Bible, it turns 
out that the forms of types have no analogy at all to 
modern stereotype plates, but arc merely the pages 
of common moveable types, soldered together at the 
bottom : “ e’est unc reunion de caractercs ordiimircs 
par le pied avec de la maticre fondue." (Mdm. dc 
ITnslit. Tom. V. p, 330.) The Dutch Bible in folio, 
we learn from the same authority, was at that time 
in the hands of Elwe the bookseller, and the Greek 
Kem Testament in thc^ands of Messrs Luchtmans. 

The forms of the other works mentioned as liaving 
been prepared in this manner had been broken up 
and sold. f 

M. Camus having disposed of the pretensions of 
Vander Mey, his nekt object was to support the title 
of one Vallcyre, a Paris printer, to the merit of the 
invention ; at least to the practice of printing from 
stereotype plates. In his first memoir (Mini, de 
rinsl. Tom. HI. p. 4'40), he claims the invention for 
the French; 1st, Because, in a modern catalogue of 
the printers of Paris by Lottin, it is asserted, without 
any proof of the fact being adduced, that the calen- 
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[’Tinting, dars at the beginning of church books were printed 
from solid plates towards the end of the seventeenth 
century. Qd, From the existence of a plate formed of 
copper, of wliich lie hns given an impression in his 
memoir, containing a page of such a calendar; and 
Sd, From the Icstiniony of a compositor, who had 
been witness of the uso of such plate.s in the olHce of 
Valleyrc, prior to the year niiS. Two other pages 
ofu similar calendar were in tlie possession ofM. lier- 
han ; but unfortun.itcly, notwitlistanding one of thC'C 
contained the iiiuntiis of J.inuaiy and February, and 
another thu months of Noveinher and Deeenilier, 
the year to which they referred was not inserted; 
nor was M. Camus's indu.stry sidHcient to procuie 
one ol those church liooks printed by Valleyre to 
ascertain this fact, though, iioin their nature, it is 
reasonable to conclude the impressions must have 
been numerous. 

It is scarcely necessary to make any remarks up¬ 
on this claim of M. C.mms ior the invention being 
Frcncli. J.otlin's catalogue is of no authority on 
the point; and the recollection of a namele.s.s com¬ 
positor, who must liave been nearly eighty years of 
age, concerning a circumstance which happened sixty 
years before, is not more satislactory. It seems, 
therefore, more than probable, that the plute.^ of tho 
calendar alluded to, wliieli, if complete, would have 
only amounted to six very small 24-ino pages, bad 
l)cen forincd by some Parisian printer, who iiad 
heard of the invention of Ced, and attempted to imi¬ 
tate it: or, if they cun be really proved to have been 
manufactured pievious to the material, and 

the maimer of tlieir formation, were so (lilferent from 
bis, and .so nearly similar to the head and tail pieecs 
fabricated by tlic Dutch founders for centuries be¬ 
fore, that nil claims to the invention of su reoty|ie, 
as now practised, by Valleyre or his prcdecessois, 
must fall to the ground. 

It iiiuy be inculioned that these plates of copiier 
containing tho calendar seem to have been cast, 
and that not very perfectly, from a mould formeil of 
sand, clay, or some similar substance ; precivly in the 
same manner tliat, till within these twenty years, tho 
larger letters and vignelte.s used in printing were 
fabricated by the ordinary letter-founders, both on 
the Continent and in I'.ngland. We have seen 
many of tlie.-e antique decorations cast in type 
metal of the thickness of stereotype plate, and fas¬ 
tened to blocks of wood to raise tlieiii to the pro¬ 
per height; and though tho transition from thu to 
stereotype plates appears sufKeiently ulivioii.s, yet it 
seems quite certain, that till i.ur ingenious country- 
man, William (ied, attempted and perfected the pio- 
cess, in a manner that liad not before been practised, 
the art of stereotype printing wa,, unknown. 

William Ged, the inventor of printing from plates 
in place of moveable types, and whose invention lius 
formed tlie basis of ail the subsequent nttenqits in 
the art, was a goldsmith in Edinburgh, in which 
professiun he is said to have made niuny improve¬ 


ments, which he liberally communicated to the other Priming 
members of the trade. In the year 1725, happen- 
ing to be in company with a printer, the conversa¬ 
tion turned on the disadvantages wliich persons in 
that profession experienced from want of a letter- 
foiiiulery; the printers at this time, both in Scotland 
and England, being cliieilpr supplied with types from 
Hollanei. Mr Ged’s friend then showed him the 
types, both singly and put together in pages, and 
asked him if he could contrive a method to remedy 
that defect. “ 1 answered” (says Mr Ged, in a nar¬ 
rative dictated by himself a short time before his 
dcatli), That I judged it more practicable for me 
to make plates from the composed pages than single 
ty|)es. To which he replied, that if such a thing 
could be done, an estate might be made by it. I 
desired he would give me a page for un experiment, 
which, after some days trial, I found practicable, 
and so coittinued for near two years improving on 
my’ invention, and making a great m,iny experi¬ 
ments, several of which were expensive; but the 
mure I practised, and the'Icss chargeable materials 
I used, I was tlic more succe.ssfui, till at lust I 
brniiglit it to bear, as tliat no distinction could be 
made between the impression from iny plates, and 
that from the types."* 

Mr Ged’s invention was now complete; and nothing 
but the wantofciipital biiidered itsbeing brought before 
the public in the most complete manner. To procure 
the necessary funds, he, therefore, in 1727, entered 
into a contract with u gentleman of Edinburgh, who, 
for a fourth .share of the protits, agreed to advance the 
money that might be necessary for carrying on the 
work. Hut tlie jealousy ol trade soun interrupted Mr 
Ged’s jirogress, for Ins partner, consulting with a 
printer on the subject, was led to believe that his 
whole fortune would not be sufficient to complete 
the undertaking. Tliis representation so intimidated 
the monied man, tliat m two years lie liad made no 
farther advance than L. 22; and so, says Mr Gcd, 

“ finding no appearance of success that way, I was 
gl.ad of un opportunity by which 1 might expect 
better encouragement.” 

In July 172<), Mr Fenner, a London stationer, 
being in lulinbiirgh, and hearing of Mr Ged’s pro¬ 
ject, made him proposals fur carrying it on in Lon¬ 
don. He was, accoriliiigly, induced to enter into a 
contract with that geiiilcmuii; obliging himself to 
share with liiiii liie pnifits of the proposed concern, 
on condition that he advanced tlie money that should 
be required. Mr Ged, accordingly, removed to Loii- 
d<iii; but not finding that his partner Mr Fenner had 
provided the neces.sury accommodation and funds, 

Thonia.s .Fames, a letter-lounder, and his brother 
.lohn .lames, an architect, were successively adopted 
into the copuriiierslii|>; and some time afierward.s, 
a privilege was obtanietj from tho University of 
('anibridge, in tlie name of Fenner, for printing 
Hibles and Prayer Books on the new plan. This 
connection turned out unfortunately for Mr Gcd : 


• See Iliographical Memoirs of H'illiam Gcd; including a particular Account hit Progress in the 
Art of Block-Printing. Nichols, London, 1781, p. 1. 
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PiMiinj^ fur Thomts James, whose types were little cal* 
culated to do honour to their exertions, had, it is 
alleged, leagued with the King's Printers to defeat 
a measure which might eventually hurt their in* 
terests ; and it seems to have been the object of 
I'cnner, after acquiring sufficient knowledge of the 
art to carry it on without assistance, to drive Oed 
from the concern. 

To accomplish their purposes, these persons are 
said to have engaged only such people, and procured 
only such types as were most likely to render‘the 
undertaking abortive; and the workmen tliemselves, 
averse to an invention which promised to lessen the 
demand for their labour, were not backward in lend¬ 
ing their assistance to the same end. One of the 
workmen engaged in the business informed Mr 
Mores, that tlie compositors, when they corrected 
one fault, purposely made half a dozen more, and 
that the pressmen, when the masters were absent, 
broke the pages intentionally in aid of tlie composi¬ 
tors. The consequence was, that the Bible and 
Prayer Books printed in this manner were suppress¬ 
ed at the University; the plates were afterwards 
tent to the King’s Printing-house, and from thence 
found their way to Mr Caslon’s foundcry. (Me¬ 
moirs of CSed, j>. S0‘.) 

Disappointed in his prospects, and depressed by 
the ill-usage which he had experienced from all 
with whom he was connected in this unfortunate 
spucuiaiion, Mr Ged returned to Edinburgh. His 
friends in this city being anxious that a specimen of 
his art should be published, a subscription was open¬ 
ed for this purpose, and an edition of Baliiist was 
finished in 1739, In 150 pages 12mo. We copy 
the title-page of this curious and interesting monu¬ 
ment of God’s ingenuity : C. Crispi Sallustii Belli 
Catilinariiet Jugurthini Historic. Edinburgi, Guliel- 
mus Ged, Aurifaber Edinensis, non Typis mobiiibut, 
ut vulgo fieri solet, sed TabelHs seu Laminis fusis 
excudebat, Moccxxxix.” 

Even in getting this small work carried through 
tlie press Mr Ged met with difficulties, which it is 
painful to believe should have obstructed his pro¬ 
gress. No compositor could be found to set up the 
types from which the plates were to be fabricated; 
and the whole of the work was composed by his son 
James, then a boy about twelve years of age. He 
had been put apprentice to a printer about a year 
before, and with the consent of bis master, he was 
allowed to work at this task ill the night time when 
all the workmen were absent. 

What became of the plates of this volume is not well 
known. MrAlexaiiderTillocii,the ingenious editor of 
the Philosophical Magazine, and the second inventor 
of the art of stereotype printing, relates, in a paper 
on the subject in the tenth volume of that irork, 
that he was in possession df one of them- ** This 
plate,” says he, ** I first saw in the hands of the de¬ 
ceased Mr John Murray, bookseller, in the year 
1782, but do not now recollect the way in which he, 
said it came into his possession. Having, about a 
year ago, applied to his successors in business, 
Messrs Murray and Highley, to request, if the 
plate could be found, that 1 night be allowed to 
take some impretsions of it, they very politely insist- 
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ed on my acceptance of whet they had used for Mniiiit. 
years .88 a flat weight to Jay upon papers at the end 
of the desk." ( Philotof^icat Magazine, Vol. X, p. 

273.) Philip Denia Pierres, an ingenious printer of 
Versailles, had, along with a copy of the Book, the 
plate of page 44, so early as 177.5. Its size, ap¬ 
pearance, &c. is minutely described in the first me¬ 
moir of M. Camus (Mint, de Clust. Tom. III. p. 445); 
and Pierres, we are given to understand, made SnaDy 
fruitless attempts to discover the mode by which 
it was produced. 

Some years afterwards another work, which is less 
known, was undertaken and finished by Mr Ged. 

'J’hls was The Life ^ God in (he Soul of Man, in a 
small writing pot 12mo. The imprint of this little 
volume, which is as well executed as books were 
generally at the time, is, “ Newcastle: Printed and 
sold by John White, from plates made by William 
Ged, goldsmith in Edinburgh, 1742.’* Mr Tilloch 
was in possession of a copy of this volume ; and in 
the Philosophical Magazine has given an impression 
of a page of Ged’s Saiiust, and specimens of his own 
and Mr Fodiis’s stereotype, in Greek and Roman 
letters'. (Vol. X. p. 272.) 

William Ged died at Edinburgh, in but indifferent 
circumsunces, on the I9th of October 1749, after 
having invented, and dedicated the greater part 
of his life to the improvement of an art from which 
neither he nor his family were destined to receive 
any benefit. From the testimony of bis daughter, 
however, it appears that advantageous terms had 
been repeatedly offered to him if he would remove to 
Holland, or sell his invention to the printers of that 
country; but that he uniformly rejected ofiers, the 
acceptance of which would have had the effect of 
giving an advantage to strangers over the artists of 
his own country. (Memoirs of W. Ged, p. 26.) 

His son, James Ged, whom the disappointments of 
the .family bad induced to join the rebel army in 
1745, was seized at Carlisle and condemned; but 
through the interest of some of his father’s friends, 
was pardoned and liberated in 1748. Notwithstand¬ 
ing the ill success his father had met with, he 
published proposals for reviving stereotype print¬ 
ing, dated at London, 29th May 1751; but these pro¬ 
posals having met with but little encouragement, he 
went to Jamaica, where he died in I7fi7. His 
younger brother, William Ged, had previously re¬ 
moved to the same island, where he died the year 
after his departure from England; and the name of 
Ged ondtbeart of stereotype itself was soon forgotten. 

Fifty years after the invention of stereotype by 
Mr Ged, Mr Tilloch waa led to a similar discovery, 
without having, at th^ime, any knowledge whatever 
that another had preceded him in the invention. 

" The knowledge of mis fact,*’ says Mr Tilloch, "les¬ 
sened the value of we discovery so much in my esti¬ 
mation, that I fel^ut little anxiety to be known as a 
second inventor; and, but for the persevering at¬ 
tempts of others to deprive Ged of the fame hia me¬ 
mory so justly merits, and which he drariy earned, 

I might still have remained silent.*’ (Philosophical 
Magazine, Vol. X. p 2fi8.) 

Mr Tilloch having communicated his ideas upon 
the sul^ect to Mr Foulis, printer to the University of 
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Priniinjf Glasgow, where he then resided, that gentleman fur* 
^nished him with a page of types ready set up for his 
first experiment. Tiie success of this trial induced 
Mr Tilloch to make others; and after numberless 
experiments, in wliicii he was assisted by Mr Toulis, 
he was at length able to produce plates, the impres* 
sions of which could not be distinguished from those 
taken from the types from which tiicy were casj. 

Mr Tilloch and Mr I'oulis, who, as a practical 
printer, saw all the advantages wiiich the art pro* 
raised, now agreed to prosecute the business to> 
gether, and, if possible, to bring it to perfection. 
In the mean time they accidentally learnt, that, the 
art bad been practised many years before by Mr 
Gcd; and a biographical memoir of that ingenious 
man having been published soon after (in 178 J) by 
Mr Nichols, they discovered that perseverance in 
the plan might be attended with difficulties which, 
till then, they had never contemplated. Notwith¬ 
standing, however, of the opposition which they 
were thus led to expect from prejudice and igno¬ 
rance, Mr I'illoch and Mr Fuulis persevered in their 
object, and took out patents for England and Scot¬ 
land, dated I fth May 17S4-, to secure to themselves, 
for tiic usual term, the benefits of an invention which 
they considered as much their own as if nothing 
similar had been practised before- 

Neither the ingenuity of Mr Tilloch, nor the 
public spirit of Mr Fouiis, were, however, rewarded; 
for, owing to circumstances of a private nature, and 
after printing a few volumes in this way, the business 
was laid aside for a time; and Mr Tilloeh's removal 
to I-ondon, mid other avocations, prevented its being 
again resumed. The prejudices of the booksellers, 
besides, were so strong against books printed in this 
manner, that w'hat volumes Messrs 'I'illoch and 
h'oulis had completed were sold to the trade without 
any intimation of their being printed out of the 
common way. 'fheir first attempts were confined to 
trifling popular books, such as The Seven Champions 
of Chmtendam, The Twelve Cecsars, &c. and a 
cheap edition of 'The Economy of Human Life. A 
Greek volume, however, Xenophon's Anahusis, was 
printed in 1783; and they had |>repared plates fur 
several small volumes of the English poets, which, 
however, were never put to press. (1‘hiiosophical 
Magazine, Vol. X. p. 

The art of stereotype printing was thus twice in¬ 
vented and practised in Britain, by native.s of Scot¬ 
land, prior to any thing of the same kind being at¬ 
tempted, or brought to the same perfection, in any 
other country of Europe. , 

In the year 1784 Francis'^Ignatius-Joscpli Iloft- 
raann, a native of Alsace, (Established himself in 
France as the printer of a stcrC(itype journal, and an 
improver of the art; but, from, the testimony of M. 
Camus, it would appear tliat IaC was in the know¬ 
ledge of what Gcd had previously .']one, and perhaps 
also knew of the patent and productions of Messrs 
Tilloch and Foulis. Hoffmann’s process is thus de¬ 
scribed by himself: “ A page set up with move¬ 
able types in the usual manner, serves to make an 
impression in a soft fat earth mixed with plaster, and 
prepared with a gelatinous paste, formed of gum and 
potatoe-sediment. This impression became a matrix, 
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in which a composition of lead, pewter, and bismuth, Printing, 
when pressed in at the moment of cooling, gave it' 
solid page, which bore in relief the characters that 
had served to form the matrix.” 

By this process Hoffmann printed many leaves of 
his Polytype Journal ; and the work entitled Les 
ckerches llistoriques stir les Maures by Dc Chenier, 
in 3 vols. 8vo, which appeared in 1787- Hofftnann 
and his son had also procured, in 1785, an extensive 
privilege for their new mode of printing, and some im¬ 
provements which they had made in the art of en¬ 
graving ; but by a new order of council, in Novem¬ 
ber 1787, the establishment was suppressed. (Mem. 
de I Inst. Tom. HI. p. 4()0.) 

Hoffmann, thus deprived of his printing office (seem¬ 
ingly from having lent his art to the fabrication of 
prohibited books), turned his ingenuity to devise 
some method which should facilitate the ordinary 
mode of printing. He began with forming two kinds 
of punches to stamp the characters in his matrices; 
thefirstof single letters in the ordinary mode, and the 
second of the same letters combined into syllables of 
most frequent occurrence in the French language ; 
such as nis, etre, ears, ment, &c. Hoffmann de¬ 
nominated this invention the Logotype art. By this 
conibiiiution the case for’ the types consisted of no 
less than 370 boxes. He published a Memoir on 
the subject in 17l)~: and in the same year procured 
a patent for his invention for the period of 15 years. 
Hoffraann does not seem to have been aware that lo¬ 
gotype had been proposed by Henry Johnson in 
1778 ; and in France the same plan is said to have 
been invented by a lady in 1774. (Sec the Article 
Lugookai>iiy in the l-lncyelopicdia.) 

The proceedings of llolfmann attracted consider¬ 
able notice in France; and some numbers of his 
Polytype Journal having fallen into the hands of Jo¬ 
seph Garez, a printer at Toul, he was struck with 
the advantages which it presented, and in 1785 be¬ 
gan his operations. His first idea was, to take off the 
impression of the moveable types in plaster; but he af- 
tcrwurdsudojitcdtlie plan of impressing the page inme- 
tal while ul a certain heat; and this impression served 
him as a mould for casting with accuracy the fac-si- 
niilc of the original page. In 1786 Carer, executed 
by this j)roce.<s an edition of a cliurch book in two 
large vols. 8vo, of more than a thousand pages each, 
twenty volumes of other descriptions, and aftcrwaids 
a Ilihle in nonpareil characters, the execution of 
which is indeed very creditable to his ingenuity. 

(Mem. de ITmt. 'rom. HI. p. 4(i7.) 

Other individuals, whom the attempts of Hoffmann 
excited to experiment, also made new discoveries in 
the art, or improved those already known; and all 
the departments of printing were aflerwards improv¬ 
ed by die artists called in to assist in the manufac¬ 
ture of Assignats at the period of the French Uevolu- 
tion, who were prompted to exertion, as M. Camus 
expresses it, by a power which nothing could re¬ 
sist." Among the artists who assisted in the fabrica¬ 
tion of Assignats, Firmin and Henry Didot, Louis 
Etienne Herhan, and Nicolas Marie Gatteaux. se¬ 
verally obtained patents for different modifications of 
stereotype printing in the year 1798. 

From the specification in the patent of Herhan, 
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PrintiBg. his mode of stereotypiiw seemt to have been parti* amv, and the box, or frame which contains the nuk> 'I'HQting. 
cu|arly ingenious. UeiBMOted mOveAbte types, in trixhiu in iU beck a fbmeta screw to correspond.^ 

which theTctters,ia place of being in relief, wereMok The matrix is thus screwed Armly to the mass ot' 
(encreux)', and by merely setting up these types, wood, or raaimer, with its face d^nwards. A drawer 
or rather matrices, which mtre of copper; he was en- or tray of thick paper, or card, is now placed on the 
abled to produce from them directly a stereotype table below the descending matrix, litis tray is fill- 
plate, without the necessity of an intermediate ad with mdted type metal, aad when the metal is at 
moulding. Herhan printed specimens of this anode the point congelation, a peg dwngagea the ram* 
of stereotyping by moveable matrices of copper, ner, which fidia with its Weight upon the metal, which 
which are extremely pretty. ‘One is inserted, in the congculs at the same moment. The matrix is now 
Memoirs ofihe JnstHmU^ Yol. II f. 510. diwngaged from the MereMype page by the blade of 

M. Poterat, many years afterwards, with a view to * knhe, and the operation is completed if all the parta 
avoid the itifliculty and expence of composing with nf IIk process have been well executed. * The ram* 
matrices, suggested a plw by which the matrix of W is raised by a handle; and a thin slip of copper 
copper is soldered to the’wttom of the types, which or brass round the matrix regulates the thickness of 
bear the characters in relief. But this plan la the plate. (ATAn. (fe Tom. Ill. p. 492, 493, 

attended with an expenco which more than counter* Vid <505, 506.) 

balances the proposed advantages. ^Firevieiu to this periodi it may be mentioned, that 

Soon after their patenu were obtained, Pierre Di* Pinsin Oidot in 1796 prepared an edition of the Lo‘ 
do^ the elder, Firmin Didot, his broth«r, and Louis ^ritlmic TiAUs Cal let,’ much in the manner of 
Etienne Herhan, issued a prospectus for printiOg yander May’s Biiit. The displacement of a figure 
works in stereotype. An edition of Virgil m ISmo works of tWs kind, from causes well known to- 
was published in the year 1798; and ht ^ite of iha prihteri, often oeaasions a serious error; and, with a 
clamours of those interested in opposing the Scheme, ' prevent Mnpilar accidents, after the pages 

Phmdrus, and successivdy afterwards many splendid were composed in the usual manner, and finally 
works, were given to the world, vrlncb these iadjvlK corrected, thc_ ftasm -of types was soldered at tho 
duals have rendered their names ce^rated as Im- bottom, by wbkh idl chance of a figure being dis- 
provers of the art of printing. {Mfm. dt Flust. Tom. plxced was completeljr prevented. (M(m. de Flnsl, 

HI. p. 502.) Tom. III. p. 509.) 

M. Camus thus describes the mode of stereotyping Towards the end «f the year 1798, M. Bouvier, 

practised by Didot and Heihan; only concealiagthe sIm one of the artista who were engaged in the re¬ 
composition of the metal of which the types used bricadon of Assignats, stereotyped with considerable 
In stereotyping were formed, mid that of tho metal success, by a process different from that of Didot 
which formed the mould. and Herhan. The metal of his plato was copper. 

The types are cast in the ordinary mode, but of and his mould was formed of argillaceous earth. M. 
metal of a particular composition, and sufficiently Camus has given a specimen of a page cast in tliis 
hard to bear without injury the pressure feqaired to way, which, however, does not seem so perfect as 
stamp the metal matrix. After the pagu is composed, those fabricated by the other process. M. Bouvier, 
it is enclosed in a steel box, where it is compressed in extending bis iuvention, applied it to many other 
on all sides, and the surface made accurately plane, purposes, one of which was adapting It to the prlnt- 
I’he page thus disposed serves for a pumA. The mg of music. de Flnsi. Tom. III. p. 509.) 

metal plate intended for the matrix has two essen- The success of the French printers in stereotype 
tial qualities, that of being able to receive a pare and printing naturally excited the altentien of their bre- 
distinct impression, and that of not being subject to thren in England; and the next attempt to introduce 
any alteration, or commencing fusion, when by the the art into England was hiqqiUy mor^ successful 
action of a press it is brought into contoct with the than those which had been previously made. About 
heated metal. The punch, or page of moveable the year 1800 Mr Wilson, a retpactable. printer in 
types, is now placed above the matrix, mid an equal London, engaged with the late £^ri of Stanhope, 
pressure is made upon it 1^ a machine, in some re* whose love for the mechanied arts is well known, for 
spects resembling that used in giving tho impress to the purpose of bringhle diis qsodo of printing into 
coin. The matrix is afterwards fixed in a frame, and gfeneral practice. Hii LonMi%i is said to have re- 
i.s ready for the next operation, which the French ceived his first instru^ons in the formation of stereo- 
founders consider as one of the most essential in tho typo plates from Mr Tfllooh, tbe second inventor, and 
process. A table firmly fixed to the j^nnd is pro- bad idtcrwards the Obrsonal attendance of Mr FouUa 
vided, and at one side of this table two piece# of for many months atttna seat at Chevening, whore bis 
wood of convenient height-nre fixed, with n vertical Lordriiip was initjfted in the practical part of the 
groove or canal. A pioco of weed furtushed with a opewrtioB. 

tongue, or feather, is formed to run in these grooves, After nearly two yean spent in maturing tbe dif* 
so disposed as to act in tlie manner ef the ram- ferent processes connected with the operation, Mr 
mcr used in sinking piles. At the lower part oftbis Wilson announced to his friands that ilie ingenuity 
piece of woed, perpendicular to its axis. Is fixed a and perseverance of Eari Stanhope had overcome 



• This operation is termed dicAage, firom dkher, a word signiiying to make fall perpendicularly, quick¬ 
ly, and with force, a matrix upon a metal in fusion. 
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jpiintiAi;. every difficjAhf ,»>that the varioui procevsM had been 
to contrived ea to combine tlie moH beautiful simpli* 
city with the most desirable ccoDctay,~>and tlut the 
public might lock forward to the period wlien, by the 
application of this art to the manufacture of books, 
the prices of all standard works would be reduced at 
least thirty, and in many cases forty par cent. 

In ^e year'1804 Mr Wilson offered, upon certain 
terms, the art of printing in stereotype to the Uni¬ 
versity of Cambridge, for tlieir adoption in the print- 
ing of BiOlet, TestamenU, and Prayer Books ; but 
some diderenccs between the syndics and the printer 
occasioned the contract to be dirsolved. The plan, 
however, has been since adopted both at this univer¬ 
sity and that of Oxford ; and thousands of BiMet, 
&c. are annually issued from their presses printed in 
stereotype. The art has also been gradually diffus¬ 
ed, not only in the capital, but in other^ cities of the 
kingdom; and it was carried on to some extent iu 
Ediiiliurgli by the late Mr Charles Stewart, printer 
to the University, in the printing of school-books, 

. for which, as insuring greater accuracy. tlian the 
common mode, it is admirably adapted. 

The mode of casting stereotype is sufficitmtly sim¬ 
ple. A page of any work proposed to be stereotyp¬ 
ed is set up in the usual manper, with the ordinary 
moveable types. From this page, when corrected, a 
mould in plaster, the basis of which is gypsum, is 
taken off, and from this mould an impression is cast 
in the ordinary type metal, from which the printing 
is made. Of course, the whole of a work to be ste¬ 
reotyped is set up by the compositor in distinct pages, 
from which casts ore formed: and from these casts 
plates are procured from which impressions may be 
made, exactly the same in every particular as that 
from the moveable types originally set up.' A 
stereotype plate is, therefore, notiiin^ more than 
a faC'Simile of the page from which it wa^ taken) 
but the advantage in point of expedoe is, that a 
plate of stereotype docs not require to be more 
than the seventh or eighth part of the thickness or 
height of the ordinary types. 

In the selection of a proper substance, for tho 
moulds, and the management of the casting, the suc¬ 
cess of the operation chiefly consists. The head and 
tail pieces of the older printers were chiefly cast in 
moulds formed of clay or sand; Ged, Tilloch, and 
after them Hoffmann, used a composition, of which 
laster of Paris was the chief ingredient; while Her. 
an. Didot, Gares, and others, precured their mould 
by impressing the tyj^i in a metal, or metai in 
the act of congelation. The iab-itanoe required for 
this purpose must be of a natiire»so delicate, when soft, 
ns to be capable of receiving a^mpresiion from the 
flnest lines, and when dry, mustlbe capable of bear¬ 
ing without injury the action oi, the melted metal- 
Gypsum or plaster of Paris, whA^^ finely pulveriz¬ 
ed, and mixed with water, soon becomes hard, and 
will also bear any degree of heat. But gypsum con¬ 
tracts when exposed to heat, and is liable to warp; 
k ia also dlQoult to expel the air and moisture which 
it absorba and, retains. ' l^he,defects of the plaster 
of Paris are, Aersfore, to be connteracted by com¬ 
pounding h with other substances less absorbent; 
but whatever added, must be capable of receiv¬ 
ing and retaining a fine ewface, so to preserve v 
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perfect polish in the plate to be cast from it. The ^ Pnn tiwK- 
following simple expedient has been recommended 
at fully answering this purpose. A quantity of com¬ 
mon whiting is dissolved in a tub of clean water, and 
made nearly of the consistence of wliat is generally 
used in white-washing. The plaster is mixed with 
this solution, which makes it contract but little from 
the heat, and renders it less liable to crack than 
when the plaster is employed alone. 

In making the mould for the page to be cost, a 
frame of cast-iron is prepared, nearly half an inch 
wider and larger than the page or pages proposed 
to bo cast, and nearly an inch deep. Tliia frame de¬ 
termines the thickness aad strength of the mould. 

Four cubic pieces of meigl are now required, the 
height of which should be exactly four-fifths of tlic 
height of the types; as on the height of these the 
tbickoess of the stereotype plate depends. The 
page or pages, wedged up. as usual in the chases or 
iron frames commonly used, are now to be laid up¬ 
on the moulding table, and in the openings at the 
corners of die page arc placed the four pieces of 
metal, on which tho iron frame rests when laid over 
the page. ' . - 

• To prevent the adhesion of the plaster to the types 
it is necessary to oU over the surface of tho page 
with a soft brush. Then a quantity of the white¬ 
wash is taken into a wooden bowl, and as much fine¬ 
ly powdered gypsum added to it as will make it iu- 
to a tliiu piaster- When reduced* to an equal con¬ 
sistence, it IS applied to the face of the types with a 
punter's brush, so as to fill every cavity; and the re¬ 
mainder is then poured in so as to fill the frame. 

When beginning to harden, the superfluous plas¬ 
ter is struck oft'* with a straight metal rule, to 
smooth the back of the mould; and when sufficiently 
consolidated the mould is separated from the page, 
and dried in an oven. 

The mould properly formed, tlie next process 
ia the citing of the ^ate. For this purpose, the 
dried mould is put in a pan about two inches deep 
with the face upwards, and a small moveable screw 
ia placed at each side or end of the pan,.jto fix the 
frame which contains, die mould. The fluid metal 
(which is of the same composition as tliat used for 
ordinary types) is now applied to the mould in the 
pan, and carried to the oven, in which it should re¬ 
main ftora one to two hours, to acquire an equal de¬ 
gree of heat; for, on the principle of equal tempera¬ 
ture between the metal and moulds, the success of 
the operation materially depends; and unless the 
oven be kept sufficiently worm to raise tho tempera¬ 
ture of the mould to that of the fluid metal, the ex¬ 
periment cannot succeed. 

After the plate has been cast, little imperfections 
are frequently dwGoverediSUi^ as that of the top of the 
6'or similar letters, having-.seen full of. dust when 
the mould was taken. .Thia workman now takes the 
plate, and after clearing it of all superfluous metal, 
polls m proof, marks tlie defects^ and proceeds to 
make the requisite alterations-' If any letter or 
word chance to be damaged in the course of-the 
operadon, it is cut out, epd a. letter or word from 
moveable types of the same size, cut to the proper 
depth, is inserted in its place. When this is done, 
the plate ia ready for Uio press. The pages are ar- 
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Printing. ■ranged upon woodep bldiefc>«"iad totwed dovn wth 
slips of brass and a sd:ev.' 

Such is the process o^'iMfot^^ingi M nsual^ 
practised; and such is itf a‘cenn>ej> that plates may 
be cast from copperpiMas as perfect as 'the engrae- 
ing itself. ' Wood-cuts -and o/nhmeBlB of etery kind 
nay be cast ito the same miiiner. 

A patent for producine rtereotype platCB. in a 
manner different ftom'^t-now describiiidi was 
granted tQ Mr AugustnrApplegatii, of Surrey,ptinU 
er, in April 1818. Mr Ai>plegatlfa plan, hoiraver, 
is so similar to the process of Didot aad Herbaa,* 
that it is not necessary to dcstviba it. Beth his 
mould and plates are pVofwad by an impress oa the' 
semifloid nteUi in the actU coi^laliion, ie the naan 
ner originaliy practised by the nAch printers’t ^ 
the instrument he has invented for.stiQiping the ise* 

S iression is the same in Minciple, though aihde dtf> 
erent in form, as the dkhe or 'stamping>macbiaa Of 
our continental neighbours. {Reptrtorf^ of Artf, VM,. 
XXXVI. Second Series p. 69») . 

As connected with stereotype printing, it may be 
mentioned that Mr T. Ck Hansard of London pMUf* 
ed a patent, dated the 1st Novenber 1817,ibr a^ecias 
of-stereotype plate risersr wWt holdfests or claws, 
which are formed of metali ara moveiKble, and easily 
adapted-to any size of plates or foms. ThesS plate 
risers were intended to supersede tlie wooden blocks 
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npoB whidi Aephties'irere geaentily fixed. • (Atpers 
tory ijf Atit, VoK XXXIIL tSeOond Series, p<8SSS.)<ii 
The advantages Of stareo^pe^rinting saving 
brpout of e^nee^-and security against typographic 
cal errors. For works ia 'gMt and general demand, 

Sttch''ns the ^reek and Roman elastics, standard 
books in •forefga-''}apgui^es, Bibles, IVayer Books, 

Sebool'Books, Ac, the mfeg in stertiotyptngls con¬ 
siderable,. , The Okpenee of renewed conpotition in 
suecessi^ editions Is thereby saved t and the addi¬ 
tional capital expended in preparing the plates is, per- 
baps,atorB tiian compensated by the fiioility with whidi 
small editions of works can be printed without lay- 
Mir aside a stock of-paper in warehouses to meet the 

g radual sole. But H is only in works of this descrip- 
on that stereotype can’be profitably employed. For 
wodts of living authors, successively improved by 
cofseetioDS aen additions, stereourpe printing is quite 
tmsuiti^le. M r Wilson, the coadjutor of Lord Stan- 
hepoi in 'extending the practice of. the art in Eng. 
hmdf-slated, thnuthe probable saving by stereotype 
M-tiie'publie mighl be from 25 to 40per con /.; but 
jiriiateiyer ipay-ha the advantages in point of expence, 
ita nwit' hr noiot Of acodraey. is unquestionable. 
Diktitmaries, clamtes,. works-on arithmetic and ma- 
tiiematics,bnee.made,eccatate, may for ever be kept 
se^witkbttt little chance of error. (q. u. a.) 


DESCRIPTION OF, THE PLATES.* 


Fio. 1, Plate CXI, represents a side elevation «f within tfaa opening of the main frame, as seenjn fig. 
the improved Stanhope Preta / fig. 2, a front view, 2.. ;!X1ie upper, part ti of tiie ftikne.fe considerably 
and fig. S, an horisontal plan; the same letters of n» enlaigedK and is perforated' in the centre to re¬ 
ference being used upon all the figures. A A sbowa cpivaa braas. nut CT femakr screw, through wbicli 
a strong cast-iron frame of tlie form represented in the mtin smew of thc-|mmi works. M shows an up- 
fig. 3. This frame is screwed down upon a piece of r^ spindle, tin; lower end of which is formed rrith 
timber B, which has another timber C morticed, into ,a i»vot adapted to.turn in,a hole, afrtho top of the 
it at right angles, forming a T framC(. to serve as.ti arch af the main frauMf i the upper part of tiie imin- 
base for the whole press. DD represeat (wo bori- .dto -H, wofks tiMrojogh.'acoHm c, formed in a piece 
Eontal rails, having channels fonued along their iq>- of metal, which prej^U from the main frame, and ia 
per snrfeces, into which the two rails or upon seeanBd..by a serew,.asleaa im figs. .S and 3. H re- 
the underside of the carriageor table £.Bare.adjmt- presenU iba handle of tlw prcsai rt it firmly attached 
edto slide. The carriage is pot m motion hy .wo < 0 'the lower parts of. the Spindle M, by passing 
action of. the handle F and barrel >V, which, baa . through a cross hole ia . the saM Spbidlc, and hav- 
three strong straps or balm passing round its cir*.. .wa-aiik on tbe.oppotite tide (o keep it in its place, 
cumference, as teen in fig. 2: the onds of-the said .XE^ when the handle.js'esoved backirards or for- 
belte being attached to the opposite ends of the ear- yards it turns tite spMle M roui||i, and by the ope- 
riage, in the manner of ormnuy printing ptesaea. .fation of the lever Q, and connecting link P, the 
The table £ E is made perfectly fiat ngte .ita upper k communiMted -to the mab screw, by the 

surface in order to receive;the form m WPJ ^itttervoBtipn ofOr lever R .fixed dpop the 
m reprewenu the tympan, whfeh ia |Qii||iiBd tep tbereof.. Tbe^laten is .raited. up and kept in 

endoftheuble; it is compot^.M* a-J^fetltai^cf JCCotact with the^.of-the screw, by tiie ope- 
wrought iron, and fitted up b.the ^-ration-of the .b^CO >aight S. The levers N 

TherailsDiXupenwhich the cwriagf rank, are .0» and R, fig. A are represented iu the posi- 
secured to the main frame A Ah|.*e<bWvheks « ei. tiona they aas^e when at rest-; but the dotted 
the outer extramitbi of tbe.rwfis D aess'jutitad to- . tines will serVb.tO; explain -titeir pwtioba when the 

S ther by cross ban, and aHppoited.,l^an arched power, Aoa hceu applied to . thejhai^e N; the 
ime 6 and imrigfat pillar '(i,-.tha foot ef,wbkfe fe. .iiatioa.ut that ciMehela» limited VF broad part 
bolted down to the timber C. HI}, Represent-the ..id thy coaaemfeig. linh>iP comiag to, bear agabst a 
platen, which ia guided in ita perpmidicular motion ; jurplaetiag rib fmoed vu^ Ute upper surface of the 
by a slider, I,, moving betwyeb eDgiUar-riba formed ...fevwEO t 0* ^Mch perfod'tiie lever O and cenoecting 


• Owing to an oversight, some of the figures b Mates-CXI. and CXIL have been reremd. 


880 


PRINTING. 


I'riniiiiii. link P will bo nearly in one right line, and conae* 
quently exerting a very great power upon the lever 
il; which being nearly at right aiq^lca to the con¬ 
necting link, ia in a puaition to receive the greatest 
efieot from the power applied to the handle N. The 
degree of pressure may be increased or diminished 
by the operation of the screw p at the end of the 
connecting link being disposed so as to admit of 
varying the elective length of the link. - 

JVfr Parkin'* luking Apparatus, 

Plate CXI. hg. 4, shows a side view of the appa¬ 
ratus, which was obliged to be placed vertically in 
the IHate for want of room.' Fig. 5 shows an hori- 
Kontal plan. A represents a square frame of metal 
which is mounted so as to slide freely badewards and 
forwards, being guided between a number of smalt 
rollers, b, the pivots of which turn fa small stand* 
anis attached to a fixed frame of cast iron, B. by 
screws and nuts so as to admit of rdising or lowering 
any one of the rollers in ordorto adjost the pomtion 
of the moving frame. I shows tho inking roller,' 
which is made of clastic composition, being nppo«n< 
cd upon pivots Yvorkiog in short pieces of metal which 
project fVom the cross bar a of the moiingfirame. Tho- 
roiler 1 receives its reqdisitc kOpply of inlfby passing 
over and roiling across thr narrow dble or motn 
plate T, as the inovt^ frame is pushed in or drawn 
out by its handle H. The ink is distributed along foe 
surface of the table T by meana of a amalt fhrnishiBg . 
roller F, being mounted in a carriage so oa tof be ca¬ 
pable of rolling along the surfo)^ of the taUe T In 
a direction at an{^ to the motion of-foe 
sliding frame A. fttmisbing roiier F is made of' 
the clastic composition, and- reqeivas the ink upon 
its circumference, by coming into contact with the 
ink boxes or ifoservoirs 1 -and situated, at each 
end of the table T. The boxes 1 and'oontahi a sup¬ 
ply of Ink which finds its way slowiy titrougb*' a fine .. 
wire grating forming the face of the boxes;, aqd ir - 
uken off upon the circumference Of foc'fltirDishmg' 
roller every time that the mOvlng frame'is drawn out 
or put in. The'carri^ or dm jfhniishing roller 
moves upon amall’ wheels afoog the surface of the 
lower iml C of the fixed fhitne, and foe pivots of foe 
furnishing roiier are not inserted into, round holes 
through the plates of its carriage, ‘ but have the 
liberty of sliding up and down a short dist^ce in 
obloxg holes; so that the cireutnforence of the roiier 
may mways accommodate itself to foe surface of the, 
table T, along which it ni«^et*;.the roller bei^ bept^ ' 
down sufiiciently by its own 'Wight, in-'additiOn to' 
tho weight ofsevetai small metahroiferS which ^ ti- 
tuaicd over |hc roiier F, 'and adk^d tn'bear Upon 
it, for the purpose of distiibutlnn^e ink more ef¬ 
fectually upon its Burfhee as it turns rounds The. 
traversing motion of the refier F,>Md its carriage 
along foe table T. is efibeted itt thetbllOwing man¬ 
ner. The ends oi the carriage have smaH catgut lines' 

• attached to them, which pass ever jttdieyr-j t, sia 
tuated at foe efidt of'tbe crps rajf) 0; the' caigut 
lines then fietm ohder the' tail C'dnd 'pass 'teond 
small horiadntal 'pnlte^-d 6,* fixed hlKi to foe-lower 
rail, as shown in fig. fi, Aufo wbMce they proceed to 
two pulleys m, one odly of. arhieh is seen in the 
drawing % 4 , being placed dose together in one 


frame, but so as to turn roudd quite independent of 
each other. The frame of tbepulleyt m is screwed to ' 
tbe fixed frame B, and -foe catgat .lines paw up and 
over two pulleys >i fixed in a frame in tbe same man¬ 
ner as the pulleys in. Both, of the pulleys n are seen 
in the plan, fig. .5, where one of foe catgut- lines 
marked a i-v represented as attached direcuy to the 
cross bar s'of foe moving frame A; and tbe other 
catgut iiae p is conductcamver a pulley g, which is 
mounted in a frame projecting firom the fixed cross 
bar t of foe frame B; foe line p then returns and » 
attached to foe Cross bar e in tlie 'sarne manner aa 
foe linet-o.' This apparatus is intended to be fixed 
behind foe printing press C**" represented by foe 
dotted iRim in fig. 7, PJilS CXL), in such position 
that tbe surface of- the tabic T may be exactly on a 
level with the Surface of the form of types to be 
inked; and so that tbe pressman may take hold of 
the handle H, and thereby move the frame A with 
ita inking roiier 1 across the types, to apply foe ink 
and prepare foem for printmg. 

. .,t Columbian Preu. 

A firont vicw-of this press is represented in fig. 7, 
Plate CXI., and a side elevation in fig. 8. A A shows 
the staodards or main frame, of east iron; Uiey are 
united together at the bottom, but separate at tbe 
t(^; the mahi fi-amo is supported upon four legs, 
ax.' B B represent the rails or guides, upon whic^ 
the carriage or Cable, C C, with its appendages of 
tymprni, s, and frisket, jfj 'is adapted to run, bei^ 
moved backwards and forwards by the handle, ^ 
and' barrel, F, round which strong linen belts erejpaM- 
od, end to braces e, w, at each end of the car¬ 
riage, 08 inr eiWnary printing pTCSses. D shows fo« 

E lalen, which is guided in its motion op and down 
{ its squme stem^or ptilar^ d, being placed angle-, 
ways, and sliding between pieces of roctai-, a a, which 
pr^ect firom tbe mata framfi, A A. The pieces a a are 
furnished with adjusting' screws and w^ges for the 
purpose of tighteoiug^tnem up, and preventing any 
loMetress bi foe plaum. • The stem d has a square 
^ite, e;^on it «t foe part where it joins,to foe 
pimen. The pressure is pfoduced by a combina¬ 
tion of levenr situated at foo upper part of the 
ftamew G, H, I, shows the main lever, 'moving 
oiT'a efoong centre bolt et H, between a forked 
Or divided pert tbe main frame; foe end, I, of 
this lever also passes, throogh an oblong opening 
formed between the bars, fi, and projects some 
diatanoh beyond tbe outside of foe frame, llie cen- 
MdpK^' Gi^/of foe'main lever has a •tr'Ong pivot or 
tfoimfen caiU upon it,.which projects out sufficiently 
on each side to enter into coilars formed at the ton 
of foe stem,' d,'of tho piaten, being retained In their 
places by four serew bolts, two cf v^ich are seen at 
G in 'fi|ptro 7. M,'-r, o,'' shows the second lever, 
mbvingtm' a fixed centre pin in- foe mein, frame at 
nt it has the links nl. jointedrto it at the point», 
one upon each sid^ Os seen in .figure 8: tho up¬ 
permost ends ^ these links are alto joioted on each 
side of foe nmip lever at I. ' The point e of foe se¬ 
cond lever has foe Hole or connecting-rod, p, jointed 
to it, whilst the-opposite extremity pf the connect¬ 
ing-rod is jointed to the lever or handle N, by which 
foe pressman puts foe system of levers into action. 
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The handle N turns upon a fixed centra pin passing 
through projecting pieces of the main frame, as seen 
at I i; and the connccting*rod p M fttroished with a 
double or universal joint, where it unites with the 
lever o* to admit of the (Clique motion of the handle 
N, when it is pulled forwards to produce the pressure. 

A counter-lever, r,», is appiied at the top of the 
press, moving upon a fulcrum at t \ this lever bus a 
balance weight clamped upon it by a screw at r« 
whilst the short end, i, of the lever is atetched by a 
link to the end of the main lever; at the em^ ^ ' 
this means the weight of the levers and platen M 
counterbalanced sufficiently to raise them up, when 
the handle N is left ^ tib^y. The difiermt loVeta 
in this press are so arr8ii||bd, that tte Jrst motion 
which is communicated to the handle N brin^ the 

S laten down quickly; but by,the time'that it# un- < 
er surface arrives upon the tyttpan, the aeco^-jUr 
ver. m, n, is brought nearly in a liua with the direc* 


tion of the links n I, which causes them to draw 
down tlie end, I, of the main lever with great powuif't 
at the same time that the point, o, of the second le> 
ver is in the most favourable position to be operated 
upon powerfully by the conneptii^Hrod 'prooeedfaig 
from the handle When the impression is produQ. 
ed, two balance weights am in concert to return the 
handle N, and raise up the piMSn. The main frame 
A A of the press is strengthened by a cross bar si¬ 
tuated behind the main tever, whim bar serves to 
connect the top parts of the ftame together, m shown 
by the dotted lines in fig. 7* 

Barclay's American Press. 

Fig. 1, Plate CXII. represents a side elevation of 
this press; fig. 2 is a ba^ view; and fig. S a hori¬ 
zontal plan, representing the table or oanringe-^ 
partly run in. The same tetters of refeteoce an 
used upon all the figures. A A reprteeots the 
checks or iron frame or the press, bsing of a curved 
form, as seen in fig. 2, and supported upon cost iron 
legs, B B. C C shows ihe table to receive thefom 
of types; it is composed of a cast iron plate turned 
and ground nerfectly flat upon its upperet^aee, and 
gttengthened by deep ribs on the underride, two of 
mich ribs are made straight, and serve, at gutdes.te 
slide id'grooves upon the upper edge of the ndla 
D D, as seen in fig. 2, for running the carriage bticle. 
wards and forwardsi Tiie carriage is moved by 
the handle E in the-usual manner. G,G -repre¬ 
sent strong brackets which are cast upoa the .aiahi 
frame of the press, and serve tft swport.lba raila 
D D, at the part where the pfeMore is app]fed.-Tba 
farther ends of the rails are iteited by a cram piaue, 
H, seen in fig. 3, from wbioh two saaH ^lars, I, . 
descend to the ground, to safteort ^ weif^t of ^ 
carriage when run out. K K show# tlie piateat ft 
is guided sO as to Move steadito up add down by tbe 
metal frames or bars, L L, beiag toreWed to its up¬ 
per surface id such manner as-to embrace Iba uj^wr 
part of the main frame of th wpress, -and slida between 
smalt projecting pieces, c e. The tars L E arw fqr- 
nished with spiru springs, wMoh bear uped the top 
of the frame A A, and serve to talaooe the weif^t 
of the platen, keepirtg it always ciesr above the lar* 
fkce of the tympan, when Che handle N of the proas 
is left at liberty. - 


We shall now describe the manner in which tbe Piinunii. 
requisite pressure is effected in this press. R and 
S, figs. 1 and 2, represent two steel cylinders or rol- 
iers, having suiali projecting flanges on each end : 
the np^r roller R, brars against the under surface 
of as uciiued |»eel plate which is screwed to tho 
prt^eeting part T» of the main frame, and tbe under 
roller B, bmus upon the upper surlace of a similar 
ineluied steel j^te screwed upon tbe upper boss V, of 
the platen. - In this sijtuation a steel wedgo is intro- 
dttCM between tbe rollers R and S, and tliis wedge 
in; cenneoted by a link W, with the lever or hanwe 
Ni »f ^ press, as shown in tbe plate, fig. 3. Now 
it ^ evidete, that if the steel wetlge is iTrawn forci¬ 
bly, between the rcdlers R aod 8, it will roll them 
idong.tatweeQ the two inclined steel plates, and con- 
aequehtly force' the plates asuoder; and, since one 
of the inclined plai^ is fixed to the piateo, and the 
OiM'er: to the loikl frame -of the press,'tta platen 
will be forced down uran tbe types placed beneatli it. 
Thetirosaaal) figures Y and2, representing the roJieri, 

&0. detached from the press, will servo to explsio their 
operarion. The rollers R aod S. as also the inclined 
piitea T . V, ami tta wedge W, are made of steel, 
nod' bardfE^ in tta most perfect manner; other¬ 
wise, tbe inune.nse^piy|ssure acting upon a mere line 
of. uoatect upon .itaM surfimes would indent them, 
and,totally tastroy their operation. The handle 
K, moves i^n a fixed center of motion, at N, in ^e 
projecting of Uia frame, Q Q, and the pressure is 

regulated by let^jtiieaing or shortening tbe conneot- 
'yof link.. .W, which is furiushed with a screw, in the 
middle of its lengt2t;Ior tbatpuipose. Ibe roift JD D, 
upon wbioh tta carriuK mavaa,,ate furnished with small 
square piwcqi'Of ntemplaci^ surj^uler distances. 

'RitfAttaV 'Press. 

Plate CXII. figures fi, ^ and 'fi. Fig. 4 on the 
Platesbows as borizontri ^n. of^tbe press; fig. S$ 
a vertical aecttan takeo uirough the.middle; and 
%. B, an .end .view. .>Tha same.ictten of toBer- 
os^ are used on. a|l ^e«fiaitces. represents 

the table..(Xbataface wowb the. form of types 
is fadiL table ls,iao«falpd upon aftaming of 

otet.. contisting. of four i^igbt Ism, B, 
sUmgthened by diagooiliL bra^. C> .Joamroiately 
taooath rite table tpw levenb ji £, D £, ore situav- 
edi.tooringupoq fixed. ceateMtOrTulcamM, at t> D. 

‘Tbese levers are jointed te double hooks br clutches 
-F F,eo that when tho en^ W'lbe levem are de- 
;jtaiaed er drawn the links,.c (communi- 

obtiog with a thiad iJvw Q, H,, I), the hooBs F F 
are drawn down, alsy hat with a ^w morion.^ The 
feierttm of the tbk</teeM is at (>,; and the point H 
ia whore the powu. is appUed.lp actusfdi'it h^ the 
cbnneoting-fod lU tta oppowte end of which 
jointed tee ersfa er short lever, sitinted jipon on 
axis, h$ 4mich bxtends to the ftimt of tbepress, aod 
is'furoftbed with‘a jswch er handle N, for the 
pTfUtean ttf-move- H ^.. M i^resents the platen. 

Il taa statepag.metal b^, P, ttmted to it by. scr^s, 
r w, at tta'extremities of the bar P; strong iron 
bolter rid,.eresecured-by "uls upon tbeir apper- 
aest eiuls. These, boifts have heeds or projectioos 
formed, at their lower ends, which are exactly fitted 
to tta .books er clutches, F by this mean tbe 
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Pnnung platen ia connected eccaaionallr with the lefen 
D £, D £f and may be brougbt down upon the 
types by the pressman turning tbp windi, in the 
direction shown by the arrow in fig. 5. 

By returning the wmeh N to its orqfhia) peeition, 
the pressure is reheredi and the platen M tan be 
removed from off the types. Tbusi at tte ends .of 
the bar P, two springs e e are affixed, «nd in Uio 
ends of these springs small rollers or n^eels are fih. 
ted to move freely upon thMe center pins. These 
wheels have grooves m their edjKs, adapted to nm 
upon the aiwles of two rails R K, which oxtsnad on 
each side of the table A A, and prc^eetoaSdently 
behind the press to support the platan, when posh* 
cd back ft-om off the types into ^ep^t^ iMwn 
in figures 4 and 6. The springs e e era an adiustad, 
that when the platan moves dong upon tlw raili 
R R, its under furface will be vdsed up snffioientlf 
above the tympan to allow it to eoue iiwo illprapav 
position, to produce the presaure; afdipwn by the 
dotted lines in fig. 6; or to go bsok into its origiii!|l 
situation, without meeting with obstrdcUont 4nA 
when the hooks F and bmts d ore united, and the 
pressure brought on by tundns the vrindi N, tbft 
springs yield and persait tho ^tm td {wasa npdt 
the types. The plMen in thnjnodat origbiaUy mate 
by Mr Rutbvhn was contrived to be brought forwsri 
by a treddle: but ia tbe presses since mite, it ia 
both browht forward and pushed back by the ban* 
die n. l^e centers of motion D D of the gnat le* 
vers, and of the ISver G, as well as riw pivots lU of 
the winch N, are ail supported in Me finme, com* 
posed of two metd obadis, whidi ato dtuated b» 
neath the table, and nntt^ thareto by acieive,^M 
shown by the dotted linea tn the Plae, fig. iW 
leypr G H is in tbe most fiivoarabia pomion to re¬ 
ceive the aetk|n of the rod K, tie. perpendicular to. 
it; and the lever GI la ia a poMkm to mart a 
greater power upon tfaa links «, and levers D £, 
than when it is in die horiaontd potUien t for when 
the pressman first takes the huidle N, it acto mth 
but little adveatege as to^ewat upon the levers, 
and, therefore, brin« ^uMen down vary quickly 
upon the tympan; «tenx.tbe handle has arrived 
near the horiaontal position, ibea Rio power jt ex> 
erts to bring down the platon le Uuawsdy fttoL 
Ibe tympan is jomted tp onoMd oftbeedWa in|to 
utud manner. . < ^ N 

Bacon and BonBife 

Plate CXIU. The 
Plate is furnished with a 
haringfoursttribces, upon 
ed. llte pivots at tteMte of 
in bearinfir in the f^ed S 1. 
revdve a oonnectfiMi of ,w<wd'. 

firom tte fly wheel sMOtech III 
their isopmssioa npen'Rm pO|me 
ptaten I, wlucb is vlaccdt^aBMedia^ beaaeth the 
printiag prism. dMomfhwnoa of lAe ftetM 
being fotosed, m Mown sdt te flte sectioii, fit, S, 
applim iuelfjn IWyevriMtea tqiheearfooe of the 
types. ^5rfc**Wt >• 4fl#c« te.lho types tqi ^cyw 
iinder K, lV||( composed 

of a soft emaiile substance' open a metdlic eyimdar 
or axis; and, that its surfiuif ougr dlriiya a{^^ to 



' me ^pia jvefis* 
axia aca aiippoBted 
tbd ltlaMoM4.toi; 
>rk D'Eand FG, 
~‘he Jypes yield 
of.flie 


the tj^es, its spindle is fitted ia die pieces L, which Fnauag. 
move upon an axis n, so as to dlow the cylinder to < 
rise and firil, and thereby accommodate itself to the 
prism. The mking cylmdec receives its ink from a 
second!'eyfinder M, which is called the Distributing 
RriimV boving also an eldetie surfiice, which is sup¬ 
pled with ink by a third rdlcr N, made of metal, 
and Mmed as true and eylindrieal as possible. The 
ink ia deposited in quantity agrinst this roller, up. 

00.0 steel plate O, the edge of which being placed 
' at a mff smaQ adjustable teitance from tbe circum- 
fiweacc, pemriu the roiior, as it revolves, to carry 
teem open its surihee a thin film of ink, which be* 
ieg udion off by the distributing roller, is applied to 
the sqrfitM of rte inkinj^cyHoder, which, as before 
mentiooCiC tba types. 

The sheet of pepw to b* printed b introduced to 
thh maohima by pmobw it upon a blanket, which is 
ectended'Opeo nfoeding bo^ P, and drawn in at a 
pt<^ tUoe by having a small rail nr ruler a, fig. S, 
fixed to it; the enda of which are taken forwards by 
studs fi attarited to endless chains, extending from the 
wheela « (at tho end of tiie platen seen in fig. l), to 
otiier wheeb 4i wkirii are supported in the frame of 
tbe feeding boi^. Tbe wheels r, having teeth en¬ 
tering the links of the chains, cause them to traverse 
and draw tbe blanket and sheet of paper into the 
machine. I'he page or pages of types are compos¬ 
ed in the usual manner in gsllies, which gailiea are 
attached by screw damps to the sides of the print- 
bg prism, so as to be readily taken off. They are 
also forft^ed with adjustiag screws to fix them ex¬ 
actly io their proper situations, as shown iu the 
Front Elevation, fig. I. The two wheels t) E, 
winch mum the^ prism platen to accompany 
each other in their ravdution, are formed, as shown 
in fig. di'to fiorrespond wUh tbe prism and platen: 
thus the bppar wheel D, is a square with its angles 
(ousted Md the geometrical outlina is exactly 
the sasGie as that of the prism. The lower wheel E, 
if of tho mme shape a> the platen, and its pitch 
line rim exact shape of the surfiice tiicreof. These 
wheeisi being toothed must revdve together, so that 
no sHppiog. or sUdiDg can take place between fte 
SHiteoes m the printing prism and platen at toe 
print of eontect. 

To regulate the pressure upon the paper, the 
bcaringa.hisrhiQh thewvots or tbe platen are sup- 
Mrierienptfae elevated by screws, and to prevent any 
denM^eiBiioo of tbwadiecjls, P and E, by such adjust- 
m^fieb ^otmefsaljon Its ami^plied in their nxe8,B8 shown 
OtJ^ht4ifl>'l«,TboiDldngcyKoderis turned round by 
n «ag*iriwel V( im the extremity of the axis of the 
prum, white is toe same siispe as the wheel D and 
shapes T.. ^0 wheal V eommunicstes motion to a 
cItMlarwheri W, fixed i^n the end of the spindle 
of rile steteg iwlinder. The wheel W gives motion 
to tho disiributi^ rpUcr M, by apnien^ and this 
again, turns the iBireotifr N by a uiird pinbn g, fix¬ 
ed. upoat^ end of its axis n, white is supported 
upomheeringB on the frame B B. The pieces L L, 
which i^por(4be pivots of the distributing roller 
and inkiimoylbder,.ore fitted upon the axis n of 
theinkrriMr, so as to rise and/all upon it as a center 
of morion. Tbe steel plate o for regulating the 
supply of ink to the roller K, is supported by a bar 
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I'liDuiig. of metal extending across the fixed frame B B, and 
'W the ink is prevented from flowing off at the ends of 
plate 0 , by pieces of metal p, which enter a short 
distance into grooves formed round the ink roller N 
near its ends. The frame, supporting the feeding 
board V, is composed of two rails fitted upon round 
parts of the axis of the platen, and borne up at their 
oiittriiiost ends by a brace from the wood framing 
of the machine; these rails sustain the j>ivott of the 
wheels d, as shown at X in fig. 2. J'he feeding 
board has two ledges c formed alung >*8 sides to al¬ 
low the rulers a of the blanket to slide freely upon, 
in their progress to the types; and the space left 
betneen tlic segments of the platen, as seen at 6 in 
the section, fig. 3, receives the ruler a ., , 

Benslep’s Printing Machine, 

I'lg. 1, I'late CXIV. represente a perspective view 
of a machine employed in Mr Bensley’s printing of¬ 
fice, which is moved by the power of a steam-engine. 
It is supposed to be in the act of printing, being aU 
tended by two boys, one of whom is occupied in 
la) iiig on the blank sheets of paper, and the other in 
receiving the printed sheets as they quit the ma¬ 
chine. Fig. 2 shows a longitudinal section of the 
machine, to explain the manner in which the paper 
passes through to receive the impression upon both 
sides, and also the means employed to apply the ink 
to the suiface of the types. Though all the material 
motions of the machine uro displavcd, yet some of 
tlie minute parts, which produce the various mov^ 
ments, have been omitted, in consequence of the di¬ 
minutive scale of the figures, which is only about 
one-third of an inch to a foot. 

'I he supply of blank paper is laid upon a support 
or tabic. A, from whence the sheets are taken,^ one 
by one, by a boy standing upon an elevated platform, 
who lays them out upon the table B, which has a 
number of narrow linen tapes or girths passing across 
its surface. These tapes are formed into endless bands, 
which extend round the cylinders, or rollers C and 

D, in such a manner, that when the rollers are turn¬ 
ed round, the motion of the tapes will carry the sheet 
of paper along with them, and deliver over the roller 

E, where it ia seized between two systems of endless 
tapes, passing over a series of rollers to keep them 
extended. These endless tapes arc so adapted, in num¬ 
ber and position, as to fall between the pages of 
piintingy and also on tho outsides^ or |)ayQnd the 
margin of the printing; they may, tberefore, remain 
in contact with the sheet of paper on both sides dur¬ 
ing its whole passage through the machine; by which 
means the paper being once received or taken in be¬ 
tween the two systems of endless tapes, it will be ca¬ 
pable of continuing its motion along with the tapes, 
in order to bring it into a situation to be printed oii 
both sides, without destroying tlie register (or coin¬ 
cidence of the pages on the opposite mdes of Uie 
sheet). F and G represent the two iqain cylinders 
which cflect the pressure upon the ^laper. They are 
mounted upon strong axes, which turn in stationary 
bearings affixed to the mam frame of the maohine. 
H and I are two intermediate cylinden jdtuated 
upon axes between the main cylinders. Ihcir use is 
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to eflect Uie inversion of the sheet of paper, in order HHnting 
to print the opposite side. 

We mustmow describe the manner in which the two 
systems of endless tapes before mentioned are arrang¬ 
ed, to give a clear idea of the operation of the machine. 

We will suppose one system of tapes to commence 
at the upper part of the roller E, from whence they 
proceed in contact with the under portion of the cir- 
enmference of the main cylinder F; they then pass 
over the upper portion of the intermediate cylinder 
H, and under the intermediate cylinder I, IVom 
whence they proceed to encompass a considerable 
portion of the main cylinder G; and by passing in 
contact with the rollers a, i, e, d, and e, they arrive 
again at the roller E, from whence they commenced; 
thereby ferming one of the systems of endless tapes. 

The other system we will suppose to commence at 
the roller h. They arc equal in their number to the 
tapes already described, and correspond with them 
also in their place upon the cylinders, so that the 
sheets of paper may lie securely held between them. 

The second tapes descend from the roller h to the 
roller E, where they meet and coincide with the first 
system, in such a manner that the tapes proceed to- 

S ther under the main cylindw F, over the cylinder 
, under the cylinder 1, and round the main cylin¬ 
der G, until they arrive at the roller t, where they 
separate; having remained thus far in actual contact, 
except at the places where the sheets of paper are 
held between them. From the roller r the tapes de¬ 
scend to the roller k, and by passing in contact with 
the rollers m, », and o, they arrive at tlie roller h, 

(tom whence they commenced. Thus the two sys¬ 
tems of endless tapel are established and arranged so 
as to be capable of ciretdaling continually without 
interfering with each other. The cylinders F, G, H, 
and I, as also the roller £, are connected by toothed 
wheels, as represented in the perspective view, fig. 1, 
so as to cause their circumferences to move with one 
uniform velocity, and thereby prevent any sliding or 
shifting of the two systems of upcs over each other 
during their motion; as much of the perfection of the 
printing depends upon diis circumstance. The se¬ 
parate forms of types fer printing the two sides of 
tee sheet are placed at a eertein distance asun¬ 
der upon one long carriage, which is represented 
in,a detached state at fig. 3. This carriage, with 
the forms of type secured upon it, is adapted to move 
backwards and forwards upon steady guides or sup¬ 
ports attached to the main frame of the tnacliinc ; in 
such a position, that thq surfaces of the types may bu 
operated upon by the pircumference of their respec¬ 
tive cylinders F and G, to produce the impression as 
the carriage moves backwards and forwards. This 
reciprocating movenent of the carriage fs effected 
by a pinion fixed u/on the end of a vertical spindle, 

K, fig. S, engaging in the teeth of an endless rack, 

L L, which IS connected by a system of levers with 
the type carriage in such a manner, that when the 
pinion is turned round, it engages at alternate pe¬ 
riod in the teeth formed upon the apposite sides of 
the jack E L, and consequently on the opposite cir¬ 
cumference of the pinion; thereby a continuouB mo¬ 
tion of the pinion communioates a reciprocating mo- 
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tion to the rack and carriage; the vertical spindle 
K is turned by a pair oi bevt lied wheels Iroin the 
pinion P, iig. 1, which icceivcs its rootion by an in¬ 
termediate wheel, Q, from the toothed wliiel upon 
the end of the main cylinder G. 

Tho mechanism for lumiahing and distributing the 
ink upon the ‘urfaces of the types in this machine is 
very ingenioubly arranged, and performs its operas 
tion with great certainty. It it one of the most im¬ 
portant points, and tho most difficult to effect m 
printing machines. Two similar and complete sys- 
terns of inking apparatus, one situated at each end 
of the machine, are adapted to ink their respective 
forms of types: we will therefore describe, by re¬ 
ference to tho ng« 2, the inking apparatns situated 
at the right band end of the machine. It consistt 
of a cylindrical metal roller, N, which has a slow 
rotatory motion communicated to it by a catgut 
band pasting round a small pulley ^on the end of 
the axis of the main cylinder G. The roller N is 
adapted to carry down a thin film of ink upon its 
circumference, by turning in contact with a mass of 
ink disposed upon a horizontal plate of metal, the 
edge of which plate it ground strai^btf and fixed by 
screws k c, at a small adjtfstable disttince from the 
surface of the said roller. O roprinents an clastic 
composition roller, which is mounted in a frame 
turning upon an axis, p, extending across the main 
frame of the machine. This roller is connected by 
cranked levers with a small eccentric circle iheeu 
upon the end of the axis of the cylinder G (as seen 
in fig. 1), which causes it to move round the exit o, 
and remain for a e^ort period Jn contact with the 
surface of the Ink mlier N ^et seen by tho position 
et the left of the machine, fig. 2), thereby 

reedviog a portal of ink upon iu simac»; it then 
deadends with its whole weight upon the 

■urfkce of hiUt «NKel plate or uWe/ T, trbieh is af¬ 
fixed to the tyte carriage, as seen bi fig. S; so that 
the'redprocatmg notion of the caniew causes the 
ink table T to receive ink upon its suneoe from the 
elastic roller O. lu this sltditlotis when the type car¬ 
riage returns, the surface of the table T is obliged 
to pass under three small clastic rfdlct* (seen at R), 
which are mounted upon pivots ia a iVame, wkh li¬ 
berty of motion up and down, in oSder that the relU 
m may bear with Uiehr weight upon the surfacw-fff 
the ubie. The frame In which they am cehtered haa 
also a slight end motion |pven to it b;y the indined 
form of the end of the tabic T (aa seen in fig. 
bearing against a roUer fixed, upon the said fraiae. 
Thus tneamall compodtioo f oilers'R aperate in a 
very complete manner to oquaKxe the supply of ink 
over the surface (Hr the,tm« T\ and by the fiuther 
motiee of ite'type carr^ the wk table i| caused 
to pass under four amall elastfc Vlim (seen at S), 
whiob, in like manner, bear with Rcir weight upm 
tli^ surikee of the (able (buf without end mntioo), 
thereby take vp the mk upon their t^i^umfer- 
pnees. The type carriage then returns, (br the table 
T to receive a. new supply of ink, and l^he fimn of 
types |Ht^g uhddr the elastic rollers % the letters 
become fitkw ia a very perfetd and uniform msinner. 
Whilst the Opetil^ of nriting the types is gdfig on 


at one end of the machine, the printing is performed Printing 
at the other end on ono of the sides of the sheet from 
the types last inked, and tice versa. Thu type car¬ 
riage 18 caused to move steadily along with the cir¬ 
cumferences of the cylinders F and G, by having 
racks Y Y formed on each side of the forms of types 
(os seen in fig. S), which engage with sectors or 
portions of toothed wheels, x x, upon the ends of the 
said cylinders; at which part the surfaces oi the cy- 
lindera are covered with a blanket or felt, to give 
elasticity, and cause them tu press ccjually upon (he 
paper, as in ordinary printing presses. 

The machine is put in motion by a strap, y y, 
passing round a pulley, X, as seen iii hg. l, upon 
the axis of which pulley a pinion is fixed, engaging 
with the teeth of the large wheel upon the end of 
the main cylinder G. Thus the various cylinders, 
with their two systems of tapes, arc caused to re¬ 
volve with an uniform movement in the direction of 
the arrows (seen in fig. 2), whilst the type carriage 
travels oltamatcly backwards and forwards upon its 
guides, as before mentioned. The operation oi 
printing is performed as follows: The sheets of 
blank paper wre hud one by one upon the tabic 11, so 
as to bear upon the linen tapes which extend over 
its surface. In this situation the rolluFs C and D are 
caused to move a portion of a revolution, by the 
Operation of a lever fixed upon the axis of the roller 
D, bemg acted upon by another lever fixed on the 
cog-wheel of the mam cylinder F. This motion ad¬ 
vances the sheet of paper sufficiently to enable it to 
be seized between Uie two sj stems of endless tapes 
at the point where they meet each other, or between 
the rollers h and E. As soon as tlic sheet of papei 
is cairied clear off the table R, the rollers C and D 
are caused to turn back again to their original po¬ 
sition, by the operation of a weight, W, and cord, 
w, aa scan in fig. 2, ready to advance a second sheet 
of blank p|^ler1nto the madiine. The sheet of p». 
per is carried along between the systems of tapes, 
and a^ies itself to the circumference of the main 
limner F, upon the blanket before mentioned; and 
by tho oootiouous motion of the cylinder, the sheet 
m paper ia pressed upon the surface of the form of 
types as th^ pass under the cylinder by the reci¬ 
procating motHHi of the carriage. By this means 
one of the sides of the sheet receives its impression 
at tiie same time the form of types situated at the 
oppo^ end of the carriage is receiving its ink, as 
before dasenbed. Now, by the contiouoos mption 
of tho machine, the sheet of paper advances in com- 
paigr with tbe endless tapes round the intermediate 
cylmders H and oatil uapplies itseif to the blanket 
upon the surface ef tbe inaiii cylinder G; at which 
plaoe it wifi be found in an inverted position, so that 
the printed side of the sheet is in contact with the 
blanket and du blank aide of tbe sheet downwards, 
which, upoa meeting with the other form of types at 
foe proper isatK^t, ia preHe4 foek surface 
Sttffioi^itly to ^oduce the impresswn. Thus having 
arrived at the pofot i, whera the tWo systems of tapes 
asperate, tbe printed sheet is delivered upon foe 
hoard Z, where it is received by o boy, and laid np- 
on the pile. 
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PRISONS AND PRISON DISCIPLINE. 


^1 Ainl r p • • I 

I r ■. PH i>p(- I " ^ ' >ngenients necessary to adapt prisons to the 

ci|ilini mils for ivhtcli tiicy are designed, seem to require 
little moil than the exercise ot pi.irticul good sense; 
ind ^ < t the manner in which the practice of the 
uiPil 1 uhindi'is on tioin one absurditv, and very nf- 
tiM lioni one atrocity, to another, sliows pretty dis* 
t III til, hoii little the public airiirs of mankind have 
Ill'll no hid the bemht of that practical faculty, or 
'll sill Ihin^ that rtseiuhlcs it. 

* V In I’liMiis Ini'c bun appliid to three purposes; 

I 1 / I li It ol s lie custody , '1 hat of punishment; 

>'7/ 1 III! ol rcfiirniation. 

It Is M r^ Lvidi lit, that each ol these purposes re« 
<] lilt s in airingciiient o( means peculiar to itself. 

riioii.;h lai li rcipiiics a combination of means pe« 
cull ir tp) itsill, It docs not lolloiv that, ot the means 
riquiiid (ui each, a portion may not he the same in 
all 1 icry body will acknowledge that this is the 

CISC. 

I he me ins of safe custody for instance, are equal¬ 
ly rcipiirid for those who arc impiisoiicd in order to 
he puii'sliid and those who aic iinpiisoncd in order 
th It tiiii IIIii he M tunned, as for lho«e iilio are im- 
I iisiinal to the s ii md it being made present at a 
pirticuhr tunc aiid place. 

'I lie irriiigtim nls, tliiii, fii safe custody, form a 
bi'is, Ol whicli c\ci} comb nation of means for at- 
tainin- any of the other ends of imprisonment 
must always be erected. Other me<tns tor the at- 
tainuii-nt ol these ends arc to be considered as ac- 
CC' ions to those icquired for the first. 

It IS 1 rorolhry liom this positiiin, that the same 
h luse may, at one and the same lime, he employed 
toi all the thicc pin poses. Those properties in the 
building which make it fittest, at the least expense, 
foi salt custody, make it fittest also for tlie purposes 
cither of punislimcntor of itformation. This will be 
rendi red abundantly apparent in the sequel; and 
fiom the single ciicuinsUnce, that the means of pu- 
nishiiu nt and le formation are only additions to those 
of B lie custody, it wants not much of its demon.*lra- 
tion alieady. 11 the airangcmcnts needed, for those 
who arc to be punished, and those who are to be re¬ 
formed, interfere not with one another, or with those 
needed on account of the pcisons^in safe custody 
merely, the truth of the corollary is indisputable; for 
nobody will deny thab in point of economy, there 
must be very great advantage. 

Mrapwoi I. Wc shall consider, first of all, what is the best 
"■sA.! uCAMly coniliination of means for safe custody. Dungeons 
and letters are the expedient of a barbarous a^e. 
And in respect of prisons, as of every thing wh^ 
comes within the precincts of law, the expedients of 
a barbarous age are, with great industry, retained in 
those which are civilized; they are, indeed, not only 
retained with great industry, but preserved with a 
success which, if it were not expcrioneed, would be 
altogether incredible. As the expedients of a b!|f- 
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barous age arc still preserved in many more of the Tnsoat and 
arrangements for the purposes of law, so it is but of 
yestci day that tlie prisons of our forefathers have^*'* 
been regarded as fit for reform, or the means which 
in their ancestorial wisdom those sages devised 
for attaining the ends of imprisonment were sup¬ 
posed capable of being altered for the better, by their 
less instructed sons. 

It is at last, however, allowed, that inspection is a 
moans for safe custody, which renders unnecessary 
ail but very ordinary means of any other description. 

'i bus, so long as a man is, and knows that he it, un¬ 
der the eyes of persons able and willing to prevent 
him, there is very little danger of his making an at¬ 
tempt, which he sees would be vain, to effect a 
bleach in the wall, or force open the door, of hia cell. 

Any great strength, therefore, in such wall or door, 
as well as fetters upon any part of his body, the ob¬ 
ject of which IS to make provision against such at¬ 
tempts, are wholly unnecessary; since Uie attempts 
arc sure of not being made, or of being instantly 
A iistrated. 

The plan of a prison, in which the power of in¬ 
spection is rendered so complete, that the prisoner 
may be, and cannot know but that he is, under the 
eyes of his keepers, every moment of his time, and 
which we owe to General Bentbam, so oniversally 
known foi his mechanical genius, is described by his 
brother, in his work entitled Panopticon, or Inspection 
House } where also a system of management it deli¬ 
neated, and Its principles are so perfectly expound¬ 
ed, and pt oved, that they who proceed in this mad, 
with the principle of utility before them, can do little 
else than travel in bis steps. 

An idea of the contrivance may be conveyed in « 
few words. It is a circular building, of tlie Width of 
a cell, and of any height; carried round a apace, 
which remains vacant in the middle. The cells are 
all open inwards, having an iron grating instead of a 
wall, and, of course, are visible ui every part to an 
eye properly phlced in the vacant ifiBce. A narrow 
tower rises in the middle of that space, called 
inspection tower^hich serves for the re^mwe of the 
keepers, and i^wbich, by means of windows and 
blinds, they cim See without being seen; the cells, 
by lights properly disposed, being capiidlle of i;eiag 
rendered as visible by night os by day. 

We have thus provision.for safe custody; and along 
with it, five other important purposes are gajne£ 

First of ail, there is great economy; the vast expense 
of thick, impenetrable walls, being rendered unne¬ 
cessary. Secondly, All pretence for aabjectiug pri¬ 
soners to the torture and degradation of irmis h 
taken away. Thirdly, No misbehaviour of the pri¬ 
soners can elude observation, and instant correction. 

Fourthly, No negligence, or corruption, or cruelty, 
on the part of the subordinate agents in the pruon, 
can escape the view of their principals. And, Fifth- 
ly. No misconduct towards the prisoners, on the part 
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. .I ()| til ‘ir prl.iilpiU, ran rciuain unknn«n to llic pub- 

■’ ■ lir, wh 1 i!uv obtain a rrniilatfii adinitUnce into the 

j ins».-< t!-m t.mir, and ri'»ulated eoniniunieatioii with 
’ tl'r pu-oiirr-. 

'I'tir j)r'-.(ini who nrr liable to be in prison, for suit- 
r.i'-t(id) nu rrly, are of tliree classes. First, Fersous 
nppiehendril, and about to be put on their trial, for 
the conii))i"ion of a crime. Secondly, I’ersiin<i con- 
cirliil of a einne, ami about to receive their pit- 
iii-hiii-nt ; and, TliirJly, Debtors. 

I'mlcr .1 ttood sjsteiii ol law, very little piovision 
wi’iiid need to be made lor these cases. It is mic of 
the e-'-C'ituil piopcrties ol n j;<)od system of l.vw to 
jiennit as little time .is pussible to intervene between 
the apprehension and trial, and between the convic¬ 
tion anil punishment, of Q person fora crime. 'J'heie 
would never, therelorc, be many fuch persons in aii} 
prison at a nine. And under a good sv-tciii of law, 
there m ver vvimld be any body in a prison on ae- 
counl of debt. • 'J’bis i.s mentioned merely to show 
bow little, under a good system of law, the apparatus 
and expense of a separate prison, for this .set of 
ea«e*', would be wanted. 

These persons being inmates of a prison, for 
insurioii their presenee meiely, the ijucstion is. What 
treatment they ought to receive ? 

Persons in prison befoie trial, and debtors, are 
persons ol whom nothing is ceiluinly known, but that 
tbe*y are unlbrlmiate. They are, therelbre*, entitled 
to all the benevolence wbicli is due to the unforiu- 
nato. 

What is done for them in a prison must, however, 
be done at the expense of the community, that is, by 
sacriliees deMiiaiuled of tliose who arc not in prison ; 
and tlio.'-e sneritict's ought, undoubtedly, to be tlie 
smallc'l i>(»'siblo. The question is, theieforc, to be 
settl'd by a eoinproiiuse between the piiiuiido of 
bcnevolenee, and the principle of economy. 

1 he pi inciple of beticvolemce undoubtedly requires 
that the health ol the prisoners should not be impair¬ 
ed : for this, importing the premature loss ol life, is 
in re'niitv the punisbment of death, intlicted iqion 
those to whom no punishment is due. 

That heallh may not be impaired, ibiec things are 
indl'pcnsable:—1. A wholesome apartment; 2. A 
sullieienry of wholesome food ; :i. Jiiiflieicnt clothing. 

The principle of economy, with equal ee*rtainty. 
exacts, that all those should be of tlic cheapest pos- 
sihle kind. 

All this is nbundiintly clear. It is equally clear 
that, with respect to those who are in prison lor safe 
(iistody merely, the principle of benevolence re- 
qmre*, and the principle of cennomy docs not forbid, 
tli.it they should be free to use any indulgtnce, 
which costs nothing, or which they provide for 
themselves; and that no farther restraint should be 
placed upon tlicir liberty than the custody of their 
peisons, and the rule of economy, wliieb prescribes 


llie limits and aecommodalions of the place, m iv do- l’n*"'n« ..i a 
tnund. ■ * 

Few Hord.N will be iieei s>.ary to show wh.i, is an- * ‘ 


propii.ite to tlie i.t'-e of ilie iii.m, who is m ])M->!i 
duiiiig the iiitLiv.il between liis st-iiteiiee and Ills pu- 


nialiiiiLnt. 


l!y tlio siipposit.ori, in tlii- cii«e, his puhi-biiii'iit e* 
something lll^lmtl Irom Ins iinjirisnniiieiit; bei. iii-e, 
it nut. It Is a ea-u wliicli (onics uadci anolliei lii .id. 


iiainiiy, that of peisons who uie in jiii-on for tin. 
.sake of punishment; and will be fully cotisiden d in 
another jiait of this di-course. 

If he is in prison lor delintion irierely, bi.s pu- 
nisliment, as nuted out and tixed by the ;iulgt, ln><i.: 
something wholly sep.n.ite , eveiy p.uliele id iiaui- 
sliip, imp.isid upon iiini, not neeiss.iry for Ills dileii- 
tioii, IS sonietliiiig without law, and loiiti.iry to 
law; i.s us mnrh inji.-.tiei ond a eiiine, wlnn iii- 
ilieiid upon him, us it inllicteil upon any otiiii 
number of the enniniuiiity. 'J'lie .same coii.-idera- 
tioiis. wliieh,as we loinid above, ought to leguiali 
the imprisoimiiut of dibtois, and persons m cus* 
tody before liiul, namely, the eoniproini.se be¬ 
tween the principle of benevolence and the prineipli 
ol economy ; apply, willmiit the suiailesl diiferenei. 
to the e.ise of |>erson.s who, during the interval be¬ 
tween tlieir .sentence and its execution, aie in jirisun 
for the mere purpo-e of ptevinlmg their cse.qie. 

We fou’sie a dilKiulty, or ratlur an objection, fot 
tlieie is really no diflidiiiy in the ease. 

IVisoiis eome iiilu pri'oiis, who have been ateus- 
lomed, in the preceding part of their lives, to all de¬ 
grees of delieate and indulgent living ; to wlioiii 
till refore, the hard fare prcscrihed by tlie principle 
ol economy will occasion viry dill’eieiit degric.s of 


mieusine.-s. 


Snell persons, when in pri.-on for safe custody 
merely (nliat is nquired wluii pirsoiis are in j)ii.son 
for punislinicnt, or fur refuim.ilion, will be seen 
licrealtcr), nuy be allowed to make use of any funds 
vvliieii they may possess lor proeming to themselves 
nil unexeepliuiiable indidgeiu'cs, 'I'liey may he al¬ 
so allowed the exercise ol any lucrative ait, consist¬ 
ent with the nature of the prison, for procuring to 
iheiiiseKes the means of sncli iiidulgeniis. 'Jliin 
the principle of benevolence dictates, and thiie i^ 
iiuthiiig ill the piiiieiple ul economy wbieli forbid.s it. 

We shall be told, however, lliat there are per¬ 
sons, who have been aceustoimd to a delieate mode 


of living, and who.come into prison without the 
command of any funds, or the kiiowliilgc of any 
art, by which they may soften the liardsliip of their 
lot: and we shall be asked what is the course which 


our philo.suphy recommends for the treatment ol 
them? The course which it recommends is very 
clear. Such jiersons are paupers, and whatsoever 
treatment is fit for paupcis of liie description to 
which they belong, is lit also for tlieni. If there are 


* If evident fraud were conmiiited in contracting the debt, or if the property of others obtained by 
loan, bad evidently been dish <ne.-ily spent, or dishonestly risked, such fraud, or dishonesty, being crimes, 
not a debt, might justly siihj. ct a man to imprisonment, or any other sort of due punishment. 
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PfLrtns and any funds, to nliich as paupers they can apply, the 
applicutnn ‘>hiiul<J be open to lliein. If there are 
, ‘ none, uiul thtre is no person to whose benevolence 

ilii-y can lesuit, the itfLcts oi such a destitute situu* 

■ ion iiiu<t be sustained, the same way in a prison, as 
(lii.y must be, wiien any person falls into it, out of a 
pi Ison. 

‘ ') <>i 11 11 ivin<r st.ited what appears to us necessary 

I III. ii> iilijsii itiiifr III, principlis wliic'li onpliC to regulate 

t!ie itiipiisoiiiiii-iil ol tlioi-e, in ro.spcct to whom safe 
cu'tuily Is the end in view, we come, in the next 
plate, to the case of tlioac, in respect to whom, in 
fi iiliiiiiii to sife eiiitody, punishuiLiit is to be effect- 
cd liiioiigh the same inudium. 

'I Ills suhject we .-hall uiiloitiiniitely be tinder the 
n c<—Hv ot ire.iiiiii'-iipt iiit 1 lilt ; hecaiisc, in order 
t(ie\|iliiii It lully, we oiiglil ro Inive hefore us the 
«iiiiietltK.liiiie ol |iuiiishini lit, anil, for tins purpose, 

1 (h veiopLiiiii!i,iuoLXteiisivelor the piescntpuiposc, 
would be ri(|uii(d. 

Tins we may us-iinic as an indis|>ntabie principle ; 
lli.it wIiatevLf punishment is to be irillicled, should 
lie determined hy the judge, and 1)^ him alone; that 
It sliouid be determined by its adaptation to the 
trime; and (h.it it should not beconipctint to those 
to whom the execution of the sentence of the judge 
I- entiusted, (.itlnr to go In} md the Inn: which lie 
has diawn, oi to l.ili .-hoit ol it. 

lu\e alit.iily c-iabli-hid, tin wliat seemed suf- 
fnant I'L.Isons, that lor pei-oiis confined, on .iccmmt 
ol safe ctislutly tin ri.lv, the cheapest ucciimiiioda- 
liuii, not impoitmg injuiy to he.iltli, in respect to 
apaiinieiit, fouil, and clothing, siiuuU ulune be pro¬ 
vided at the piililii espense, 

Ibile.ss in the la-e of tho-e whom the judge might 
condemn to lo-e a poition ot their health, as the pu¬ 
nishment due to them, by the suH'erings of un un¬ 
wholesome pii-on, unwholesome food, or improper 
clothing, tins accominodalion ought to bp aiforded 
(veil to those will) arc placed in prisons for the sake 
of punishment. And if it should be thought that 
the loss of iicalili never can be a proper punishment, 
if it lias never been regarded as such even by sa- 
vagis, and is repudiated by oviry ininciple of rea¬ 
son, tlicn It follows, that the accummodaiions which 
we have described in tlie loiincr part of this dis¬ 
course, as lequired m the la-i of prLsoners detained 
lor safe custody, are required in llie case of prison¬ 
ers of every description. 

This is a ha-is, therefore, upon which every thing 
is to lest. In every rational system of prison ma¬ 
nagement, this is an essential condition. We arc 
now to see in what manner, upon this footing, pu¬ 
nishment, by iiicaiis ol impnsuimient, is to be cli'cct* 
cd. 

One mode is sutficiently obvious and suOiciently 
known. I'bc punishment may be rendered more or 
less seveie by its duration. Want of liberty is, in 
almost all cases, a source of uneasiness; want of li¬ 
berty, added to the denial of all pleasures of sense, 
can hardly ever fad to be a source of great uneasi¬ 
ness. A long imprisonment therefore, with the 
cheapest accommodation not importing injury to 
health, must be a severe punishment. This, it is 


O N S. £87 

evident, may be graduated to more or less of seven- Prisou wU 
ty, not only by degrees of lime, but the use of such 
means as the prisoner might command lor procuring , 
accommodations and indulgences. 

To this imprisun.ncnt may bo added solitude. But 
though we mention this, as a practicable addition to 
simple imprisonment, it is well known how little, un¬ 
less for short periods, and on very particular occa¬ 
sions, it is to bo recommended. 

The modes, which lately have been most in repute, 
of adding to the severity of simple imprisonment for 
the purpose of punishment, have been two; 1st, 

Hard labour; and, i^dly, Bad prisons, and bad ma¬ 
nagement in those prisons, 

1. The species of labour which appears to have 
obiuined the preference is that oi' treading in a wheel. 

If a criminal in a prison is ever to be lot out again, 
and to mix in society', it is desirable that nothing 
sliuiild be done, and least of all done un puipo-e, to 
make him a worse member of society than when he 
went in. There cannot be a worse quality of a pu- 
nisbment, tlii^n that it bus a tendency to coriupt and 
deteriorate the individual on wliom it is inflicted ; 
unless, indeed, he is a prisoner lor lift*; in that case, 
people of a certain temper might say, that making 
worse his disposition is a matter of little importance ; 
and to them we have no time to make any reply. 

Most of those persons who come into piisun as 
criminals, are bad, because they have hated labour, 
and have had recourse to other means than tlitir i .- 
dustry of utt tilling the supply c,f their wants and 
the gralilieation of their desires. People of iiidus- 
tiy, people who love labour, seldom become the cri¬ 
minal inmates of a pri-on. 

One tiling, however, is pretty certain, that mm 
seldom become in love with their punishments, if 
the grand cause of the crime- which have brought a 
man to puni-iimeiil is his not having a love hut ha¬ 
tred of labour; to make labour his punishment, is on¬ 
ly to make him hate it the more. If the more ii 
man hates laboui, the more he is likely to ac t as a 
bad member of society, to punish a man with la¬ 
bour, and then to turn him out upon society, is a 
course of legislation which savours not ol the highest 
w isdoin. 

Uu-idcs, in treating labour as an instrument of pu- 
ni-hiiient, call it /imd labour, if you will, what soit 
of a le.-son do you teach to the industrious and la¬ 
borious class, who form the great body of your peo¬ 
ple f to those whose lot is labour, whose lot is hard 
labour, harder than any whieh it is in your powir to 
impose ? hat compulsory labour is so hai d us many 
species of voluntary labour ? 

As an instrument of reformation, labour, as we 
shall picscntly sec, is invaluable. As an instrument 
of punishment, hardly any thing can be conceived 
more exceptionable. That which is the source of 
all that mankind enjoy, that which is the foundation 
of every virtue in the most numerous class of the 
community, would you stamp with ignominy and dis¬ 
honour, by inflicting it as a punishment upon the 
worst and basest of your people ? Is this y our ex¬ 
pedient for rendering it, what every wise legislator 
would wish to render it, honourable, and thence de¬ 
sirable i 
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There arc otiur objection?, pcrrectly dccibive, 
ai'oinst labour a>> a punishment. It operates with 
more ino(|iiiility lli.tu almost any other instiuiiient 
ol’ puiii'lmicnt that ever has been iiiventcil. The 
same de^ici^ of labour wnul.l kill one man, that to 
another would be only a pa.stiine. I'roni this source 
we may upprebend the most horrid abuses, in the 
continuance of tliosc tread-mills. We niay be very 
Mire, that the most atrocious cruelty will often be 
inHicted upon those who, uitli strength below the 
average standard, are placed in those penal engines; 
while, in the case of those whose sireiiglli is inoeli 
above that standard, they will hardly operate ua a 
punishment at all. 

It is impossible that the jutige can measure out 
this puiiishiueiit; because the judge has not the 
means of ascertaining the relative strength of the 
parlies who come before him. It must, therefore, 
bo left to the jailor. The jailor, not the judge, will 
mete out and determine the degree of suftering which 
ijcli individual is to undergo. The jailor, not the 
judge, is the man who adapts the punishment to the 
crime. ' licnee one of the stains which mark a care¬ 


less and stupid legislation. 

It is a far inferior, though still no inconsiderable 
proof of a blundering legislation, that the labour, if 
labour it must be, is not cf such a sort as to be use¬ 
ful. The turning of a wheel, by human labour, when 
so many better loenns of luiniiig it are posses.sed in 
abund.incc, is destitute of even this recoramciulnliuii. 
It stands upon a similar footing with the eontrivniice 
of tile jailor, whom Mr llcntliam celebrates: Wc 
arc told somewhere,'* lie says, “ towards the close of 
Sully's Manoirs, that fur some time after the decease 
of that great and honest minister, certain high mounts 
were to be seen at no <—eat distance from bis bouse. 


’I'liese mounts were .so many monuments of his cha¬ 
nty. 'J'he poor ill his neighbourhood liajiptiied to 
have industry to spare, and the best cniploymi nt he 
would find for it was, to remove dirt from the {ilace 
wlierc it lay to another where it was of no use. liy 
tlie mere force of innate genius, and without having 
ever put himself to school to learn economy of a 
I'lench minister a plain English jailor, whom How¬ 
ard met with, was seen practising tliis revived 
sjiccics of pyramid architecture in miniature. He 
had got a parcel of stones together at one end 
of his yard, and set the prisoners to bring them to 
tlic other: the task achieved, Now, says he, you 
may fetch them back again. Heing asked wliut was 
the object of this industry, his answer was, * To 
jiltiguc the prisoners.”’—in a note on this passage, 
•Mr Heiitliam says, “ I beg the jailor's pardon ; wh.it 
is .ihovc was from memory ; Ins contrivatics' was the 
.sitting them to saw wood with a blunt saw, ni.ide 
blunt on purpose. The removers of mounts were a 
committee of justices.” 

2 . Bad prisons, and bad management in ilic«e 
prisons, is ii ino^le of punishmuit, the rccomnionda- 
non of wliich has lately hiin revivid, after we might 
have hoped that, in this coimir} at least, it was ex¬ 
ploded for ever. The language of .'■iich recommon- 
.hition ha.«, on several recent occ-isimix, been heard in 
1*irli.mient: and an article on IVison Discipline, which 


lately appeared in the Edinourgh c-ienol he IViwn- m' i 

interpreted in any other sen."e. Even the C'ominittie • 

of the Hocktjf Jor the ImprvvemrnI of I'nwn Disci- * ' '!!!^ 
p/iae liavc not been able to wiilistaiui tli" Imcc ol 
whiit they may h:ne supposed to he riisluon.thle doc¬ 
trine. Ill tlieir I'oHilh flrp'iit, lately published, wliieii 
W'c are sorry to siy evinces more ol good iiileiitioii, 
than oreiiligliiemil view.s for iis giiul.mee, tliey s i\ , 

“ No charge can he more iiiistiiken and uiiiiMindeil, 
than that the plans reeumiiieiiiled by this iiustitutio.i 
are eaicul.itcd to introduce coiniorl into gaol.s. 'i lu- 
coiiiuiittee are of opinion, and have alivay.s contend- 
ed, tiutt severe puiiislinieut must loriii the b.isus of an 
dleetive .sys'iIII ol jirisoii discipline;’’ tlinehy eon- 
foiiiiding two tir'ngs, pniiishmerit, and pri.-on ih.-ci- 
plme , which aiu totally distinct; and helween wlinh, 

It iMif so imieli impoitance to pn.stive ilic dis'int- 
tion, that without it not a laliotial idea e.in he enter¬ 
tained about citlier. 


No doubt crimes must be pttnislud. Vv'lio needs 
iiistructinii upon that hcad^ Hut when the judge 
lias prescribed, that, in a particular way, wliieli lie 
points out, a particular me.isuic of pain shall he iii- 
tlieccd upon an individual; and when the individual 
is taken, and made to sustain the operations lliiougli 
which the pain is generated; what has this to do 
with tlio discipline of the prison^ It is an act oi 
series of acts, mu f’cnens; acts not fnrniiiigany pan 
ol' the ordinary c rurse oi piisuii iiiaii.igeiiient; acts 
which would not have taken place, which ought not 
to have taken place, if the judge had not eommand' 
ed tliLin, and wliich weie pcrforiiied solely and ex¬ 
clusively in obedience to his conmiandmciit. This is 
the nature of punishment,—other puiiisimieiit than 
this there ought to be none. 

file Committee would make severe piiiiivliinent 
t!ic huiis of piisou diseiphri(‘! Wh.at business have 
the Committee with punishment ? The as-igiimg ol 
puiiisliment the legislature have given to otiur and 
litter hands; to those who take cogni/.'incL- of the 
offence, and alone ought to nioasure the piinish- 
meiit. Saying they would make punislmieiit the 
basis of prison discipline, what do titty inteiul by this 
ill contrived expression ? Do they mean, that their 
jailor shall hold the .scales, and weigh out the piojicr 
(juantity ? Il'not, how nro they to he undiisioml i lor 
It not the jailor but tlie judge is to wi ’gli, and the jail¬ 
or is to do nothing hut punctually cany the pu'.seiip- 
tionof the judge into exeeutinii, tiun is punisliiiienl, 
in no proper .sense of the word, any part of prison dis¬ 
cipline. It is a separate opi ration, |)erroruied on a 
particular occasion, bcc,'iu<e priSscribed by tlie judge, 
and in the exact manner in which the judge has pre¬ 
scribed it. If it is, on the other Iiand, a part of 
prison discipline, then all the luurid conse(|uences, 
inseparable from making the jailor the judge and 
meter of punishment, present tliemsLlvis to the ima¬ 
gination : and he who can endure to look ul tlieiii may 
dwell upon the picture of n prison, wherein the poor 
will not be more comfoi table than at home, nor by the 
charms of imprisonment enticed to the cummiision of 
crimes. 


Nothing can more clearly indicate that stale 
of mind, which consists in confusion of ideas, than 
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r- mn- I’ll il.i' \ague bn^uawc wliich wc hear about the no- 
* niakiiiff pns'jiis tl)e seats of wntrlicd- 

J- iiL'ss, ihat critiifs, iliey sciy, may not receive en- 


cDiira/'i’iijciil. 

We liave already seen, tliat, unless it is part of a 
iii.in’h puiiinlimcDl, ex|>^e^sly ordained, that he shall 
lose a ])'iiiu)ii of Ilia lienltli; that is, that Ins life shall 
he eul al’ort; that !■», that after a period of torture, 
he sli.ilj rei-Lixe a C Mpilal punishinenl; a wholesome 
niiaiiinenr, .i siiHu’ieiu y of wliolesome food, proper 
fiolhiMj', all of the elieapest kind, must be provided 
for every body. \\ hen people talk about making 
prisona ■^eats of wntebcdniss, do they mean some- 
thing woi.se lhan this? 

.Xlaiiy ol tlieni w'ill no doubt answer ; Yes, we mean 
hill'd labour in addition. We aik again. Do }ou 
mean bard labour, according to the prescription of 
the judge, or without the prescription of the judge? 
If aceordiiig to the prescri|)lion of the judge, the ease 
is tlie same with that winch wc have previously cx- 
.aiiiiiied. I'liia iiistiument of punishment is ezeep* 
ti.uiable, only because it is a bud iiislruiiu nt. 

'i'lie whole matter cvideiilly comes to this. If 
nioie wretehidnesM is deaired tliitii what is implied 
in contiiieiiieiit under the worst 'iceominodation which 


•he piesi rvalion of liealtli admits, it must be miteil 
out, eithi r at tlie pleasure of the jailor, or the plea- 
sui'i of the judge. The writei in the I'.ilinlturi^k 
Ihuc'i, and the Committee of tlic .Sacitly for the 
Impioieme.it of I’risoii Di^eipline, speak as if they 
hid never rtfli oted upon tin- dill' renie. 

Wc do not mean to bestow .a word upon that 
theory, which, for the prevention of offences, would 
make prisons scenes of wretchedness at the pleasure 
of the jailor. 

The only ipicstion which can deserve a solution 
Iwli.it mode ol inliietiiig e\d in a gaol cm the 
judge make use ol loi hist attaining the ends id pun- 
I'liineiit? The nii'-weris not diHieult. Unless, where 
tl. It eouise of leloniiatoiy di-sojiline, which wc shall 
di liiu .ale uiiiler the next head, sullices; and we allow, 


present purpose, be regarded as determined. All that rijiws and 
it is necessary for us to show here is, that a piison is *’”?'*?. **'*’ 
not the proper seme for it, nor the instruincnis of a 
prison the proper iiisti unit nts. To render a punish¬ 
ment the most ellicacious in aecoinplishing the great 
end of punishment, it must be a puiiLshment calcu¬ 
lated to make the strongest iinpiession upon the 
senses, and, through the senses, upon the imagina¬ 
tion, of the public at large; more especially of that 
pait of the public who lie under iho strongest 
temptations to the commission of similar ciimcs. But 
the punishments inflicted in a prison are withdrawn 
from the senses of the public, and seem as if they 
w ere intended to make the smallest possible, not the 
greate*st possible, iinpre-saion upon the imaginaliuni 
of those who are to be deterred from crime. They 
arc defective, therefore, in the most esseittial quality 
of a punishment, and can always be supplied by bet¬ 
ter means of ultaining the same end. 

'i'be proper idea of a prison is that of a- place nf 
custody, and that alone. This idea ought to be 
clearly, and distinctly, and steadily preserved in the 
mind, ill all disquisitions respecting prison discipline. 
Punisliment and reformatory discipline may be an¬ 
nexed to safe custody; and in os far as they consist 
of a sei ies of oper itions, requiring time for their per- 
forrtianee, it is essential to them. As reformatory 
discipline consists wholly in such a series, imprison- 
nient is a necessary condition of it. Since many, al¬ 
so, of the best kinds of punishment arc not such as can 
be executed all at oi,ec, but require a period of time, 
imp'risunmeut is equally iieccssary fur these punish¬ 
ments. But tiioiigli you must have safe custody to. 
enable you to executo certain punisluucnts, and also 
to enable you to earry into effect a course of reform¬ 
atory discipline, s.d'o custody is not llic same thing 
with puiiisbnient, nor the same tiling with refor¬ 
matory di^’'qjliiu'; and no conclusions can be de- 
jiciidvd upon, in wiiieh ideas so distinct are con¬ 
founded. 


that, though it may be iinade to involve no siiiail ile- III. Having thus considered prisons, as instrumenU !tifr,im.i(u.y 
grec of piini'.liiiieiit, there are cases in wliicli it would of safe cu.>ilody, and as instruments of punishment; rtiwiiilun.. 
not .•iulliec ; it will certaiiiiy appear, that prisons are two of the purposes to which they have been applied 
nut the best iiistruiiients of punishment. as means ; it reiuiiiiis, that we consider them, as in- 

A single eonsider.ition suflices for the jiroof of (his struiiients of relbriiialory discipline, (he third of the 
proposition. Punisluncnl in a pri<ion loses the gr.uid purposes to which they have been apiilied. 

■ re(]uisile of a puiiislimcnt, that of engendering the It is iiecessiiry, first of all, to state a clciu' idea ol 
greatest quantity of terror in others, liy the smallest reformatory disei|)linc. 

quantitj' of sulferiiig in the victim. The piineipul. When olrence.i, against which it is necessary that 
perhaps the sole end ol punishment, is to restrain by society .should have jiroteclion, arc committed, it is 
the example ; because, with respect to the individual -dc-sirable tliat the punishment of the offender should 
whom you have got, if jou think society in any have llireo properties; Isf, That it should deter all 
danger from him, you can keep him in sight, and no oflur persons from committing a similar offence, 
more is required. Yet, the language wc hear about w'hicli is its most important properly. That it 

the tread-null, and hear from the mouths of high per- should have the Llfcct of deterring the man himself 
sons, implies, that hardly any thing more is in their from a repetition of lliu offence. Sdly, That it should 
minds, than the effi ct upon the individual sufferers, have the effect of removing his former bad habits, 

“ Nothing finer than the tread-mili; a fellow who and planting useful habits in their stead. It is this 
has het n in the tread-mill never comes back again." last property which is sought to be communicated to 
Be it so, but by your leave, this is a very insigniff- his punishment by reformatory discipline- 
cant part of the question. As the creating and destroying of habits is the 

The choice of expedients, for obtaining the pit- work of time, and as the restraint of safe custody, and 
nishment best adapted to the several cases for which a restraint from all indulgences, except under certain 
course of reformatory discipline docs not suffice, be- conditions, are necessary to reformatory discipline, 
longs to another Iiead e! ic'.'’ ly, and uivr.t, for tlie whatever punislinieut is involved in such protracted 
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Piivini and coercion, ia a neccaury part of reformatory dircw 
n«* piine. 

cip inc^ What is desired is, to create a habit of doing use- 
^ All acts, in order to break tiie habit of doing hurtful 
acts. To accomplish this, means roust be obtained 
of making the individual in question perform cer¬ 
tain acts, and abstain from the performance of cer¬ 
tain other acts. 

The means to be employed for producing perform¬ 
ance c innnt be of more than two sorts; the p1ca»ur- 
abic, aid the painful. A man may be induced to 
perforin certain acts, either by puni<ih'iient,or rcA urd. 
lie may be made to abstain from perfurming certain 
acts by an additional racaus, by withholding tlic 
power of performing them. • 

The latter is the means chiefly applicable for pre¬ 
venting the performance of Iiurtfui acts in prisons; 
not only crimes, but acts of intemperance, gaming, 
or any others, the tendency of whidt is towards 
crimes. As this is nearly the universal practice, the 
reasons of it must be so generally known, as not to 
need develojiemcnt. 

The inquiry wliich chiefly calls for our .itteiuion 
is, Whut are the best means of pioducing the per¬ 
formance of those acts, the habit of pt.rl(>niiing wli-eh 
we desire to lender so perfect, that it may be ri.lie(l 
upon for the effect, even in n state of frieiloin I 
The persons on whom reformatory discipline is in¬ 
tended to operate, belong to the class of those who 
depend upon their industry for their suppoit. .So 
nearly, at least, do they belong to this class exclu¬ 
sively, that tile immaterial exceptions may, in this 
general inquiry, be omitted. 

The necessary foundation, in the case of sucli per¬ 
sons, npt only for all virtues, but for abstinence from 
crime, is the iiabit of performing some one of those 
series of acts, which are denominated lawful industry, 
and for which the performers obtain payment or re¬ 
ward. 


heahali not be permitted to make any additions to I‘>' 
this hard fare from any source belonging either to l’>ioijji» 
himself or others, except his labour; but that what 
its earns b} liis Kibour lie may, in a certain way, lay 
out to procure to iiimsolf better food, or any other 
indulgence (certain hurtful ones excepted} which lie 
mai^ desire. Few cases, indeed, will be found in 
which this simple contrivance will not produce stea¬ 
diness of application. 

VVe have now then attained what is of principal 


import.ince'. For if we liavc got the iiiinates of a 
prison to labour steadily in some useful branch of 
induslr^’, to look to labour us the gre-at or only 
source of th(‘ir enjoyme'nts, and to form habits of 
so doing, sufficiently contirined to be depended upon 
for governing their ceindiict in a state of litedom, 
wc have prepared them for being usefuf lucinbeis of 
society, and our purpose is accomplished. 

Here, then, comes the qiie'stion. By what ar¬ 
rangements, in detail, can the biidness of confining, 
maintaining, and setting offenders to woik, be most 
advantageously performed i 

In other .ords. In what hands should tlic govern. 


merit of I’eniteiitiarics be placed, and under ivl at 
rules should it be ordaiiad tor them to ait ? 


It is an univi isai axiom in mor.dh, that no sccuiity 
is equally to be depended upon for any desiiabie 
result, as the inteiist of those upon nlioin its ac- 
comiilishment depends. If, in devoliing upon uuian 
the task of bringing about a (lai ticular end, we make 
it his interest to bring it about m the best possible 
manner, especially if wc nuike it his mtere-i m any 
high degree, wc can hardly be disappoint! d lo 
counting upon bis most strenuous exeitiore-. On the 
other hand, if he has no interest, or a veiy iiieonsj. 
dcrable inteiest, in the end which he is enirusti'd to 
bring about; if little cognizance will be taken of his 
proceedings, whether good or bad ; if to attend to the 
business would bo exceedingly troublesome, to ni- 


Labour, therefore, in some of its useful branches, gleet it will produce little inconvenienec; we may be 
is to be regarded as the foundation of all refurinatoty very sure that, by a gicnt majority of men, the bu- 
disciplmc. But as the object of this discipline is to siness of the ta-k devolved upon them will bo very 
train the man to love, not to hate labour, we must imperfectly performed. Iftlicy can make a profit out 
not render the labour in such a case any part of bis of oppression, or if, as is tlie cast*, to so great a degree 
punishment. The labour must, for this important in prisons, they can consult their ease by imposing 
inirpose, be a source of pleasure, not of pain. additional and mischievous restraints upon the pri- 

The way in which labour becomes agreeable to soners, their interests are strongly set against their du- 
incn out of a prison, is the way in which it can be tics, and ill conduct is still more perfectly seeured. 
made agreeable to them in a prison ; and tlierc is no This last, how deplorable soever the confession, is 
other. Advantages must accrue from the perform- the state of management of all British prisons, with 
ing of it. hardly any exception. I'hcrc is a Jailor, who re- 

'I'he way of attaching to it advantages the most ceives a salary and pow ir; and is told to manage the 
intensely persuasive, in a reformatory prison or Peni- prison well; and there is u number of Justices, that 
tentiary, is exceedingly obvious. is, gentlemen of the neighbourhood, who obtain not 

There it ia easy to prevent the attaining of any a little ]iower, and a great deal of praise, for undcr- 
plcasure, except through the medium of labour. taking to do certain public duties of a local nature. 
What is provided in the prison, according to the with little interest in doing them well, and no little 
principles already explained, is lodging, food, and interest in doing them in many respects exceedingly 
clothing, all of the very cheapest kind not pro- ill, who have the charge of looking after him. Va- 
ducing injury to health. In the monotony of a pri- rietics wc cannot afford to particularize. This is the 
son, there is no one who will not intensely desire general description. 

pleasure in addition to this. The management, then, of the prison, is the joint 

In the sentence of a criminal, who is subjected to concern of the jailor and the justices, or magistrates, 
reformatory discipline, it may, and os often as the including sheriffii, who, jointly or severally, have no 
case requires, it ought, to be rendered a part, that such interest, as can be expected generally to pro- 
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-uin- ant! ducc any considerable eflfect,' in any thing more 
'V,*** ' such a kind of nianagument as will not. excite■ 
‘ . attention and indignation by its badness. All the 

degrees of had in(in.igcnicnt, which ore ni(hin those 
limits, having little or no interest to prevent, they 
Imve abundant intcrist to permit. 

It is surely not necessary* that we should go far 
into tiie detail of this case, to show the causds whi(^ 
it plares iii operation, and tlieir natural cfiects. 

First of all, it is sufficiently evident, that the 
jailor has an interest in obtaining his salary, and other 
eincluinents, with as little trouble to himself as pos¬ 
sible. 

It is not less evident, that the magistrates have an 
interest in getting the power and credit, attached to 
their office, with as little trouble to themselves os 
[lO'sible. 

This is enough. The book of human nature is 
^ olear upon the subject. Tins principle, at uncon- 
" trolled work in a prison, is perfectly sufficient to 
geiiLrate all the evils which those abodes of misery 
can be made to contain. 

It is undeniable, that so far as those, who thus 
liavc the supcrintendenceof jailors,aredisposed to con* 
suit tln-ir C.ISC, and to perform negligently a trouble¬ 
some duty, which they may perform well or ill, just as 
they please, so far they will be indisposed to listen to 
an} complaints against the jailor. It saves them a 
good deni of trouble to cuiiiidc in the jailor. They 
speedily come, therefore, to look upon confidence 
in tlie jailor, and to speak of it, as a good thing,—a 
duty. “ Has not the jailor been most carefully and 
judiciously selected for his oflicc, by wise and good 
men ? (viz. ourselves). Would it not be an injury 
to a mail of iiis character to distrust him ? And to 
distrust him—for what i For the complaints of pri- 
soncis. liut prisoners are always complaining, al¬ 
ways giving trouble. Jailors are a good set of men. 
Piisoiu'is arc a bud set of men ; especially complain¬ 
ing prisoncis. Ihey are the very worst kind of 
men ;—they are, therefoie, to be silenced; and it is 
often veiy difficult to silence them; nothing butlmish 
measures will do it; when harsh measure.^, however, 
arc absolutely nccessaiy, it is the duty of jailors to 
use them, and the duty of mapistraics to protect 
sucli men in the discharge of so important a duty." 
Such are the feelings and conclusions which arc 
^ undeniably prompted, by the mere love of case, in 
the bosoms of such men as Fnglish magistrates. 

So far as the magistrates consult their case 
(men generally do consult their case when they have 
not a preponderating iiiolivc to the contrary ), the 
jailor is at liberty to consult his case. 

In the jailor's consulting his case, every thing that 
is horrid m a prison finds its producing cause. 

What tlic jailor has chiefly to guard against is, 

(he escape of his prisoners, because that is a result 
which cannot be liiddcn, and will not escape ani¬ 
madversion. But tiiB love of case prompts him to 
take the easiest means for this purpose; locking up 
in dungeons, loading with irons, and prohibiting com- 
inunicjiion from without: in other words, all the 
measures which arc the most tormenting to the pri¬ 
soner. If the prisoner, con6ding in his ingenuity or 
hit strength, makes any attempts to free himself from 
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this misery, bys-mspiag, the disturbance which is 
thua given to the ease of the jailor, is a cause of ^ 
pain, proportional to the love n ith which lie chbrishei . ‘ 

bis case; this pniii, exoites resentment, reaentotent 
calls for vengeance,,and the prisoner is cruelly pu¬ 
nished. The demon despotism reigns in his most 
terrific form. 

This is only one half of the evil. The servants of 
the jailor, the turnkeys, as they are called, and 
others who wait upon the prisoners, are as fond of 
tlieir ease os the jailor is of his. If the jailor has 
not adequate motives to make him take care that the 
businesB of the prison is well done, bo will repose the 
same confidence in liis servants, which the magistrates 
so liberally exercise towards him. He will leave 
them to indulge their ease, as he could not do other¬ 
wise without disturbing his own. 

From the servants of the prison indulging their 
ease, neglect of the prisoners is the immediate and 
unavoidable consequence. From neglect of prisoners, 
that is, of men placed in a situation destitute of all 
tlio means of helping themselves, all those evils, 
which, in another situation, could be produced only 
by the most direful oppression, immediately ensue. 

UiMm the servants of a gaol, clierishiiig theii ease, 
and left by their Miperiiiteiidents to do so, every t all 
of a prisoner for help, for relief from any annoyance, 
is felt ns an injury, and resented as such, (.'ruelty 
speedily comes, as a co-o]x>ratur with neglect, to fill 
up the measure of the prisoner’s calamity. 

I'hc prisoner, fimliiig liimsclf destitute of ail re¬ 
medy, except he e.iti pi( vail upon the people who 
approach him to remove some of Uie causes of the 
misery whicli he endures, has recourse to briliery, 
when he c.m possibly command the means; and then 
pillage, without limit and without mercy, is added to 
all the evils of lliis den of horrors. 

If sncli are the constquenecs of entrusting die 
management of prisons to persons who iiave no in¬ 
terest, or not a sufficiency of interest, in gootl ma¬ 
nagement, we Imve next to consider the im^rrtaiit 
question. By what means a suffieicncy of interest in 
good mnnageniont can be created ? We need not 
have any doubt, that if a sufficiency of good accrues 
to the managers from every particle of good manage¬ 
ment, and a siiffieieney of evil from every particle of 
bad, we shall have as much as ]ios8ible of Uia good, 
and as little as possible of the cviL 
1. The grand object, as we have stated, oi reforma¬ 
tory discipline i», to create habits of useful industry. 

‘J. A second object is, to preserve the health of 
the prisoners, and iin])o8C upon them no suffering, 
not implied in the conditions of tlieir confinement, 
or prescribed by the judge. 

S. A third i.s, by moral and religious tuition, to 
generate and strengthen good dis})ositions. 

4. A fourtli is, to attain diose ends at the smallest 
possible expense. 

It is not difficult to give the manager or keeper of 
a reformatory prison or Penitentiary, a Very strong 
interest in all these important results. 

We have already seen, that the mode of giving to 
the prisoner a motive to labour, is, by ^ving him a 
share in the produce of his labour. 

It ii evident tliat an equally certain mode of giv- 
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rriwtuand jnjj to the jailor n motive for obtaining os much of 
*'o*t^n**''* labour as possible, that is, for doing all that jle- 
. j ‘ i pends upon him to make tlie prisoners labour as 
much as jrossibic, and as productively as possible, is 
by giving him also a share in the prtaluce of their 
latxiur. 

It may Iw said, however, that if the jailor receives 
a share of the labour of the prisoners, he will have 
a motive fur making them labour too much: labour 
may be so excessive as to equal the severest tor¬ 
ture. 

Etfcctual expedients, however, for the prevention 
of this evil, are easy and <ibvions. In the first pl.ice, 
it docs not seem necessary that the labour should be 
in any degree compulsory. If a prisoner is, accord¬ 
ing to the rule above laid down with respect to the 
chcajK^ht fare, confined to the coarsest kind of hread, 
and water, if he docs not bibour, but lias it in bis 
power to add to his enjoyments by labouring, mure 
especially if he may labour in company, but if be 
will not labour, must remain in solitude, the cases 
will be exceedingly few in which compiilMon will be 
needful; and these might, if it were deemed of siif- 
ficient importance, be specially provided for by the 
legislature. 

If a man may work, or not work, as he pU-a'cs, 
and much or little as he ]»lcascs, there is no need of 
any fitrtlier security against excessive lalxuir. If 
tlierc were, it would be nllbriksl by the interest 
which it is easy to give to the- Jailor in tlie hc.iltli of 
the prisoner. 

Giving to the jailor a shaie in the produce of the 
labour of a prisoner has two happy e/Tects; not on¬ 
ly that of giving him an interest in rendering the 
vitlue of that produce as great as pos.sible, 1 )ut that, 
also, of giving him an interest in the he.iltli of the 
prisoner, because the produce of a mnifs labour is 
greater when he is in health than when he is not. 

'J'his may be encrcascd by giving to the jailor, 
through a very obvious channel, an interest, .and an 
interest to any amount, in the life of each prisoner. 
It being ascertained what is the proportion of per¬ 
sons of a similar age that die annually, when not 
confined in a [>rison, all that is necessary Is, to enti¬ 
tle the jailor to n sum of money for each of the in¬ 
dividuals above that proportion whom he preserves 
alive, and to make him forfeit a sum fur each indi¬ 
vidual above that proportion u'ho dies. This sum, 
it is evident, may be sufficiently high, to ensure, on 
the part of the jailor, a strong desire for the life, .and 
tlienco a proper attention to the healtlr of the pri¬ 
soners. 

Another particular in this case requires attention. 
It is obvious, that the motive of the prisoner to ren¬ 
der the quantity or value of his labour the greatest, is, 
when the share which he enjoys of it is the greatest. 
It is equally obvious, that the modve of the jailor to 
promote the augmentation of this quantity or value 
is die greatest «^eii his share is the greatest. 

If the whole of the produce of the labour of each 
«f the prisoners were left to be divided between 
himself and the jailor, the motives of the two par¬ 
ties, taken jointly, would be at the highest And 
the question then would be, according to what pro¬ 
portion should the division be made I 
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The peculiar circnrastanccs of^Iiis case permit the f’'' ■>’" >»•< 
most decisive answer to be returned. No evil can 
accrue, and every good purpose is bp't gained, by ’ ‘ ’ 

allowing tile jailor to take as much as be pleases, it 
Iieing first established that he can employ no com¬ 
pulsory methods, that the prisoner must liavc as 
much of the co.ir.sest fare and accominodation .as he 
noeils, whether he works or not, and that work can 
thus be obtained from him only by the ujieratinn of 
reward, it will be the interest of the jailor to make 
his reward sufficiently high to obtain from him all 
tile work which he can perform, and, in his situa¬ 
tion as a criminal, he ouglit, generally speaking, to 
receive no more. The pvo|»ricty of tliis regulation, 
therefore, rests on conclusive evidence. 

Here, however, an objection, worthy of attention, 
occurs. If the jailor receives so great a jiroportion 
of the produce of the labour of the prisoners, he may 
receive a much higher remuneratioii tlian tlie nature 
of his duties requires; and so far the public is de¬ 
prived of a fund wlucli ought to be available for the 
public service. 

This observation is true ; and the question is, in 
what m.-umcr can the sepuriition of what is necessary 
in rcmuiK ration of the jailor, and what should }•<■ 
detached for the benefit of the public, be iiio.st ad¬ 
vantageously made ? 

If the situation of the jailor affords more lli.ui .an 
adequate rcw'.ard, he will lie'Ailliiig to give some¬ 
thing anmi.ally in order to n tain tliat'situalion. And 
for measuring exactly what he ought to give, tiiero 
is a sure and a well tried expedient: it is, to l.iy 
the thing open to cunipetitiun. 

By this exjicdient, a double advantage is g.-iiiu d : 
for both the jniblic receives as great a share of the 
proiluce of the labour of the piison, a.s is euiujiatilile 
with the due remiineralioii of the jailoV ; and the 
jailor being entitled, in the first iii.staiiee, to share 
the whole of the produce with tlie labourers, Jiav- 
ing both to pay what he ow es to the goverinnent, and 
obtain his ow'ii remuneration out of his share, lias a 
motive as strong as if tlie whole were his own, to 
render the produce ns great as possible. 

It will cosily be seen that tins contr,K't between 
the public ami tlie jailor, if sufficient smirities can be 
taken for its being cancelled, ns soon as mi.scoiidiict 
011 his part should render it desirable that it should be 
so, ought, for important reasons, to be concluded fur 
a considerable number of years, or for his life. It 
is of importance that those individuals, who are to 
undergo the reformatory discipline, and who arc un¬ 
acquainted with any trade, should, especially if they 
are young, be taught the trade in which their la¬ 
bours can be turned to the greatest account: and, to 
make it the interest of the jailor to have them t.aught, 
it is evident tliat he must have the prospect of en¬ 
joying die benefit of their skilled labour fur a suffi¬ 
cient lengtii of time. This short illustration we 
hcqie will suggest to the reader sufficient reflections, 
for evidence on this point; and we must hasten to 
the remainder. 

We have now shown, to how great an extent, up¬ 
on the plan which we have thus briefly sketched, 
the interest of the jailor is rendered co-incident with 
the ends which are in view, and the most efiectual 
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PiiujM BDil of all securities is obtained for the goodness of his 

j*»iton nu- mana^ment. We proceed to show what additional 
loe. jjecufitieg tjjjg plan enables us to provide. 

Let us, first of all, attend to the power of inspec¬ 
tion, which may be afforded in a degree altogcUier 
unparalleled. By the admirable properties of the 
building which we have recommended, not only is 
the conduct of the prisoners rendered wholly trans¬ 
parent to die jailor, but the conduct of the jailor 
may be rendered equally transparent to his inspec¬ 
tors. And as the central lodge, or tower of inspec¬ 
tion, may be entered by any number, without giv¬ 
ing the least disturbance to the prisoners, without 
their even knowing that any body is there, the pub¬ 
lic may be admittm on such terms, as to afford the 
full benefit of public inspection,—the most efficient 
of all inspections,—over the whole economy of the 
prison. By means of whis[>ering tubes, oral com- 
luunication might be permitted with the prisoners, 

" ^ at such times, and under such regulations, as would 
prevent it from interfering with tlie working hours, 
or other parts of the discipline, to all persona who 
might have a wish to hear if they had any com¬ 
plaints. 

Another very simple expedient would make an 
Important addition to the list of securities. It ought 
to be an obligation on tlic jailor to keep a book, in 
which all complaints of the prisoners should be 
entered, and, as often as they could write, signed 
with their names. Along with the complaint should 
be entered a statement of what had-beeu done for re- 
ino\ ing the ground of the complaint, or of the rea- 
for doing nothing. And this book should be 
open to the perusal of the public, and should lie in 
.1 jilficc cotivenient for the inspection of all the visi- 
toi s of the prison. 

A still more important and indispensable security 
would be, the obligation of the jailor to pn'sent, an¬ 
nually. to the principal court of justice, such as the 
Cinirt of King's Bench in England, a report on the 
m.inagcinent and state of the wison during the pre¬ 
ceding year, containing, wiUi all other points of 
iiscfiil information, exact accounts of the receipts and 
disbiu-sements; to verify these statements by his oath; 
to print and publish them at his own expense; and 
to answ'er, upon oath, all interrogatories, made to 
liim, in open court, by tite judge, or by any other 
person, how much soever the answer might tend 
his own crimination; and this as often ns die 
jinlge might call upon him for such a purjiose. By 
this means, with the obvious security afibrded for 
other still more important ends, so perfect a know¬ 
ledge would be communicated of the gains of the 
jailor, and the mode of obtaining tiiem, as would 
ensure an accurate bargain, rigidly proportioned to 
the amount of them, as often as Uic contract came 
to be renewed. 

The last thing which we think it necessary to re¬ 
commend in die shape of a security, would ©ijcrate 
as a test of the efficacy of the management in its 
character of a reformatory discipline. The jiulor 
tJiould be held bound to nay a certain sum, varying 
in proportion to the lengtn of time daring which die 
prisoner had been subject to bis discipline, for each 
VOL. VI. fARr I. 
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of the prisoners who, after liberation, should beprimusad 
convictra of a crime. PriienDii. 

C'onnected with the important part of the subject 
relating to the labour of the prisoners, it is proper to'*" 
bring to view die advantage of a subsidiary estab¬ 
lishment for receiving and employing those who 
might be librratesi from the prison. It is a well known 
ground of lamentation, that persons liberated from 
a prison, find often great difficulty in obtaining em¬ 
ployment, and are constrained, by a kind of neces¬ 
sity, to betake themselves to their former evil courses, 
though with the inclination to hare devoted them¬ 
selves to honest industry, bad the means nut been 
denied them. The best inode of obviadiig diis 
great evil w'onld be, to have a subsidiary establish- 
ment, the architectural form die same as that of the 
prison, in which die jailor should be obliged to re¬ 
ceive all persons who have been liberated from the 
prison, and who make application tor admittance; 
and to employ diem on the same terms as the pri¬ 
soners, with the single excepUon of its being in their 
power to remove when they please, and to make, in 
respect to terms, all such stipulations with the jailor 
08 may be for their mutual advantage. 

The next part of the subject to wliich we procceil, 
is the plan according to which die prison shall be 
supplied with die articles which the prisoners arc 
enabletl by their labour to purchase. 

As diere are certain articles, such as intoxicating 
liquors, which ought to be altogether withheld, un¬ 
less for special reiiNoii permitted, and us the jailbr 
could nut nave a sufficient command over the articles 
conveyed into the prison, unless he had, in his own 
hands, the power of supply; ns the intercourse, also, 
whicli would be creutetf with strangets, if the pri¬ 
soners were at liberty to •juirchase of whom they 
pleased, would he incomiiatibJe w ith the discipline 
of the prison, the pow'er of supplying articles of 
piu'tJiase to thei>risoners ought to be confined to the 
jailor. 

If it be objected that the jailor would thus have 
the power of opprcssin|:; the prisoners, by selling 
bad articles, or gnoil articles too dear, the answer is. 

That he could not. We have already seen, that in or¬ 
der to derive from the prisoners the greatest quantity 
of profit to himself, he must give to them a reward 
for their lalmur sufficient to make them latiour to 
the most profitable account. But if he sells arti¬ 
cles to them at more than the usual price, this is 
merely a reduclinn of the rewawl left to them for 
dieir labour; this he cannot reduce lieyond a certain 
point, without reducing the amount of his profit; 
and any greater reward than up to this point, the, 
nature of the case rendifrs undesirable. 

We have now then stated all that seems nccevsi,ry 
to be said on the three great subjects; Is/, Of the 
structure and form of the prison ; Hef/ff, The securities 
which may be applied for obtaining good conduct 
on the part of the jailor; and Tlic first and prin- 

lipal part of reformatory discipline, namely, volun¬ 
tary labour. 

The remainiqg conditions of reformatory disci- 
pHne will not require much explanation. 

1 , Separation, as far ns concerns the sexes, and as 
3 D 
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l'n«>n» snd fiir AS concerns the pfootl from the bad, is now so ge- 
I'niion Di». |)(t]>{|)]y attended to as on object of importance, that 
ciplmc. danger sometimes is of other things being too 
much overlooked in the coinparifion. 

In a prison, such ns we have described, in which, 
by means of moveable partitions, the cells may be 
enlarged or contracted at plensnre, and in which Jthe 
prisoners are all under continual inspection, the pow> 
er of separation, to any desiml extent, is complete. 

The two sexes, though inmates of tlie same prison, 
and simultaneously subject to the same inspection, 
may be as conudetely disjoined as if they were inha¬ 
bitants of a difterent region. By a piece of canvas, 
and nothing more costly, extended in the form of 
a curtain, from the buunilary on each side of the 
ftuaalu cells, in the direction of a radius across the 
central area to the inspection lodge, the females 
would be us completely cut off from seeing, or being 
seen by the male prisoners, as if they were sepai'ated 
by seas and mountains; the same effect would be 
obtained as to hearing, by merely leaving a cell va¬ 
cant Ix't ween those of the males and females; and 
thus the space appropriated to each of the two sexes 
might, in the casit'st manner, be diminished or en¬ 
larged, as their relative numbers might require. 

A much more complete and desirable separation, 
than that which is aimeil at, as the utmost in other 
prisons, is easily attainable in this, 'ilic ordinary 
separation of young uffend(*r 8 from old, of the great¬ 
ly corrupted from tliow who are presumed to be less 
tfecpl^ infected, is still a|>t to leave associations too 
promiscuous, and too numerous, nut to be unfavour¬ 
able to the progress of reformation. 

The prisoners should be put together in companies 
of twos, and threes, and fours, seldom more; each 
company occupying a s£})arate cell. It would be 
the interest of the jailor to put them together in such 
assortments as would be most conducive to the quan¬ 
tity and value of work they could perform, and to 
the goodness of their’bshaviciiir; th.it is, to the most 
iwrfect operation of the refoimalory discipline: and 
b>> experience of their ibspusitions and faculties 
would of course fit him beyond any one else for 
inakiiig the selection. 

It will have been all along understood, that, to at¬ 
tain the ends of iiisjiection and economy, the same 
looms or cells which form the day and working 
rooms on our plan, form also tho sleeping rooms. 
Not ‘the smallest inconvenience from confusion of 
things ill the .apartment can thence be derived; be¬ 
cause the hammocks, which would be more conve¬ 
nient than beds, could be stowed away in little com¬ 
pass during tlu du}. 

It is also to be paiticukrly observed, that what¬ 
ever degree of sechuioii might eitluv be indulged to 
the feelings of an individual, or might be deemed 
conducive to his menial improvement, might still, 
upon this plan, be easily secured; because, by means of 
vgreens, a)>ortion of the cell might be formed into as 
many private apartments as might be desired; and 
where experience of g<x)d conduct had laid a foun¬ 
dation fur confidente, periods of seclusion, even from 
^e eye of the inspector, might be allowed. 

2 . Nothing of great importance to be mentioned 
in this summary sketch seems now to reroiun, except 
schooling, and religious instiruction. 
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Ilie Sunday is the appropriate periotl for both. Piiioni und 
Sunday-schools are found by experience to be suffi- 
cicut for communicating to children the important 
arts of reading, writing, and accounts. It would 
be obligatory on the jailor to afford the means of in- 
struction in these respects to every prisoner who 
might not have attained tlicm; together with all 
other means, not incompatible vvitli the rase, of pro¬ 
moting their moral and intellectual iinprov enient. 

3 . The rcUgious services proper to tlic day, and 
Bu^ other devotional exercises as might be thought 
requisite on other days, would be eomhicted by the 
chaplain, the prison affording remarkable facilities 
for bringing an the prisoners into a situation conve¬ 
niently to hear; ancl also, which would hr a circum¬ 
stance of great importance, bringing the public 
from witliout, to participate in the religious services 
of the prison, for whom temporary accuiiimodation 
in the vacant central area might be provided, and to 
whom, by the charms of eloquence and music, and - 
the power of curiosity, it would be the interest of 
tlie jailor, by letting the seats, to provide sufficient 
attraction. 

It seems to be necessary, before concluding, to ob¬ 
viate an objection, which, though it has seldom hi'cn 
urged as a reason against reformatory discipline, is 
yet considered as requiring a great deduction to be 
made in the estimate formed of its advantages. The 
objection is, that, by affording the means of employ¬ 
ment to jirisoners, we take away those means from a 
corresponding number of persons who ore not pri¬ 
soners, and thus sacrifice tlic deserving to the vi orth- 
less. 

This objection is drawn from some of the eonclu- 
siona of Political Economy. That which affords the 
means of employment to labour is capital; in other 
words, the means of subsistence to the labourer, the 
tools he works with, and the raw uiaterial on wliieli 
he is employed. When labourers arc too numerous 
for the means of employment, it is evident that, it 
any new ores are added to the number, you can 
give employment to them only by taking it away 
from the old ones. It is, therefore, siaid, tliat by 
giving employment to prisoners, we make an ecjual 
numlicr of honest workmen paupers. 

In this ohjertioii, how'ever, as is generally tlie 
case with false rcnsoiiiii/jf, a {lart only of the essen¬ 
tial circumstances, not the wliolo, is taken into the 
account. In the first place, with regard to the prr 
soners, one principal part of the capital which puta 
labour in motion, namely subsistence, is afforded to 
them of course, wliether they labour or not. 

In the next place, the objection proves too much ; 
for, if it wouki be better, for the sake of affording 
employment to others, tliat the man should do no¬ 
thing in prison, it w ould equally be licttcr that he 
should have done nothing out of prison; better that 
we should liave a portion of oar population useless 
tlian productive. According to this doctrine, the 
proper rule, whenever population exceeds the de¬ 
mand for labour, and wages are low, would be to 
give subsistence to a portion of the people, on the 
condition of their abstaining from labour. 

'lliua much of the allepition ia true, namely, that 
when to tlie subsistence, which you wcmld have 
given at any rate, you add tools and raw mate- 
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PriTOns and pialg^ you go far diminish the quantity of tools and 
* 'j’pilpj ™w materials wliicli can be furnished to others. 

But, counting only thiLvircunistance, another most 
PruMii. important circumstanw is left out of the computa- 
tion. This deduction of tools and raw materials is 
made once for all. The protluctive labourer replaces 
tlic capital, which employs him, with a profit. Ad¬ 
vance to Itiin, for one year, the food and other arti¬ 
cles which he needs, you never need to advance any 
thing more. Wliat he produces in the course of the 
year, replaces the food and all other articles which 
he has used, widi a profit. But if he has not labour¬ 
ed, he has produced nothing; you have to supply 
him, therefore, with the means of subsistence, not 
one year, but every year, from the produce o£ other 
men’s labour. If he labours, yon have to give him 
once, out of the general stock of means for tltc em¬ 
ployment of labour, subsistence for a year, with 
_ tools and raw material, and you have no occasion to 
give him any more. If he is to be idle, you give 
him, It is true, only subsistence, without tools and 
raw m.iterial, the first year ; but you have to give 
him subsistence, that is, so far to diminish the means 
of employing otiicr men’s labour, every year; where¬ 
as, if he is a productive labourer, for the advance 
wblcli you make to him the first year, he not only 
exempts you from all farther deductions from the 
means of employing other men, but he every year 
adds to those means, by the whole amount of tlie 
profit made upon his labour. To make those per¬ 
sons, therefore, productive labourers, whom you 
must at any rate subsist, is to increase, not to dimi¬ 
nish the means of employing others. 

As to another objection which is sometimes offer¬ 
ed, that the commodities produced in.a prison glut 


the market, and Injure other manufacturers, this is Prison sad 
still more evidently founded upon the consideration 
of part of the determining circumstances, without ®P|| , 
consideration of the remainder. If it is meant to Pn^a. 
apply not to one class, or two classes of commodities,' 
but to the mass of commodities in general, it may 
instantly be seen tq be untrue, ^'he men who be¬ 
come sellers of the articles produced in a prison, be¬ 
come buyers to the same amount. Whenever a man 
sells a greater amount of articles than before, he gets 
the means of buying an equally greater amount. He 
always brings os much of a new demand into the 
market as he brings of a new supply. If he intro¬ 
duces more of some one comim^ity than the mar¬ 
ket requires, and reduces the profits on producing 
it, capital leaves that employment till the inequality 
is redressed. If the number of people is the same, 
and the quantity of commodities is ehcreased, it is a 
contradiction in terms, not to say that the cirenm- 
Htances of such a people are improved. 

' Having answ’erecl these objections, it does not oc¬ 
cur to us that there is any thing more which in this 
outline it is necessary for ns to add. The plan, 
both of construction and management, appears to us 
simple, and easy to be understood; and to oiFer se¬ 
curities for the attainment of the end, such as tiic 
imperfection of the human powers, seldom pcimit 
to be realised. In the delineation presented, the on¬ 
ly merit we have to claim is that (if our endeavour 
has been successful) of adding perspicuity to com¬ 
pactness. There is not, we believe, an idea whidv 
did not originate with Mr Ikntham, whose work 
ought to be the rnamial of all those who are con¬ 
cerned in this material department of public admi¬ 
nistration. (v. F.) 
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WiiEM the article under this head in the En- 
ct/efopadia was written, the kingdom of Prussia 
was reduced to a very low condition, and its bound¬ 
aries contracted within a very narrow compass. 
Its capital and fortresses wew in possession of the ar¬ 
mies of F ranee, and the whole country was considered 
mpdy 08 the highway to the future scenes of conquest 
tvnich Buonaparte hod planned. By a treaty of mace, 
whicli was merely nominal, since France fulfilled 
none of her part of the stipulations, the Prussian do¬ 
minions were considerably curtailed, by tlio cession 
of many provinces to the powers that were allowed to 
exist, with an apparent sovereignty, under die con¬ 
trol of tlie Frendv chief. The reverse which the 
arms of France received in Russia led the Prussian 
monarch, who was, in reality, a prisoner in his ca¬ 
pital, to break the chains by which he was bound, 
and turn the whole force of his state against his 
conqueror. During the lowest depression of his 
kingdom, though his arm;^ was rMuced and his 
finances seized by his enemies, ^et some part of the 
internal management of his afiiurs was left under the 
direction of his own ministers. As ]png as the 
French occupied bis country, though the number of 


his troops in actual (servic<» were but few, yet, bv 
dismissing those who had been sufficieutly drilleif, 
and enlisting a constant succession of new recruits, 
when the proper period for exertion arrived, so great 
a proportion of the inhabitants had been taught the 
use of arms, that, from the general spirit of indig¬ 
nation which existed against France, and the sim¬ 
plicity of the system of recruiting which hod been 
u>ng establishetl, no difficulty was found in raising, 
almost instantly, an army of numerous and mode- 
rotely instructed soldiers. The Frencli bad, IndeCil,,^ 
stripped the kingdom of arms, but the deficiency' 
was supplied, with unexampled promptitude, from 
the arsenals of Great Britain; so that, within a tew 
months sfter the retreat of the French from Mos¬ 
cow, the Prussian monarch was enabled to bring 
into the field an army of more tlian two hundred 
thousand men, The princijinl tbitresses wcre gar¬ 
risoned by the enemy, but the communication be¬ 
tween them was completely cut off, as soon as the 
French had becri compelled to abandon tlie fields of 
Ib'ussia, and collect their forces in Saxony for the 
campaign of 1913 . During that year the arms of 
I^ttssia, united to tliose of Russia and Sweden, at 
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(’luwi and $ul)$cqucntly with tho«c of Austria, wnte 

splendidly victorious, and crowned a brilliant cant» 
naign by the decisive battle of Leipsic; by which 
Prussia and the whole of Germany were at length 
tVecd i'rum that Gallic yoke which had pressed them 
down for the seven preceding years. The Congress 
wiiich as'.embled in Vienna, after the conquest of 
Fiance, had the difiictiU and dangerous task of as> 
signing to the various powers who had contributed 
to that event the dominions which, by right of con* 
qiu.st, liad fallen among them; and after various 
discussions, and it is reported, after altercations that 
tlireatened the renewal of hostilities, settled the 
■state of Europe according to the divisions that now 
exist; and made sucli provision for extending the 
power of Prussia as was thought most conducive to 
tile security of die balance of power on the con¬ 
tinent. 

Prussia has been gradually rising in importance 
ill the scale of European politics, and has increased 
its duiniiiion.s in the last hundred and diirty years 
by conquest and cessions, ns well as by the augmen¬ 
tation of its territorial wealUi and its population. 
On die dcndi of Prince Frederick William in 1688, 
the number of Prussian subjects was 1,500,000; at 
the deadi of King Frederick in 1713, diey were 
1 , 620 , 000 ; at the dcadi of Frederick William the 
First in ITIO, diey svere 2,800,000; at the death of 
Frederick the Second in 1786, they were 5,800,000; 
at the dcadi of Frederick William the Second in 
17y7> wiiGii the present king ascended the throne, 
they aiauiinted to 8,700,000, and by the late acquisi¬ 
tions diey have reached to 10,536,000. The divisions 
wiiicli Prussia received in 1815 were, from France, 


the province of the Lower Rhine, and part of Juliera Pmsti*. 
Cleeve and Berg; from' the kingdom of Westphalia 
(created for Jerome Buonaparte), the principality of 
Munster and part of Berg<iana Cleeve; from the 
kingdom of Saxony, the ancient duchy of that name, 
and a part of Luusatia; and from Poland, the pro¬ 
vince of Posen, which had, indeed, been formerly 
added to diis kingdom on die last division of tiiat 
country. 

I’rnsbia has no intercourse betwixt its eastern and Boumljiio- 
western |irovinces, without passingtlirough the domi¬ 
nions of other princes. Hanover, to the nordi, is inter¬ 
posed between the eastern and western provinces of 
Prussia; and in the southward parts of it, the sove¬ 
reigns of Brunswick, Waldeck, Hesst'-Casel, Hesse 
Darmstadt, Nassau, Saxe Weimar, and Saxe Gotha, 
intercept the direct coinmunicadoii. The houmla- 
ries of this kingdom are on the nordi, die Baltic- 
Sea.and a small portion of the duchy of Mecklenburg; 

on the east, Russia and its dependant kingdom Poland; -- 

on the south-east Austria; on the south die kingdom 
of Saxony, and the Saxon dudiies; on the south-west 
Bavaria arjl part of France; and on the west France 
and the kingdom of the Ne^erlands. In describing 
these boundaries, it is, however, necessary to re¬ 
mark, that some parts of the kingdom are small de¬ 
tached portions entirely insulated by the dominions 
of other powers, such as Neufchatcl in Switzerland, 

Siihl in Saxony, and llahnis in Saxe Weimar. 

Tlie great divison of Prussia is into tiiose pro- Divuions. 
vinces which arc in Germany, which form a part of 
die Germanic Confederation, and maintain a stipu • 
lated nimibcr of troops tor its defence; and of those 
states w'hich have no connection with that alliance 


TAe German Provinces are, 

Brandenburg . 

Poineriaiia . 

Silesia. 

Saxony . 

Westphalia. 

Juliers Cleves and Berg. 

The Lower Rhine . 

Piussian Provinces out of German i/, 

E.ast Prussia . 

West Prussia . 

Posen . 


Extent in British 
Statute Acres. 

Number of In. 
habitants. 

CapiUls. 

11,025,280 

1 , 297,795 

Berlin. 

8,331,520 

700,766 

Stettin. 

10 , 598,400 

1 , 992,598 

B reslaw. 

6.663,010 

1 , 214,219 

Maedeburcr. 

5 , 534,720 

1 , 074,079 

Munster. 

2,325,760 

935,040 

Cleves. 

1,039,360 

972,724 

Coblentz. 

10,33.3,440 

919,580 

Kuniifsberg. 

6,841,800 

581,970 

Dantzic. 

7,919,360 

847,800 

Posen, 

73,615,680 

10,536,571 



ropiilttion Of diis population, by the census of 1817, the In 26 cities of more than 10,000 souls... 836,070 

males were 5,214,308. and the females 5,320,535. 136 cities of more dian S5G0 and less 


'Hie marriages acre 112,034-, the deaths 306,481, and than 10,000 souls. 765,036 

the birdis 454-,031; of which 53,576 were illegitimate; 194 towiisbetwecn 2000 and 3500 souls 508,93.3 

die proportion of sexes born was 20 males to 19 fc- 407 towns between lOOO and 2000 souls 597,047 

males. The deaths, two in 69 , were one maIeto 33 , 258 towns of less than 1000 souls. 186,937 

and one female to36. Of die illegitimate children -■ ■ 

diat were bom, dirw out of every ten died in the 2,895,832 

first year, of die legitimate only two out of every ten. In villagea and fcattered houses.. 7,640,730 


the following manner; 


10,536,571 
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Pfut.i». The people of this monardiy are of different races. 
The moat numerous body m of German origin, di* 
I vided by Linguoge and customs into the [lifjh and 
! I'ow Germans. These together amount to 8,6'00,000, 

" and, witli tlie exception of the province of Posen, 
form everywhere the great majority. The Low Ger¬ 
man or plaUfieutsche kb^oge is generally spoken in 
tlie countries between the Hhine and tlie Elbe, on 
tile north side of the Harts mountains, and prevails 
along the Baltic, through part of Brandenburg and 
I’limerania. In Sdesia, in the southern ]Mrt of Sax¬ 
ony, in the trans-Rhemish provinces, and in East 
Prussia, a dialect, or rather differing idioms of the 
High German tongue, are spoken; but all fir remov- 
e 1 from the pure language of Saxony, or,, as it is 
(•died, Dcr Meismilten Diakcl. The Walloons 
III the vicinity of the forest of Ardennes, and the co¬ 
lonists descended from Frencli refugees at the time 
of the revocation of the edict of Nantes, arc now 
much mixed with the German inliabitants, but many 
of them have confused the two languages, and sjicak 
a kind of German-French-Patois. Aiiiungtho high¬ 
er classes in every part of the kingdom the pure 
Fligh German language is s]H)keii, generally with tlie 
peculiar idiom and pronunciation of Berlin; and that 
l.inguage is universally used in bonks, in the churches, 
in the courts of law, and in the more important 
Iransoetions of commerce. 

The Prussian subjects of Sclavoiiian origin amount 
to about 1,750,000, and retain their original kii* 
Ruage. About 1,500,000 of tiiesc are usually deno¬ 
minated Poles, and are the inhabitants of parts of 
Poseii, West ftiissia, and Bilcsia. About 50,000 
people in Lithuania have a peculiar language of their 
own. Tlie IVenden or Vandals have also a different 
lungu.agc from all the other subjects of Prussia. The 
whole number of them is about 225,000. They arc 
settled, a few in the province of Brandenburg, the 
rcinuinder in the province of Pomerania, and the dis¬ 
tricts of Leignitz and Kassubon in East Prussia. To 
these must lie added tlie Jews, amounting to about 
110,000 individuals, who are to be met wiUi in 
every part of the Prussian territory, but principally 
in the province of Posen. 

The predominant religion in Prussia is the Pro- 
textiuit, now denominated the F,vangelical Confession; 

(oinprehending Lutherans, Calvinists, llenihuthcrs, 
or, M'uravians, and Hussites, Tlie professors of it 
ainountetl in 1817 to 6,370,380 individuals; of whom 
more than 6,000,000 were, before the union, of 
the sects of the Lutheran persuasion. They form 
a large majority in the circles of Konigsberg, Gum- 
hiiinen, Dantzic, Berlin, Potsdam, Frankfort, Stet- 
‘ tin, Koslin, Stralsund, Breslaw, Ueicbcnbacli, Lcig- 
nitx, Magdeburg, Merseburg, Erfurt, and Miiiden. 
TJie CathoHcs amounted at the same perioil^ to 
4 ,023,513; And formed tlie majority in the districts 
of Marienwarder, Bromberg Posen, Oppein, Mnn- 
.ster, Arensberg, Colome, DusseldorL Clevos, Ko- 
bleiitz, Aachen, and Treves. The Mennonites, a 
species of Anabaptists, amount to about 15,000, and 
the Jews, as betore stated, to about 130,000. These 
different parties are all equal in the eye of the law, 
have the same protection lor their worship, and are 


iU alike eligible to evety civile judicial, and military PmuM- 
office. , 

The inhabitants are di^ded ii^ classes. At the 
head of tliese the nobles are of two kinds practi-Sodtty. * 
cally, though not legally. The h^ nobility are 
the princes who were ibrmerly petty Sovereigns 
on tbeir own estates, but whose ind^ndence ^ 
merged in the general government; they amount to 
about fifty families. The lower nobility, consisting 
of about 200,000 individuals, have preferable ckiros 
to certain offices in the army, the state, and thu 
church i but their privileges have been gradually con¬ 
tracting, and they are now in almost every point 
only equal to the burghers or citizens. The burgher 
class of inliabitaiits, including the militaiy, amount 
to 2,900,000 individuals. The power of the guilds 
in the cities has been gradually diminished, and tlii^ 
are now scarcely obstacles, as they were formerly; 
here, and still are in other parts of Germany, to tne 
exercise of imlustry and ingenuity in any profession 
which individuals may select for themselves. Tliein- 
liabitants who enjoy personal rank are the civil officers 
of government, and the clergy; the former wWi their 
wives and children comprdiend 170,000, and the 
latter about 50,000 individuals. The whole of the 
otlier people are die Dauen or peasants. They were 
formerly slaves, and were usually sold, as in Russia, 
with tlic estates to which they were attached; but 
tlieir lot lias been progressively ameliorated, and 
during tlie reign of Uie present king, the last vestiges 
of tliis barbarism have been totally abolished. The 
final extiuctioii of personal skvery was not decrcetl 
till iicptemiier 1811; and from the military events 
which speedily succeeded, it has not been practical¬ 
ly destroyed till within the kstfour years. At pre¬ 
sent the peasantry, who amount to two-thirds of the 
whole population, arc a species of topyliulders with 
customary quitrents and lierriots to tlic kad own¬ 
ers i but they may purchase land, and become tlicni- 
sclves proprietors ; a benefit only recently conterretl 
on them, and which those who arc industrious and 
economical very eagerly avail themselves oft 

As the cultivation of the soil is the employment ofso^ 
thrce.fourtlis of tlie inhabitahts of the dominions of AgrmiUunl 
Prussia, it deserves the first notice in a description l*ndu(.tion«. 
of the country. The greater jiart of the territory is 
a sandy soil, generally very level, and often covered 
with heaths. The wootls of it are nearly one-fourth 
of the whole surface, and only certain portions neat 
the rivers, or in particular situations, can be consi¬ 
dered as fertile, or even grateful solla. The wants 
and the industry of the inhabitants, aided by a rigid 
parsimony, directed and stimulated by a paternal, 
though absolute government, have changed, in the 
course of tlie last •century, the most sterile and 
unproductive kingdom of Europe into a territory 
which more than supplies tlie demands of its own in¬ 
habitants, and leaves a surplus quaiitit;'of com in 
most years for provisioning other countries, Besides 
its corn, it exports to the neighbouring states vast 
quantities of fruits, rsliosc cultivation was unknown 
in the kingdom, at the accession of Frederick the 
Great in 1740- In so extensive a territory there 
will necessarily be great inequalities in soil, in cuU 
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rrmiia. ture, and in produrtions. Many barren Bandy plaina 
arc to be found, which are deemed to lie more ex* 
pensive to brin{( into cultivation than could be re¬ 
paid by tlicir prwluctions. This is especially the 
cue in the Citunnark, in Lower Lausatia, and in 
some of the Westphalian provinces, where large 
spaces are occitpieil by heaths; such as the heatlu of 
Minden, which extend over 10,000 acres, those of 
Lippstadt of 20,000, and the still larger ones of Sen-^ 
ner and Fuhling. In East Prussia arc several very 
extensive morasses, which require draining to ren¬ 
der them productive. In the fruitful district of 
Magdeburg tlie bog of the Dromhng covers more 
than 100,000 acres. A part of it, indeed, is in the 
Hanoverian, and a part of it in the Hrunswick terri¬ 
tory, which prevents the necessary drains from be¬ 
ing executed, which would make it one of the most 
viduable tracts of land in that p/wt of Germany. 

llic most fruitful corn land in the kingdom of 
Prussia is the vicinity of Tilsit, and some other districts 
of East Prussia, and the greater part of the province 
of Posen. In VVest Prussi.i the district of the Nets, 
the country round Marienbtirg, and that near Daiit- 
sic and Elbing, are excellent corn countries. In the 
Mark of Brandenburg only some districts, such as 
the Mark of Prignitz and the Uker-mark, are cele¬ 
brated for tile (luantity and quality of their grain. 
In both Priissiun and .Swedish Poinerat>iii, and espe¬ 
cially on the isl'ind of Riigen, excellent coi li is rais¬ 
ed, as well (IS in some snial) portions of New bilcsia. 
The soil is very favour.iblc fur all kinds of grains in 
the duchies of Saxony and Magdeburg, and in 
Thuringia, and in the priiicip.ihties of lidberstadt 
and Qucdlingburg. These divisions in favourable 
seasems may be considered as the real granaries from 
which the less fertile parts of Priissi. draw their 
supplies of corn. 

The w’cstern part of the Prussian dominions are 
iUr Ires productive in grain than the eastern. A few 
only of the Wcstpliali.iu provinces arc highly fruit¬ 
ful. The districts most eminent for corn .are the 
vicinity of Minden and of Padclerboni, the borders 
of the Sucstcr, and circl):8 of the^Sieg and the Wtip- 
pcr. In the Rhenish provinces the neighbourhood 
of Julich, Bunn, Cologne, Cublents, Kreusn.ach, 
Bacharach, and the banks of the Meuse, are tolerably 
fertile. Though some parts of the kingdom arc de¬ 
ficient, yet, on the whole, Prussia grows more 
com than its consumptiuii requires; and in favour¬ 
able years the v.iliie of tliu surplus exported to 
other countries h.as amounted to from 1,8UO,0()0 to 
2,000,000 florins, each florin estimated at two sliil- 
lings Sterling. The principal grains of Prussia arc 
wheat, rye, barley, and oats. The quantity of rye 
far exceeds that of every otlier kind of corn; it fomis 
the principal aliment of the inhabitants, among whom 
wheat is seldom eaten in bread. Pease, both white 
and grey, are extensively raised, and especially that 
description of them known in Englaml the name 
of " Prussian blues.” Beans of all varieties are cul¬ 
tivated in the soils on the borders of the rivers, that 
are suitable to their growth. Buck wheat is much 
sown in some parts, and forms an important part of 
the sustenance of the labouring classes. An article 
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for food is collected in Prbssia, especially in Bran- Pnnsuu 
denburg, from tlie seeds of the grass called Fetluci 
finilms. It is manufactured into « substance called 
Manna grid, and is more agreeable to the taste, 
though employed for the same purposes, os oatmeal 
witli us. 1 he cultivation of potatoes has for many 
years past been gradiiaily e,xteiiding, and is become 
so great as to supply almost the sole aliment of a 
very great proportion of die labouring population. 

'J'be most productive branch of rural economy, Catilv. 
next to corn, is that of breeding and fattening cat¬ 
tle. l‘he ptactiecs in this branch are, however, of a 
very low description; tfnd though the different races, 
especially of cows, arc to be foiiiul in Prussia, yet so 
little attention has been paid by crosnlng tliein, to 
obtain the most perfect anim.xls, that the} are almost 
all ve^ indiflcrcnt. The sheep gener.illy are bad ; 
but of late years great improvements have bteii made 
in their fleeces by the introduction of the Merino ,md 
Paduan rams. The fine woolled sheep now uniounl 
to 7,000,000, and supply the manufacturers with that 
raw material which used formerly to be fiirnislied 
princi|Milly from Spain. '1 he races of horse s arc not 
good, though great efforts have been made by the 
government to improve them, and establishments of 
stallions, for gratuitous propagation, are fixed in se¬ 
veral parts of the kingdom. The breeding of swine 
is a very considerable employment; and the hams, 
bacon, and s<iusages made from them form a large 
proportion of the (iniimd food of the iiiliabitants of 
the Prussi.in dominions 

The great deficiency in the rural economy of Api r. ji n- 
Prussia, us in most parts of the Continent, l^ the*>»ni>i u.. 
small portion of l.aiul appropriated to pasture. I Icuce 
the number of cattle maintained is small in propor¬ 
tion to its extent; anti the effects of the deficiency of 
manure is to be found in the small increase on the 
different crops of grain. The average increase is 
stated to be six for one of wheat, five and three quar¬ 
ters for one of barley, four for one of rye, and four 
and a half for one of oats. The land of this kingdom 
is thus appropriated: 


English Acres. 

Under the plough. 29,224,741 

In garden culture. 295,302 

Vineyards... 36,908 

Meadows and pasture. 14,672,000 - 


Woods, forests, and plantations 17,fi7 4,29 


61,803,245 

The remaining 11,800,000 acres are either in lakes, 
pond.s, rivers, canals, roods, the sites of cities, towns' 
and villages, or of so bad a soil as not to be deemetl 
worth cultivation. 

Besides articles for food, the soil of Prussia pro- Pratluuions 
duces many for commerce: the principal of these is furniklud m 
flax, which is grown in every village, and almost 
by every {K<as.nit. Besides what is used by thei[’™i, *■* 
growers lor their own domestic manufactures, the 
quantity annually brought to the markets is calcu- 
slated at22,000,000 pounds. Two-thirds of this 
quantity is produced from Silesia alone. It is gcue- 
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rruB'<M. rally of a good quality^ with a fine and long fibre, 
especially ^ when raiaed from foreign seed. This 
cliange of seed is found so essential, that large quan. 
tities are annually brought from Russia; and the 
seed preserved at home is mostly used for making 
oil and oil cake, with the latter of which the oven 
are fattened. Tobacco, piadder, woad, saflour, and 
hops, have Ijccn much grown, especially during the 
continental restrictions of Buonaparte; and though 
the openings of foreign commerce have much dis< 
couraged Uieir cultivation, they are still continued 
upon a small scale. Chicot ium, or succory, ns in 
other parts of Germany, is much used as a sub-sti- 
tute for coffee; and though the peace has reduced the 
pi ice of the latter article, the succory finds an ex¬ 
tensive sale, and is still cultivated very largely in 
many districts. 1 he wine made in Prussia before 
tile ac(]uiiiition of the Rhenish provinces was of a 
had quality, aud scarcely superior to vinegar j but 
these territories yield wine of good flavours and great 
strength: the annual quantity is calculated to vary 
froi * dv to eight mdlion gallons. The forests, 
amounting, as before stated, to nearly two-sevenths 
of the whole country, furnish timber for building 
and fur exportation, fuel, tar, pitch, rosin, and pot¬ 
ash, and are more valuable from the ^eat fimilitica 
which Uie livers and canals afford to internal navi¬ 
gation, by which their products can be easily con- 
\cyed to the borders of the sea. 

M me. f 1^^ mines arc by no means worked to tlie extent of 

IVInch Uicy arc cnp.nble. Every province possesses 
iron, winch is prqiarcd in forges and blast-furnaccs in. 
their V iciiiity. 'i'hey are principally worked witli char- 
(oal from the neigiihouring forests, but in some few 
instances with fossil coal. Little or no iron is export¬ 
ed, as It can be made cheaper in countries that Itave 
more easy access to the ocean. The mines of rock 
s lit, and the salt springs, arc sufficiently worked to 
supply the coiisiimplioii of their vicinity, but the pro¬ 
vinces in the Baltic Sea find it more advantageous to 
dr,iw their siqiplies from the mines of Cheshire. 
I’oals are found in Silesia, Saxony, and Wcstph.slia; 
fiut the mines arc not extensively worked: tlie whole 
quantity raised not excc*eding 3.^0,000 chaldrons. 

I loiii t'lc unproductive state of the gold niiiics of 
Silesia, they ceased to lie worked in ]7i)8- 1'Jie 
sliver mines are tlioie of Tarnouitz mid Rudelstad, 
111 tricsia, and of Mansfeld and Kothenburg, in 
.inxony. Their united produce docs not at present 
(xceed )60,000 ounces. The other minerals are 
I'opper, lead, cobalt, calamine, arsenic, alum, vitriol, 
and saltpetre; but they do not yield sufficient for 
tlie internal consumption. Amber is almost an ex¬ 
clusive production of Prussia. It is found in mines, 
.'4 well as procured by the fishermen on the shores 
of the Baltic. It belongs to the crown, and is let to 
tiirni. 

The capital, and annual produce of the land of 
Prussia has been calculated, by Proftssor Knig, 
from documents in the Statitlim Bureau, at Berlin, 
4i follows: 


Plouglied land,. 


SM»0,51S,I50 
Pasture & grazing land J 77,890,150 
Woodland, 

Gardens and vineyards,| 

Mines, . 

Fisheries on lakes 8r*i 

rivers,. 

iGame (abundant in 
the markets),...... 


i'o these nay be added 
the annu^ produce 
of the live st^, af¬ 
ter deducting the 
amount of the sup¬ 
posed produce of the 
pasture land,. 


Value of €» 
Chpitat id 
fVninai Stetfing^l 


Aaaual Income. 


7«,729il50 
11,69] ,650 
1,195,850 

2,964,775 

2,642,290 


372,527,015 


8,029,500 

2,614,.566 

1,029,166 

440,488 

47,600 

118,592 

105,291 


12,876,198 


10,754,098 


22,130,226 



According to the estimate of the same statistical 
writer, the live stock in the whole of the Prussian 
don^imon«, and their annual produce/ was— 


.vpti'u of hoick. 

Horses and foals,. 

Oxen,. 

Cows,. 

Icifers and calves, ... 

'vhocp and lambs, . 

Swine. 

Goats,. 

Hives of bees,.. 

I'eatlicred tribes. 


From which is to be de¬ 
ducted the supposed 
annual proceeds of tlic 


land,. 

Leaving the net produce] 
of the stock. 


Nuiuben. 

1,661,800) 

1,255.000 

2,.2S.5,900l 

1,646,918/ 

11,2.30,000 
2,644,000 
181,000 
.'i2l,000 

Produce. 

0,355,000 

10,140,010 

1 , 663,450 

622,400 

7,441 

356,090 

266,47.5 


13,410,866 


2,614,566 

L. 

10 796,300 


Prussia is a inniiiifacturing country, though these ^ 
brandies of industry give employment to a far lessjJ^* **' 
portiqp of its inliabiUnts thafi the cultivation of* the 
soil. The most natural manufacture is that of linen 
cloth, the raw material of which, and all the parts 
which contribute to its perfecting, are produced at 
home. It lias been long establish^, and exteiiavely 
spread. In Silesia, especially, the habit of spinning 
fine tlircad bos given to the females a delicacy of 
tact, that is only excelled in some parts of the Ne¬ 
therlands. Besides, the common articles for person¬ 
al and domestic use, the finest and most beautiful 
damask services for the table are made, which iwe 
generally preferred to aU others, in the higher cir- 

pIm f).i.miivli SfiA /.P Viivinn# the late 
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pnittiA- war, the produce of tlie linen of Silesia^ from 34,910 
loomt, amounted to L. 1,«89.915 Sterling; of wliich 
L. 070,000 was deetinwl for foreign coniuiuption. 
In the western provinces, the linen cloth is princi* 
pally made for home consiunption. The number of 
looms in the whole kin^om, in 1816, was 207,8,70. 

The increase of Merino sheep has given a great 
stimnlus to the fine woollen manufactures, especial* 
ly to those in the newly acquired provinces on the 
French flrontiers, where some of the best superfine 
cloths that Europe can exhibit are made. In tlie 
late department of tlie Rorr, or, as it is now denomi¬ 
nated, the circle of Aachen, in the towns of Eupen, 
Aachra> Montjoie, Stolbcrg, and Montmedy, fine 
cloths and cassinieres arc manufactured, which are 
estimated to amount to L. 1,500,000 Sterling, and 
affivd employment to upwards of 50,000 workmen, 
as well as to every kind of machinery that lias been 
inventisl in England, or in any other country. The 
cloths for tiie dress of the middle and lower classes 
arc wholly made within the kingdom from their na¬ 
tive wools. 

Cotton goods have been made to a considerable 
extent, in some instances the yarn is spun in 
foreign countries, and the weaving, bleaching, and 
dyeing only, executed in Prussia; and as the raw 
material, a foreign article, cannot be rendered so 
cheap as in England, this branch of industry has 
much diminished sinco the general peace. The 
irent manufactures are more tiiati sufficient for the 
domestic consumption, and furnish to the value 
of about L. 300,000 Sterling for exportation. There 
arc tlircc hundred poper-mills, which furnish the 
common kinds of jmper in quantities sufficiemt for 
the consumption of the country; but die finer sorts 
are supplied cither from England or France. Silk 
goods, and goods mixed cither of silk and cotton, or 
i.dk and woollen, are chiefly made in the capital, in 
wliich, and in some otlur places, Uiey give employ¬ 
ment to about 20,000 looms, llie various kinds of 
leather are made from skins produced at home, as 
for as they are found sufficient, and the deficiency is 
supplied from Buenos Ayres, Utrough the interven¬ 
tion of England or SiKiin. Copper and brass wares, 
for all domestir purposes are made, partly'from the 
cupper and calamine of their own mines, but chiefly 
with copper fumivhed by other countries. The 
amount of these wares is estimated at about 
L. 200,000 Sterling. Tobacco, snnff, sugar, soap, 
candles, cabinet-ware, carthen-w'are, porcelain, tin 
goods, and almost every article of common constimp- 
tion, is made within the kingdom. As no wine is 
made in the eastern part of Prussia, the common 
beverage is cither beer or brandy distUlcd from the 
native grains: the establishments for brewing and 
distilling are consequently very numerous, but none 
of them approach in magnitude to the larger con¬ 
cerns of a similar kind in England. The whole 
quantity of beer brewed it 4,2 43,100 casks, of 50 gal¬ 
lons each. The consumption of com brandy is up- 
wwds of 6,000,000 gallons. In the larger cities, the 
letter-founders, printers, engravers, musical, optical, 
and mathemati^ instrument makers, gold and silver 
■nruthsj jewellers, wateb-makers;' and odier similar 
artificers, are to be found as abundant and as skil- 
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fttl as in the other countries on the Condnent. The Pnnmi. 
number of workmen, including masters, journey-' 
men, and apprentices, exclusive of females and chil¬ 
dren, is estimated at 350,000, and the value of their 
productions, above the cost of the raw materials, is 
calculated to amount to L. 7.600,000 Sterling. 

Few of tlie countries of, Europe have been more Hi«rs. 
favoured by nature than' Prussia, with streams that 
contribute to fertility and intercourse; and the la¬ 
bour of the inhabitants has been advantageously di¬ 
rected tb several public works, which have facilitat¬ 
ed the communication between the difierent rivers. 

As the slope of the whole Prussian dominions is to¬ 
wards the went and north, all the rivers that rise in, 
or pass through them, empty themselves either into 
the Baltic Sea or the German Ocean. The streams 
that merge in the first of these are the Niemen, 
winch comes out of Russia, and becomes navigable 
at Schmaleninken: about ten miles below Tilsit it 
divides into two branches, which, through the K’l- 
rish Haii^ empty themselves into the sea. During 
its short course tlirough the Prussian territory, it 
receives, oo its right side, the waters of tlio Schess- 
cliappe, and on its left those of the navigable ris cr 
Jura. The Pregcl is composed of the united streams 
of the Pisa, Rank, Russe, Augerap, and Tnster: 
after it assumes its name it receives the Dcine ne-sr 
Tapiaii, and the Alle near Wohlaw; it becomes na¬ 
vigable near Gatterburg, and, passing Ki'uiigsberg, 
discharges its streams by the Frish HafT into the 
Baltic. The Vistula, or, as it is better known on 
-the Continent by the iiiiine of tlie Wciscl or Weii h- 
scl, rises in the Austrian part of Silesia. It pns<>Ls 
througli Poland, where, at Cracow, it becomes navi¬ 
gable. f)n its entrance into the Prussian territories, 
itdkides into two branches, the custem of which 
takc.s the name of the Nogat, and joins tlie Baltic 
near Elbing; the western is again subdivided into 
two arms, one of which is lost in tlie FrMie II.sfl’, 
and the other reaches the sea near Dantaic. Its 
course, after entering Prussia, is about 140 inihs, 
and during its progress, it is augmented by the 
streams of the Ossa, the Brahe, and the Mottlaw 
'I'he Oder, rising in Moravia, enters the Prussian 
province of .Silesia, soon after which, near Ratibur, 

It bccouies navigable, and, after passing tlirougii 
Brandenburg and Pomerania, divides int^ two 
branches, and enters the great estuaries that l«<n- 
mnnicate with the Baltic Sea, through the three" 
mouUis of Sw ine, Peene, and Divenow'. Its course, 
in the Prussian states, is 370 miles, the general rate 
of its current is lanraid, and it is prevented from 
overflowing by embalmments It receives, near Oder, 
berg, tlie waters of the Oppa, near Breriau, those of 
the Ohlau, near Grosglorau, those of the Bartsch, 
near Neuzelle, those of me Neisse, and at Custriu, 
those of the Wartlia. This last is the most Valuable of 
all the secondary rivers of Prussia, because it affords 
the means of communication betwem the Oder and 
the Vistnlo. The rivers of Prussia which empty tlicni- 
selves into the German Ocean ore the Elbe, coming 
from Bohemia. It is navigable at Muhllierg, where 
it enters tliis kingdom. It receives the Elster, near 
Wittenburg, the Muldau, near Dessau, the Saale, 
near Saalhom, and the Havel, near Werben, soon 
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Prutaia. after which, in its passaj^e to the ocean, it quits Uie 
Prussian dominions. The Weser enters but a small 
portion of the territory of this kingdom, tltough it 
ibrins the boundary on the eastern side of the West¬ 
phalian provinces, from Holumindeu to ('nrlsliafcn. 
The only part where bodi its banks are in Prussia, 

' * is near Minden, where it has forced its way through 
tlie range of mountains, and formed the celebrated 
passage, well known to the ancients as the Porta 
Westphalica. The Khine enters the newly acquir¬ 
ed provinces of Prussia, at Bingen, a little below 
Mentz, and quits them at Kerkerdom, above Nime- 
guen. It receives, within the Prussian temtories., 
die streams of the Naht, the Lahn, the Moselle, the 
Ahr, the Erft, the Roer, and the Lippe. The Kins, 
though it rises in the province of Westphalia, is a 
small stream, not navigable till it enters the king¬ 
dom of Hanover. 

1 ’ini> Most of die rivers of Prussia are soadvontageous- 

ly connected with i-acli other, by nie.ius of naviga¬ 
ble canals, that an uninterrupted intercourse is main¬ 
tained b} them ftum Halle and iM.igdeburg to Kl- 
biiig : and the surrounding districts have the bene¬ 
fit of those facilities for cvehanging their various 
proiluetions. llie rredrivksgraben canal, in East 
Prussia, is formed to .ivoid the daiigiruus navig.i- 
tioii of the Kiirishe Il.itl, in die intercourse between 
'I'llsit and Meniel. The Bromberg canal joins the 
Veize and the Brahe, and by their means the Odir 
and the Vistula. It is the most evpensive of all the 
Ptiissian canals, having, within (iglitcen miles, ten 
locks. The coninicree on it furnishes friiglit to 
diout Goo barges annually, each of HO tons burden, 
besides smaller boats. The finnciw canal unites 
the Oder and the Havel, is about twenty miles lonir, 
and has on it about d-OOO Rm.ill, and from iGOO to 
1700 large boats. Tlie'iiew Oiler canal shortens the 
navigation of that river, and serves also for the pur¬ 
pose of draining the meadows through vvhieh it 
passes. Ihe Plauen canal connects the Havel witli 
the r.lbc, and is the channel of 'intercourse betwixt 
Uirliu and Hamburg.' The Fredrick Williams ca¬ 
nal unites the Oder and the Spree. Besides these 
•ars- others of less importaneo, viz. the .ktorkow, the 
Wprbcllin, tiiydflodnitz, the .Saxon, and the Mun¬ 
ster canalViiin of which are of local benefit; and the 
Rhine; <t(nal, begun in 1809, but not yet complet¬ 
ed. f 

i ikf. lakes of Prussia, especially on the eastern 

portions of the kingdom, are numerous and exten¬ 
sive. On the coast of the Baltic, those lakes, usual¬ 
ly dcnoiuinalcd Haifa, to distinguish them from the 
bays, are of fresli water. 'I he largest of them, the 
Kiiriselie Half, on die north-cast ]>nr(, extends over 
700 square miles. 'The Frisehe Half, near Pillnn, 
iH of :1G0 square miles. The .Stettin Half is of near¬ 
ly the stune extent. Besides the lakes on the shore, 
those ill (he inteiior of the country are stated to ex- 
leed 1000, many of them from ten to twenty miles 
III Iciigdi. In East l*russia ,ire SOO, in West l*rus- 
sia 100, and in the province of Brandenburg 680. 
Many parts of tlie.se Hikes liave lieeii contracted by 
einb.inkineiits, and the soil they covered gradually 
appropriated .to agricultural purjuisec. At present 
vot. vr. PART I. 


'401 

they supply vast quantities of fish, die right to take Pumw*- 
which is in many instances farmed at very high v 
rates. 

The climate may be generally described as tenipe- Climate, 
rate and healthy, though, firmn the great variety of * 
situations, diere are many exceptions. On the btff- 
ders of the Baltic, the winters are severely cold, and 
the w eather changeable, raw, and foggy. 'J'he great¬ 
est degree of cold, in the last centUrv, was from the 
^Ist to the'.15th January 17.91I> when Rmumur’s ther¬ 
mometer was at 24° below zero. I'hc greatest heat 
of tb.it century was in the following summer, when 
the same thermometer was at 36" above zero. The 
middle provinces of Posen, Brandenburg, Silesia, 

8.ixony, and the vvholc western parts of the monarchy, 
jwssess a more mild and less variable climate, but- 
very difi'ereiit in the several localities. The heat on 
die sandy plains of Brandenburg is, in summer, very 
oppressive, and the air, from the abundance of stag¬ 
nant water, frequently unhealthy ; whilst in the vici¬ 
nity of tin* Hartz, the cool mountain breezes are en¬ 
joyed. 'fhe banks of the Rhine and Moselle ore 
covered willi verdure before the inhabitants of Rie- 
serigcbirgs and of die Lithuani.sn headis have laid 
aside die fur pelisses of the winter. Upper Silesia, 
and the inuiintainous jiarts, have a much raWer cli- 
ni.itc and a lunger winter than Lower Silesia; but 
though the air iv milder in the latter, from the great 
quantity of its water, it is not more healdiy. 

The coinimrce of Prussia with foreign nations is Pom(;ii 
nnicli less than the extent of the country and thet-'orninenc. 
number of its inhabitants would lead us to expert. 

It is luadid with in-itiy restrictions, which, however 
pccessarj they may be deemed in a fiscal view, are 
vexations and har.sssiug. 'llie commerce by land, 
by intcrn.d n.xvigation, is principally widi Aiistri'i 
and Russia, ,inil with butli (hose stites the balance 
is unfavourable tu Prussia. From Russia she draws 
hemp, corn, hules, tallow, and some other produc¬ 
tions of tlic soil, and sends m return both linen and 
woollen cloths From Austria she receives s.ilt and 
vviiic, and has only linen yarn to send to that coun¬ 
try. 'file provinces on the Khnie carry on very 
considerable trafiic in wine .nid innnufiKturcd goods 
with the adjoining provinces in the kingdom of die 
Netherlands, and with several of the states of Ger¬ 
many, 

As Prussia possesses no sea-ports, except on the 
B.altic, and as none of its harbours are calculated to 
receive ships of a great draft of water, or enjoy 
good eiitraiues, there is very little commerce carried 
oil bey ond the limits of Europe. The shipping be¬ 
longing to the different jwrts of Prussia, in 1817, 
consisted of 8hJ vessels, CHp.ible together of carry¬ 
ing 90.‘21K) lasts of corn, or about *)50,000 quarters. 

'1 lie greater part of their c.xfMirts are conveyed by 
foreign ships, of which the British exceed in num¬ 
ber tiiose of <iU other n.stions together. Dantzic. 
once a Hans town, and die seat of extensive roiii- 
merce, has much declined since it has become sub¬ 
ject to Prussia, notwitlistaiidiiig its favourable situa- 
don for exporting die prurbictiuns raised on the 
banks of the Vistula and its tributary streams. It 
still, however, exports corn, wood, put-ashes, linen. 

S K 
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PniMui. wool, wax, honey, borae-hair, and fcathera; and im* 
porta colonial w<ir(«( and some few tBanufhetiircd 
^uods. Ktinigsberg exports corn, but the vcMels to 
bo loaded with it can approach no nearer than to 
Piliau. JClbing iui» laUly increased by dividing the 
commerce with DaiiUic, and the articlea iinimrted 
and exported are of the same description as coiisti. 
tute the trade of that city. Meinel is, at present, 
the largest exporting city, and the coni, hhip-tini- 
bei and masts, pot and pearl-aslies, with flax-stid, 
are Us eliief cumnuulitics. Stettin lias the greatcht 
{Hirtion of the import trade, as, from its ))o>.ition on 
the Oder, it ia best caleul.itetl to receive coloni.il 
produce,and forward it to the capital and to the leii- 
tre of tlio kingdom. It is also tlio-port in wliidi the 
greater port of the vessels for the fi.sheries are erjuip- 
ed. Strnlsnnd, though it enjoys a good harbour, 
as but little traik', from being destitute of w.iter 
communication with the interior of the kingdom. 
The other ports of Prusda, ('olbir,^, Itugenwalde, 
Stolpc, Uarth, uieniunde, and Wolgast, carry on 
some trade, and tliougli not to a grc.it exU nt, it is 
valuable, from being almost cxclusiiely loiidiictcd 
in national vi-ssels. The whole exports of Prus^ 
sia, botli by land and by sea, .imount to about 
L.4,50t),000 Sterling; the svhole of the imports to 
about L. 3,750,000; but in the latter is not includ¬ 
ed the products of their ow'ii oil and herring IMic* 
ries, 

r.orciniuciit. 'I'lx* government of Prussia is an. unlimited Mo¬ 
narchy ; for though in some of the provinces, by an¬ 
cient custom, the States still (‘xist, tlu’y seldom as¬ 
semble, and only for such inferior juirposcs as regu¬ 
lating the debts or expeiicps of tlicir rtspeetive 
provinces. 'Ihey hive no legislative powc'rs, and 
scurcx'ly even the right to nx-ike representations to 
the monarch. The crown is lierediLiiy in the old- 
cst membi-r of the royal f miily, whether male or fe¬ 
male. 'J'he sole executive .and legislative power is 
vcsUhI in the king, and his authority is less ri ^traIn• 
,ed by tlic ancient privileges and usages of hi:, sub¬ 
ject.., than that of any other Jvuropcun monarch. 
The administintion is vested in a council of state, 
consisting of members of the ro}Ml f.iiiiily, and of the 
ministers of foreign afftirs, of the linanies, of jus¬ 
tice, of public instruction, of trade, of Uie public 
debt, of police, .and of war. The State Chancellor 
is president of this council, and to him all the heads 
of the different departments are accoiiiitaMc, and 
make their weekly rqioits. lie i.s iiiicontrolluble by 
his colleagues, imd directed solely by the king. In 
the details of the adiiiinistratioii, through nil the in¬ 
ferior departments, there is much simplicity, and a 
degree of economy in rt inundating public services, 
v^hicli scarcely finds a parallel under any otlier go¬ 
vernment. 

llirsnucs. The revenues of IVussia are derived from taxes 
on till' land, on persons, on patents and licences, 
which arc denominated direct contributions; and 
from an excise, or rather a custom duty, on foreign 
productions. A small sum is derived from stamped 
paper. In those provinces which were taken from 
the French empire, the taxes on land, on trades, on 
doors, and windows, as then established, are still 
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continual, and will remain till the whole of tlicte I 
provinces are brought iiiider the simple regulations 
established in the other dominions. More than unc- 
foiirth of the rev enue of the monarrhy is derived 
from the rojal domains, and the hereditary rights 
or roy.iltics which art exercised over the mines, the 
!»ilt springs, the game, the coinage, the posting and 
the jnist.ige, with some ^other branches. Though 
tlu' liiglitr branches of the administration appear to 
be btiicfilcd, by parHinioiiy in the salaries, yet m 
the inferior dqxirlnicnt it apjH'ars to be injurious ; as 
the jietty officers, who are very numerous, are too 
|TtK>r to refuse bribes, and they are not deterred from 
the apprehension of dismissal from office, whose fair 
emoluments scarcely equal tlie wages of u day-la¬ 
bourer. As the icvenuc is ntiirned to Berlin in a 
mass, from the different provinces, wc give tlicm in 
Unit form, rather than in the more detailed one of tin 
sever.il branches from which it is derived. 

East Prussia. 8,100,000 

West Prussia. 3,750,000 

robcn . .7,100,000 

Branueiiburg. 9,000,000 

Pomerania. .3,000,000 

Silesia . l.'b.WO 000 

Westphalia . Sri 13,000 

Saxony. 10,117,000 

Julii rs-Ck‘ves-Bcrg 8,670,000 
Lower llhiiic . 7,o00,000 


74',9()8,000 (liildcn. 


L. 7,520,000 Sterling. 

Before the reign of the father of the present king, N m.-n..) 
Prussia had no public debt; but usually a sufficient’’'•I'"'- 
.accummulatioii of money to meet any emergency 
that might occur. The present king, on his ac- 
eixsion, by economy and regularity, had redutixl the 
debt wliicli his pr^ecexsor had incurred, when the 
rupture with Buonaparte in 18U6 drew forth all his 
resources, and, ull the year 1815, the debt continued 
to increase. JSiiicc the restoration of general pe.ice, 
due measures have been taken for ^he redaction of 
it, The floating dibt has been rcdue'xl to lest, th.on 
L. 2,000,000 .Sterling, and the funded amounts 
to about 1,1.24,000,000 Sterling; in wliicli iB*i''clud- 
cd a loan of L, 0,000,000 from British subjects,'and 
the debts assumed on the cessions of territory from 
Sweden, Denmark, and Saxony, amounting to 
L. 650,000 Sterling. Besides wis national debt, 
many of the corporate bodies have borruweil con¬ 
siderable sums, which were presented to the go¬ 
vernment in the most critical periods, and which 
arc in progrew of being liquidated from their own 
incomes. 

The expenditure of the government is upon a’very hxpindi* 
low scale: no court can be less expenaife than tliat 
of Berlin, and ro monarch can be less attentive to 
his personal gr.‘itific‘atiolt^ than tlie present king, who, 
like his predeecxsCr Frederiek 11. appropriates but 
a small portion of his patrimonial income to his 
private puiposes, devoting it principally to the scr- 
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vice of the state. The expentliture» in 1 S 19 , wai, 
£-.Utl>Udnnent of the royal house¬ 


hold .£.2,250,000 

Military expenditure..STj-WOiCOO 

Civil ex|XTiditure . 7,500,000 

Interest on the public debt. 15 , 000,000 


62,2.10,000 Gulden. 


I.. 6,510,000 Sterlinjr. 

The army of Prussia consists of regulars, and two 
kttuh of militia, called the Landwehr and the L,and« 
Sturm ; the regulars .-ire, 

Guards. 18,'.20 men. 

Infantry of the line.112,140 

Cavalry. 19,282 

Artillery and Engineers. 15,408 


165,000 

The regular fanks ere filled by a conscription, 
which compels every young m in, as lie arrives at 
20 year*, of age, to serve for a Iiinitcil period. If 
tlie conscript can purch.isc Ins arras and accoutre- 
incnts, and p.iy a siiidll sum, lie ni.iy, at the end of 
one year, pass into the Ian Iwehr, whidi is composed 
of this class of men, and of all others between 25 
.ind 40 ye<irs. In time of peace, the landwehr is 
exerciseci but one day in llie yi .ir, but in war it be¬ 
comes a disposable force, and is marched wherever 
its services in.ry be dcemi'd necessary. It amounts 
to KiO 000 men, ineliidinge.'ivalry, infintry, and ar¬ 
tillery. ’J'he other militia force, the landsturm, is 
composed of all miles capable of bearing arms above 
40 years of age. This force is only called out in 
periods of great emergency, and then its duty is en¬ 
tirely domestic, hcaig confined to guarding prisoners 
,ind maintaining internal tranquillity. 

Prussia enjoys a pecnliar Code of I,.iwa, founded 
by Emlerick the' Great, upon the ancient customs 
.and usages of the people, and finally reduced to a 
more regular sustera in 1794. The magistracy, in 
the rural disUlm, is still a p,itrinioni>,l< right, vested 
in owne_i;»-dF particular estates; but the power for¬ 
merly''possess^ bytliem has been coiitrneted within 
narrower limits than formerly. The judgment of 
those lower courts is not final, except in very trifling 
eases, and on appeal may be made to the tribunals of 
the second instance, which are established in the 
several provinces, and to whom is attached the su¬ 
perintendence of the colleges fur imparting legal 
knowledge to pupils. These tribunals of the second 
instance, or Oherlandesgerichlcn, have the duty of 
promulgating the laws, of watching over the interests 
of lunatics and minor», as well as ‘of deciding pro¬ 
cesses. They are usually dividtxl into two portions, 
one of which attends to the appeals from the inferior 
courts, and the other pronounces sentence on such 
civil and criminal cases as originate in them. In the 
provinces on the llhinc, the legal e'ldc of Napoleon 
is yet in force, but in a short period, the Prussian 
system is to be extended over those districts. From 
all tlie O^rlaRdetgericklm appeals may be brought 


bdfone the high CoUm of Justibe in Berlin, whoee PnwiB. 
decisions arfr final. Th8,P?us«an system of kw is 
more simplifisd thsn most of those o4' feudal origin, 
and in its practico it is expeditious, economiral, and 
utiifonn. Tlie Police is nnder separato jurisdictions, 
and in the country, tiie Landralhs resemble, in some 
measure, our petty sessions of jnstioes of tlie peace. 

In the cities are peculiar Boards appointed, under 
whose direetioQ tiie regulation of buildings, sewers, 
and the supplies uf water and of food, are placed. 

The police luis the superintendence of the examina¬ 
tion of those who are licensed to piucticc the medi¬ 
cal profession; of the assurance ofiices ugaiust lusaes 
by fire, and of the engines and other implements to 
prevent fires from extending. ' To this is added the 
keeping a watchful eye on all individuals who have 
no visible means of subsistence. In ail the cities, 
the police is mildly and regularly administered, with 
more attention to the prevention than tlie punish¬ 
ment of crimes. 

Few of the nations of Eiirop.' Iiave, within the Educniion 
last two centuries, exceeded I’riusia in the number 
and wtiineiice oi its men uf learning, or in tlie vari¬ 
ous establishments for the promotion of science and 
literature that have been founded. In no other coun¬ 
try is the histruction of the lower classes so sedulously^ 
pruvkli d for ; .and in none arc there so few persons 
who arc ignorant of the first rudiments of know¬ 
ledge. VVitli the exception of those provinces which 
formed a part of the. French empire, where inatten¬ 
tion to popular instruction prevailed to a great de¬ 
gree, and to which tlie system of Prussia is not yet 
extended, ho village is w ithoiit its school, in which 
reading, writing, aiul arithinttic, are tiiight, and 
moral and religious principles inculcated. Next to 
tlie village are burgher schools, where the pupils 
are taught the first elements of knowledge, and pre¬ 
pared for admission into institutiuns called Gymn.a- i 

biums, similar to our great- schools of Winthcster, 

Eton, Westminster, and Edinburgh. In these, classi¬ 
cal learning is pursued to p great extent, as prepara¬ 
tory to iidmigsion into tlic universities. The num¬ 
ber uf these gymnasiums is 105 ; sonic undtr the di¬ 
rection of the Protestants, others under tliat of the 
Catliolics, and some few under a combined direction 
of both sects. They ha\ c, according to their extent, 
from fofiT to twelve masters; and the pupils are di¬ 
vided into five or six classes; tiie lower of which 
differ but little iii their )>urbuits from the burgher 
schools. In the larger and middle sized cities^ 
schools are cstablishra, for the iiistructiou of the 
females, with whicli, in bilesia) are combined, sinung 
those of the lower class, die teaching the delicate art 
of lace-umking. The univcrsitica, like those of the 
other jMiTts uf Get many, are either endowed, or the 
expenccs of the professors and libraries are de¬ 
frayed by die government, 'flic course uf studv 
is lett much to the choke of the students, and 
is, therefore, too much influenced by the tem¬ 
porary popularity of particular professors. I'hc 
means of instruction in every branch of srunre 
and literature is almndantly furnished ; .and, in spite 
of die want uf discipline which geticnally prevails, 
die foundation is laid in them of those cniment ac¬ 
quirements in which the students have uflerwards 
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Jistinguuhed tKemsclves in the various walks of Berlin^ Breslau, and Diisseldorf. The gold coins are !*»>«■*. 
science and literature. The universities are, Berlin, double, single, and half Fredterick Williams d'ors, 
with 50 professors and d.iu students; Breslau, .'ll. valued at lOd- 5d. and ilid. reichs ^thalern. The 
professors and 3(i6 students; (leifswalde, S8 profes* silver coins are the thaler, ludf thal^ third, sixth, 
sors. 158 students; Halle, 51 professors, 500 stn- and twelfth of the thaler. The copper and mixed 
dents ; Kiinigsberg, 48professors, 310 students; and nittal coins are groscheti, sechser, drier, and pfen- 
Bonn, instituted in 1818, vith 32 professors and <240 ninge. In the old proi inccs, accounts are kept in 
students. There arc seminaries fur the instruction of dollars (thalem), groschen, and pfenningen. Twelve 
the village achooliuasters in fourteen of the cities; pfenningen nitdiea grosch, andtwenty^ourgroschen 

.IS well as theological academies for the Catholics, a dollar. The value of the dollar in exchange with ' 

Lutherans, and Moravians, unconnected with the London varies fi om .8s, to 3s. 2d. In the other pro* 
universities, where the clergy of the dilferent parties viiices, the accounts arc kept in various denomina> 
receive the appropriate Instructiun to qualify theiii for tions of money; but they are easily reduced into 
the duties of their functions. Besides these are Ilorins or gulden; three of which are equal to two 
useful establishments tor pupils in medicine, surgery, dollars, and whose valne in exchange with London 
midwifery, the veterinary and military jirofessions, is .-ibout two shillings. 

rural economy, and for teacliing the deaf and dumb, The legal long measure of Prussia is the Berlin ■"'I 
and the blind. ell of two feet, which eontains 25^ Rhenish inches, 

The collections of natural liistory, the pliilosupbi- or 2f)d French lines. In the di.stant provinces, a lo¬ 

cal and astronomical apjairatus, and the public li- cal measure of length prevails, which differs in each. ' 
braries, are upon a very liberal footing, and nt the The Prussian mile is 2.8,685 feet, or nearly the same 
service of any individual who wishes to ai ail him- as the (ierman geograpliic.al mile, or one-ffflcenth of 
self of their help. The libraries of Berlin, thus o]>cu a degree of latitude, being somewhat less than 4 1 
to general ufle, contain more than 300.000 volumes; English miles. The land measure is the Magdc- 
those of Breslau more than 100,000; Halle more burgli morgen of 180 roods, each rood of 12 feet, 

^han 50,000, and in the other cities are generally to the foot is about one-sc\ entli lunger than the English, 

be fmind large coHccUors. tlius a morgen is nearly ta o-thirds of an English 

The freedom of the press has been oi' late some- acre. 'Ihc dry measure is the Berlin .sdicffel of 

what restrained, os far as relates to fugitive ami pe- 2,7.*)S^^ Parisian cubic inches, or.iiearly one bushel, 

riodieal publications of the smaller cla<.s. All books one peek, and one gallon English measure. The 
must pass under Censors previous to publication; but lupiid measures arc more various than any other, 
work.s of science ore allowed to pas.s with scarcely and differ in every province; but as they are all 
any inspection; and tliere is no restriction on bring- legally reducible to Berlin measure, wc give that, 
ing into Prussia any works publUhtil in any of the vix. a oxhoft is six eimor, an eimer two ankirs, au 
otlier states of Germany. The universitieh liave an niikcr thirty-two quarts, the quart two ndseln. 1 he 
unlimited right of printing without a (ircvious cen- quart contains .58 Parisian cubic inches, or marly 
surate. Thus, with the exception of the political writ- one-ninth less than the English quart. 7'he weights 
mgs of tlie lowest character, the proetiral freedom of cninnicrceare the shipslast, containing 12 ships-, 
of the press is enjoyed.to a greater e.xtent than in pounds. The shipspound contains 280 cenmnon 
any other country except Great Britain. In the pounds. The centner of 110 pounds is divided in- 
jear 1810, the newspapers were, sixty-two govern* to light and heavy stones, having ten of the former 
incut weekly papers, whicli cont.iined little but do- ami live of the latter. The pound is divided into 
rocstie intelligence and advcrtihcments; ffilecn po- two marks, the marks into sixteen loth, the loth into 
Htical iiapers, written by individuals, but with much, four qiientcheii, the qucntchcn into four pfenninge. 
reserve; and one literary journal. . \ 

The currency of Prussia consists of metallic and .See .Steiii'.s Lamlbiirck dcr Pretm, BuOin, 1818; 
paper money, but the former is so much greater in Slalitliscfie Dur'.tellung der Preusiiche Mdhr^refue, 
amount, that the latter suffers no depreciation. The von .1. A. Detiiain, 1818; Uebemcht der Bbden- 
metallic money is estimated to amount to 30,000,000 ^ache und Jievolkerung dee Preueiche Slaafe, aue 
reichs tkttteren: tbepa))er money, including that of den tiir das Jedir, 1817, Eingrzognen Nachrichten, 
a privileged company (see Handlung ohii/'tUiuiiem), 1818; Heidcmann, llandbuoi der Poeigdographie 
docs not amount to more tliaii 5,000,000, and by der Koiiigl, Preuts Slaalen, 1819; Jacob's Piew of 

means of a sinking fund, is gradually diminishing, the Agricutlure, ifc. ofOermany, London, 1820. 

and will toon be extinct. The money is coined in (w. w.) 
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■ tfua kfM, QUAKERS^—Under tills head, the Encyclopedia 

contains an amount of tile tenets of the Society of 
Friends, comidonly called Quakers, extracted from 
a Summary of the HUlotu, Doctrine, and Discipline 
of that Societjb published by authority. The article 
is prefaced wlu some observations on the character 
of George Fox. copied, seemingly, from the theo¬ 
logical writings of the cciebrated polemic, Charles 
Leslie, which appear to have given oflence to the 
Society; os well on account of their alleged unfair¬ 
ness, as on account of the impropriety of reviving 
and circulating them in a work so generally refer¬ 
red to by all classes of the community. These ob- 
'eervutions have been accordingly subjected to some 
pointed animadversions in a piece entitled, A lie- 
filiation oj the more modern Misrepresentations (fthe 
Society of Ftiends, written by Joseph Gurney Be- 
van; and as we have been requested to notice this 
piece, and have been also furnished with some addi¬ 
tional strictures on the article in question, we think 
it right to take the present opportunity of stating the 
substance of the rmnarfcs, printed and manuscript, 
that have been laid before us in regard to it. It 
would be worse than uncourtcous to refuse this sa¬ 
tisfaction to a Society so highly respectable, so mo¬ 
derate in controversy, and which has so often distin¬ 
guished itself by its generous and persevering elForts 
in the cause of truth and humanity. 

The observations complained of, in regard to 
George Fox, the founder of this Society, are not 
merely such as tend to disparage his intellectual 
character, by representing him as a fanatic and 
enthu-iost; representations of that kind Quakers 
arc accustomed to, and can bear in silence;‘but 
tlicy arc such as represent him arrogating to him¬ 
self a superhuman nature, and even blasphemous¬ 
ly designating liimself as “ Clirist," and “ the Son 
of God.” In support of these statements, re¬ 
ference is madftAn the Encycloprcdia to three diffe¬ 
rent pieces .^1 of which are quoted as undoubted 
productions of Fox. The first of them is entitled 
The Itallledoor for Teachers and Professors, in the 
introduction to which, the writer says, *' All langua¬ 
ges are to me no more than dust, who was before 


languages werethe second, Nev>s coming up out oJ Quskrn. 
the Earth sounding towards the South, in which Pox Wbv«<w 
is represented as saying of himself, 1 am the same 
door that ever was: the same Christ yesterday, to¬ 
day, and for ever;" and the diird« a Lnter to Croni’ 
well, in which Fox in like manner says of himself, 

** Him whom the world calls Georgo Fox,' who is 
the Son of God." 

With regard to the Bidtledoor for Teachers and 
Professors, it has been observed, first, that it is by no 
means correct to refer to it as being exclusively, or 
even chiefly written by Fox. On the contrary, it 
appears to have been compiled, with some assistance 
from him, by two of liis friends; a circumstance 
n’holly overlooked by the writer of the article in the 
Encyclopcedia- It is thus mentioned by Fox, in 
that singular work, the Journal of his Life, " When 
I was prisoner in Lancaster Castle, the Booh called 
the ISattledoor came forth,- which was written to 
show, that in all languages thou and thee is the proper 
and usual form of speech to a single person, and you 
to more than one. This was set forth in examples . 
or instances taken out of the Scriptures, and out 
of books of instruction in about Hiirty languages. 

John Stubbs and BenjamiD Furly took great pmns 
in compiling it, which I put tlicin upon; and some 
things I added to it."* Now, unless It could be 
shown, that the objectionable words quoted from 
tliLs piece were “ some of the things added" by Fox, ‘ 
there is evidently no reason for imputing them to him 
rather than to Stubbs or Fmly. The author of the 
Refutation adds tlic following observations by way 
of apology fur the passage, whether written by Fox, 
or by one of his coadjutors. [' 1 have granted that 
the expression * all languages are to me no more than 
dust, who was before languages were,' is Jiable to 
exception; but 1 think when we construe it by the 
context, the fairest way of interpreting that winch is ' 
obscure in the writings of decjiased authors, some of 
the difficulty ceases. It should be remembered that 
the main tenet, on which George Fox and his 
friends insisted, was tho infinite superiority of the 
Spirit to the Letter. 'I'he learned of that day, as of 
other times, valuing themselves on their knowledge 


* Tho sequel of tho passage is curious. *' When it (the Battledoor) was finished, some of them 
were presented to the King and hia Council, to the Bishops of Canterbury and LoiiJoo, and to the 
two Universities, one a-picce; and many bought of them. The King said, ' It was the proper lan¬ 
guage of all nations.’ Tlie Bishop of Canterbury, being asked what he thought of it, was so at a stand that 
he could not tell wimt to say to it. For it did so inform and convince people, that few afterwards were so 
rugged towards us for saying Thou and Thee to a single person,^ which before they were exceeding fierce 
against us for. For ThOu and Thee was a sore cut to proud flesh, and them that sought self-honour; who, 
tliougli they would say it to God and Christ, would not endure to have it said to themselves. So that we 
were often beat and abused, and sometimes in danger of our lives for using those words to tome proud men, 
who would say, ' What! you ill-bred clown, do you Thou me!' as tliough there lay Christian breeding in 
saying You to one, which is contrary to their grammars and teaching books, by wbi^ they instructed their 
youth."— Journal, p. 82S. 8d edit, folio, London, 17G5. 
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QuiU-ia- of languages, dcspifced our Friends for their igno« 
raiice; iheBO in return Irequcntly decried human 
learning, to a di groc in whicli, proLabty, they would 
not have slighted it, if they had nut thought it to be 
aet too much iii coinprtiilon with the knowledge of 
divine things, which they believed the soul to receive 
iininediate intcinal comiimnication with the Me¬ 
diator, Clirikt.” “ All languages arc to me no more 
than du»t, who was before languages wore." (1 he 
writer immediately goes on,) '' and am coinc'd be¬ 
fore languages were, and am redeemed out of lan¬ 
guages into the power where men himll agree; but 
this (meaning the BaUlcdoot) is a whip and a rod 
(alluding to the correction of children) to all such 
who have degenerated through the pi ide and ambition 
from their natural tongues and languages, and all 
languages upon the earth it but imturai, and makes 
none divine, but that which makes disine is the word, 
whieti was before languages and tongues were."— 
RfMa/ion, p Sp, 4-0. 

The most serious charge against Fox, that of ns* 
suming the name of the Saviour, and impiously de¬ 
signating himself as *' the Son of (lod,” in so tar ns 
it is founded upon his ncknowicdgtd piece, entitled, 
News eotninf> up out of' the North, appears to us to 
havo been most unfairly made; and to require no 
other refutation but the simple inspection of the pas¬ 
sage in which these words occur. Wc here copy it 
verbatim, witii all i's ]>alpab)e defects of grammatical 
John I 1. construction and punctuation: “Now to all dear ones, 
and dear heart-, I speak, the same seed, wliirli is 
Christ, the same spiiit takes upon it now as ever 
was, the same wor{d is now an over wan, the same temp¬ 
tations, and the same Diveii, and the same wuiship of 
the world, twining into anothei form and colour, but 
Jesus Christ is the w’ay, tlie truth and life, he is the 
lolm U r;. niust passc tlirougli, and he is the por- 

.lohn ID.' 3.j ter that opens it; 1 am the same door that cvir wan, 
11 . 34 ,the snm'e Christ to day, yesterday and for ever.’’* 
It is abundantly clear, as well from the context of 
this uncouth passage, as from the references to the 
gospels affixed to the words upon which the charge 
against Fox is made, that he is not liere speaking 
in tlic first person, but copying certain expressions, 
used by Christ himself, in the texts referred to. 
We cannot conceive it possible for any rational per¬ 
son to entertain a doubt upon this point; and the 
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use which Li slie has made of the passage, can be QuAa«. 
viewed in no other light than as an instance of that 
blind zeal and gross unfairness which has often dis¬ 
figured tlieological controversy. 

The charge, in so far as it rests upon a Ijdter to 
Cromwelt, does not admit of so direct a refutation. 

It is ecitain, that Fox, after being apprehend¬ 
ed and brought to London, upon suspicion of be¬ 
ing concerned in some plot, did address himself 
by letter to the Protector, with a view to satisfy 
him, that he was not a person at ail likely to take 
arms against the government. Fox liimself gives 
the substaitce of the letter, and some graphical 
details of the interview which followed it, in his 
Journal ,- f but tlic letter itself is not inserted; and 
it has never, it is said, appeared any where but in 
one of Leslie’s pieces against the Quakers. It there 
appears, witii an attestation of its authcnticii}, sign¬ 
ed by two peisons, who mention their having seen it^ 
deJiiered by Fox to the messenger who carnW) it' 
to Cromwell. Cut the Society, notwitli«(anding. seem 
very unwilling to admit the genuineness of this letter 
and its atvestations \ at least, of the p.i-sagu in which 
Fox designates hiiiisclf as “ tlie Son ol Uod.'’J. It 
cannot, however, be denied, that the letter, as pii- 
blinhed by Leslie, roirc-punds pretty exactly with 
Fox’s own account of its contents, given in that pait 
of Ills Journal above referred to. Uut, granting tlnit 
the words in question ri ally made apart of it, wr 
should be inclined to consider them rather n- cxim- 
phf^ing sonic awkward elliptical reference to scrip¬ 
ture, or .is a-pt ciinen of tlic injsiic.sl jargon then 
prevalent, than ns indicative of any intention in Fo\ 
to apjily tliem litcially to himself. Everj page, al¬ 
most, of his Jom nal, contains proofs of bis ardent 
belief in tlie Divinity of Christ, and, whatever other 
fancies he may liave cntei tained, it seems, therefore, 
quite absurd to speak of him as one who lancied him¬ 
self possessed of the name or nature of tiie Saviour. 

Penn and Barclay, the most generally respected 
names among the early Quakers, arc alluded to in 
the article in the Entyclopeedia, in a way wliicli 
seems to imply, that their creed difi'cred fiom, and 
was more rational than that of Box, and that, tliey 
did not altogether approve of his‘\mnistry. The 
infurmalion laid before us, however, beihv,{hat there 
was a strict conformity in their tenets; that they 


* Newet coming up out qf the North soundinjx lowarck the South, p. 15. 4to. Lond. 1655. 
f “ 1 spoke much to him (Cromwell) of tiuth ; and a great deal of disepurse L had with him about re¬ 
ligion, wherein he earned himself very moderately. As I was turning, he catched me by the hand, and 
with tears in his eyes, said, * Come again to my houso; for if tlioti and I were but an bouf of a day toge¬ 
ther, we should be nearer one to the other ;* adding, that he wished me no more ill than he did to his ow n 
soul. 1 told him, ‘ If he did, he wronged bis own soul; and udmonirhed him to hearken to Cod’s voice, 
that he might stand in bis counsel, and obev it; and if he did so, that would keep him from hardness of 
heart; but if he did not hear God’s voice, his heart would be hardened.’ lie said. It was true. Then I 
went out: and when Captain Drury came out after me, he told me his Lord Protector said, I was at liberty, 
and might go whither I would. 'Then 1 was brought into a great hall, where the Protector’s gintltmcn 
were to dine. I asked them, What they brought me thither for ? They said, it was by tho Protector’s 
order, that I might dine with them. 1 bid them let the Piotectur know, I would not eat ol his bn ad nor 
drink of his drink. W’beii he heard this, he said, ' Now I see there is a people risen, that 1 cannot win 
eitlier with gilts, honours, offices, or places; but all other sects and people I can.’’ Journal, p. 127, 1S8. 
j; See the observations upon this point in Sevan's N^uiatvm qf Modem Misrepresentations, p. 43, 44. 
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Quakers often preached them in conjunction, and in the most 
• II interestinff circumstances, in perfect accordance; * 
Q'lccii s ||p(] (|,p( always held in Ike highest, respect 

coutuj^ jjy associates. 

siCi'on .QUEEN'S COUNTY, o county in the province 
aikI Roun- Leinster, in Ireland, bounded by Kildare on the 
Ja.wt. north, Carlow on the east, Kilkenny und Tipperary 
on the south, ond King's County on tho west; about 
English miles long, and 25 broad, and containing 
about (>00 square miles, or 384,000 English acres. 
It is divided into eight baronies and 50 paii»lies, the 
latter belonging to the Sees of Lcighlin, Ossory, 
Kildare, and Killaloe. Fortarlington, its principal 
town, on the northern side of the county, is situated 
in north latitude 53'> 9' SO", and west longitude 
7’ 13'. 

Excepting on the boundary with King’s County, 
where the Sliebh>bloom mountains rise to a consi¬ 
derable height, this district Is generally level; so 
much so, that, notwithstanding considerablo tracts 
of hog, about three* fourths of Uie whole are said to 
be cultivated. The soil, though various, is for the 
most part fit for producing all the usual crops: and 
limestone for manure abounds in every tuwnland. 
In the south-eastern quarter, near Carlow, coal, si¬ 
milar to that of Kilkenny, is wrought to a consider¬ 
able extent; and iron ore, sandstone, marble, with 
marl, and a vaiiety of clays, hove been found in va- 
w .tt I rious pai ts. Hesides a number of small streams, it 
has two considerable rivers, the Barrow and the 
Nore, which,having tliiir source among the mountains 
on the WLn,How, the former north-east and thcnsoutli, 
and the latter south-east, until they meet at New Ross, 
in the county of Wcxtbid, after which they are joined 
by tlie 8uir from the wc">r, and 4all into the sea at 
Waterford Bay. Next to the Shannon these arc the 
most considerable rivers in Ireland. 'I’lie Barrow is 
navigable from New Ross upwards to Carlow aud 
A thy, from which the communication is continued 
by a canal to Dublin. The Nore is also navigable 
for a few miles, but not in tliis county. After their 
junction at New lloss, there is water sufficient for 
large ships downtvards to the sea. Queen’s County, 
therefore, though an inland district, has the advantage 
of ready access I;/ water both to the east and south 
coasts of Irclgpd. 

j -lit. Much of this county is divided into large estates, 

worth from L.SOO0 to L. 15,000 a-year and up¬ 
wards. Some of the most valuable, having been let 
on perpetual leases, afford a large income to the les¬ 
sees. It is these lessees who form the middle class 
of gentry, with clear incomes of from L.100 to L.800 
per annum, obtained from tenants to whom their 
lands are subset at rack-rent, and commonly in very 
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snail farms, lliese leases ere usually for 21 years Queen's 
and a life. The principal proprietors are the Mar- 
quia of Drogheda; Lords Do Vesci, Ossory, Ash- QuJnar. 
brooke, fjtanhope, Castlecoote, and [’oriarkngton; 

Sir Charles Coote, Mr Parnel, Mr Strange, and Mr 
Wellesley Pole, now Lord Maryborough. Here 
and in King’s County, Mr Wakefield observed some 
of the best farming in Ireland, with mneb more atten¬ 
tion to a systematic course of cropping, and to keef>- 
ing the land in good heart. Oxen and horses are 
used for the plough, the former generally preceding 
the latter. A good deal of cheese it made here for 
the Dublin market. In other respects the rural 
economy of this district does not differ materially 
from that of the Irish counties already described. 

There is no large town in Queen’s County. Mary- Towns, 
borough, the county town, though pleasantly m- 
tuated near the Barrow, is a place of no consideration. 
Portarlington, partly in King’s County, noted for its 
schools, and for its being the residence of the smaller 
gentry, is the most extensive and populous. Mount- 
mullick, Muuntralh, Ballynakill, and Stradbally, arc 
only villages. 'I'he manufactures arc linen and 
coarse woollens, to no great extent; and its exports 
chiefly corn and other kinds of land produce. 

In 18IS the number of inhabitants was 113,857; pnpuUtion, 
in 1821 the number was 129,391, making an in-&c. ’ 
crease of 15,531. The county sends two members 
to Parliament, and the town of Portarlington a 
third. Before the Union, this district had eight 
representatives in the Irish Parliament; two for each 
of the boroughs of Portarlington, Maryborough, 
and Ballynakill, and two for the county. I'he 
Irish language is still spoken in seme parts, though 
the English is now more common. A few years 
ago, the wages of common labour were ono shil¬ 
ling a-day for men and sixpence for women ; their 
food, is potatoes, their fuel turf or peal, and their 
clothing, excepting that of the females on holidays, 
the produce of their own domestic manufacture. 

See the general works quoted under the forme'' 

Irish counties, and Sir Charles Coote's Agricullnral 
Survey of Queen's County. (a.) 

QUESNAY (PRAM^ots), a physician of consider¬ 
able eminence, but who is cliiefiy known in the his¬ 
tory of philosopliy as a profound and ingenious in¬ 
quirer into the constitution of society, and as the 
founder of the sect of the Economists. 

TJie accounts of the life of this distinguished per¬ 
son—a life which, unlike that of most literary men- 
abounded in incident and adventure—-are exceed¬ 
ingly meagre and contradictory.—Neither tlie place 
of his birth, nor the condition of his parents, is well 
ascertained; but the nceounls apparently most enti- 


* In 1677, Penn, Barclay, Keith, and others, crossed over to Ilolland, where they preached, or discoura- 
cd together before numerous assemblages of tho people.—” This being first-day, we had a very largo meet¬ 
ing, there coming to it a great concourse of people of several opinions. Baptists, Seekers, Socinians, Brown- 
ists, and some of the Collegians. Robert Barclay, George Keith, William Penn, and 1, did all severally 
declare the everlasting trutii among them; opening the state of man in the fall, and shewing by what way 
man and woman may come into the restoration by Chmt Jesus. The mystery of iniquity and the mystery 
of godliness were very plainly laid open, and tho meeting ended quietly and well." Journal, p. 50^. 3d 
edit. fol. Lond. 17^- 
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gucMiuy. tiud to credit state that he was bom at the viU 
lage of Ecquivillyi in the Isle de France, in lG9i; 
and that his fatiicr was cither a common labourer, or 
a small proprietor, who xultivatcd his own little 
property.His humble origin is indeed evidentfrom 
the fact incnnoned by all his biographers, of bis early 
education being almost entirely neglected, and pfhis 
bring constantly occupied, until liis fourteenth or six¬ 
teenth ^ear, in the sports or labdursofthe fields, with¬ 
out having been cither sent to school or taught to read, 
liut though placed in sucli unfavourable ctrcuinslan* 
CCS, young Quesnay was embued witli an ardent love 
of knowledge, and with a strong desire to emerge 
from the painful and obscure life in which he had 
been brought up. Hie Maiden Ilmtiqur of Liubaut 
was the first hook that came into his hands; and he is 
said to have learned to read it hy the assistance of u 
few lessons he received from a gardener of the vil¬ 
lage I The perusal of this book, which seems to 
have had a malcrinl influence on his future studies, 
aw'akcned his latent powers, and stiinuiuteir him to 
make further efl'orts to extend his information, llav 
ing acquired a competent knowledge of his verna¬ 
cular tongue, by the eager reading of such French 
books as came within his reach, he next applied hiui- 
self to the study of the dead languages ; and speedily 
attained, partly by tht slender assistance of a sclf- 
dubbed surgeon of the village, hut chic fly by his 
own cxtiiiordinary industry and sng.icity, to a tolei* 
able proficiency in Latin and Greek. 

(Quesnay now resolved, in opposition to the wishes 
of his parents, and especially of his mother, to devote 
hiniM‘lf to the profession of surgery, and received the 
rudiments of his instruction in that art from the vi|. 
iage doctor who had assisted him in his philological 
studies. But the pupil very soon surpassccl the 
master; and when the latter applied' to be admitted 
into the JWai/i/TC, or Corporation of Surgeons, he 
piescntcd, as testimonials of his skill in his profes¬ 
sion, and of his capacity to practise it with advan¬ 
tage, some Essays wliich Quesnay had written, and 
which were received with very great applause. 
Quesnay w»w not privy to this ruse ,• but soon 
after its occurrence he led his paternal village, 
and set out to proscruto his studies at Paris. 
We arc not informed by what means he sup¬ 
ported himself in that city, nor how long he re¬ 
mained there: while, however, his indefatigable 
industry and zeal enabled him to make great pro¬ 
gress in his studies, his merit and modesty procured 
him several friends. Besides attending the prelec¬ 
tions on thevatiuus branches of surgery, and the 
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different hospitals, he found iciiure to devote 
some portion of his time to metaphysical researches, 
and the study of philosophy, for which the perusal 
of the Jtechcrche de la VerUi of Malebranchc had 
given him a veiy decided taste. Nay, such was the 
almost unparalleled activity and vigour of Ins mind, 
that having accidentally met, during bu stay in Pa¬ 
ris, with the celebrated'M. Cochin, of the Iloyai 
Academy of Painting, he put himself Under his 
tuition; and we are told, that be profited so.well 
by the few lessons he received as to be able not 
only to take remarkably good likenesses, but to de¬ 
sign and engrave, with his own hand^ the various 
bones of the humon skeleton, in a manner which 
would not have disgraced the most-skilful artists! 

On finishing his studies ar Paris, Quesnay formed 
the design of establishing himself as a surgeon in 
Mantes, a considerable town in his native province, 
and presented himself to the surgeons of its Mai- 
t) he for examination. But they refused, from jegs, 
lousy of his talents, to admit him to trial, llir'tvas 
thus laid under the necessity of returning to Pans, 
where he passed his cxamiiiatious with eclat; and 
received letters ordering him to be admitted into 
the Maitrise of Mantes in 1718. 

Having established himself at Mantes, his reputa¬ 
tion soon extended itself. He was employed by 
some of the first families in the neighbourhood, and, 
among others, by that of the Marshall de Noailles, 
Uiic do Villeroi, who persuaded him to leave his 
residence in the country, and to accompany him to 
Palis as ins .surgeon, as nearly os we can collect in 
1729 or 1780. An incident not long afttr occur¬ 
red, wliicli had the most miitcrial influence on his fu¬ 
ture prospects .and life. Having aceompaniid tlu- 
Duc de V'illcrui to the house of the Comtesse d’l>- 
trades, (Quesnay remained behind in the cairiage 
while the Due went in to visit that I.uiy, who, 
during the interview, was suddenly seir.t d w ith uii 
epileptic fit. The Due culled in Quesnay, who, on 
perceiving the nature of the attack, with singulai 
presence of mind instantly ordered the Due and the 
other attendants out of the room, and managed so 
well as to succeed in concealing the mal.idy. 'I'hc 
Comtesse was so much pleased v^li the dexterity 
and address of Quesnay, that sIicHq^ no time in 
recommending him to her all-powcrfuT^icnd, Ma¬ 
dame d’Estioles, afterwards Marquise de Pompadnur, 
who made him her physician : and, besides obtain¬ 
ing for him apartments at Versailles, procured him, 
in 1737, the place of Surgeon in Ordinary to the 
King-t 


* It is stated in the Khge Ilistorigue of Quesnay, in the Memoires de I’Academie des Sciences fur 177‘t-, 
that lie was the son of an advocat cn Parlement, who practised at Muntfort, and that he was born at Merey - 
But it is difficult to suppose, hod his father been in such a station, that his education would have been so 
entirely neglected. In the brief but interesting notice of Quesnay, given by Mr Crawfurd, in a note to 
the Journal of Madame du Hausset, femme-dc-rhambre de Madame de Pomj^dour, ct I'amie do Quesnay, 
in the ISlelangcs iTIlhloire el de lAle'rature (p. 27G), he is stated to have been tlie son of a labourer 
This is also the statement in the Kncwlopedie Methodique. According to the notice prefixed by Dupuni 
to the Khge of M. Gournay in the third volume of tliu (Eavre* de Turgot, Quesnay was tiic son d’un pra- 
prietaire cultivatenr. 

f This incident is related by Mr Crawfurd, Melanges, p. 376, and is referred to by Marmontel. 

I 
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Qimiuf. Qaeumy wa$ tbort^ after eppemied Steretaty to wti{ch are so remarkiMi in all the other writings of 
the KOyal Acadenv of Surgei 7 v ottabiisbed ia 1791; this lisi^bfated aothor.** (pt 'J^oaiaoa's Xxctiaes «n' 
and besides several articles od pariioidar braOcbes of InJUumithott, p. fi09.) 

surgery, he coetrihuted the meface to the first vo« The Traiti ie$ Fieeret ww ^be Jast of .^uesnay’s 
lume o( Its Memoiret<i whMn hai always been reck- professional teerks# He aMeuetD have henceferth 
oned peculiarly’ vahi^Ie tot fu ptofebisd Sod dts- cooflMtatiyely ahsoidoite^ bb nedioal studied At 
criawBating otmrratbu on the remeeCtve uses of no pertod, indeed, bad'bd idlewed them exclusively 
riieory aM obaervatum in the physicu scnnces, and to mupy bis and be now devoted hiOH 

on the assistanoe wfabh they reeiproesUy le^ to self, in ^ptefeMn^ fbir ether and, if possible, stU! 
each otheb more interesting indHldes.^ He bad always enter- 

Havingfrom ameaidy period bean mach subtect tained^a strong ptembwtion for agricultural pur> 
to the- gout; end beeemtng, in consequenoe, less suits^ tbO'hfibct. perhaps, of his situation in early 
able to dtecharga> his dudes esasurgeoif, Quetnay lifir; and thns, combined t with''Ifae speculative and 
took the degree ofOootor of Medidae in 17M; and metapi^tica] east of his mind, saent to have led hiaa 
was soon aftttf appointed, through the influence of to those peouliar notions respecting the poramouat 
his patroness, to the knpoctant place of eoniuiting importance of ngrtealtureds a source of whaith. and 
physieian to bh Majesty. Ju this capacity he at« 'the constitution of society, which have reqdm^d bis 
tended Ledis in the campsins of 1744 and 1745; * none «o Justly celebraled in die history of eodiomi- 
and amid the ^traotions of a camp, collected and cal science. Tlie atdoles ** Fetmier" aad ** Grt^n^ 

-ptopared the greater part of the materids for his tb the Emyelpfitdief pidrlidied in 1756 and 1757. 

Traft/de J^Vrores, pulflished in 175 s. ' Contain thh earliest deveiopement of hisdews on 

His appbtntment to the situation of jniystcian to this subject. Both articles are written with great 
the King was preceded ^ the gnni of icttcre of no- ability, and display an inthnstteaequaintance with the 
biiity, israed on occasion oft the recovery of the sob^t, oonsimiubte reading, and great powers of 
Dauphin from thiRemallCpox. Louis, who was much analysis. latheartide" Grain/’thedisdncdonbe- 
struck with the ^tioe and solidity of Quesnay's re- tweenthe/Mtodbiffoteland dm produtl act, between the 
marks, and who familiar^ called him son jinieur, produedvenets of agriculture, add the uapro^odve- 
gave him, in idlusnMi to this tide, three pansey nets'of all odterempl^rments, the doctrine of die un¬ 
flowers (in Frmich pensdes), fee his arms, with the restricted flreedom of commerce, and mpst of the other 

motto Propter ecgitotionon meaiit. leading prineiples in ^ theory of the economists, are 

The leisure Qaesnay now enjoyed, enabled him to disdnctly stated end illustrated with much ingenuity 
prosecute his studios with greater assiduity. In and talent. The 'Tabesau EcoNOMiacs^ and the 
1 747 , he republished an enlarged edition, in 3 tomes. Maxmet Qenerakr da Gouvsmcinral: j^coaoMtyur.an- 
12mo, of his Etmi Phpttque tur PEeonamie AnbnaU, nexed to it, under the title of Exlndtt desEconomief 
originally published in 17S6 i in 1748, he published ROyales, de M»ie Sully, wen prints^, by tho ex- 
an Exanum mpartiel det Conleslatiotu dee Medicina press command nf the Kittgiat Versailles in 1758, 

H des ChiruTgtau de Paris ; in 1749, he published with the Ibllnwiag veiy reniaVkable epigraph for a 
a Memoire sur la Sagem de VAneiennt Legislrdion work brought forth under sueb-auspictn, Paavies 
de la Chirargie an France, asAtwo sepente Umtim, paysans, paawre royaume f pauvre .toyaume, pau- 
in iSmo, the one on Suppuration, and die other, De tve Souverain! The maxims, whi^ contain a short 
la Gangrene ; in 1750, he republished his Traitf dee but comprehensive abstract^ of Quesnay’a intern, were 
Effets et de P Usage de la Saigni, written during reprinted, together with on qnalysis of the Tableau, 
his residence at Mantes, and onginaHy pnblished end a selection from various, astioles oontoibuted by 
in 1730: and in 1769, he published hn iVmti dee Quesnay, in defence of bis peculiar doetrines, to the 
Ftevret Continues, ittStome»J2mo, ^ 'Journal JAgripuliure, ana the Ephemendes du 

These works have been sdl held in very Iiigh esti- u&ltmtn, * in the collstxion of Cucinay's economical 
maUon; and an excellent has lately given it worim, entitled J%i/ 0 crarir, ox Vonttautian Naturelle 
as his opinion, that *' the ^ast£ de la Gangrene is du Oouverntment k plus Avantamnu au Genre Hh» 
by far the roost vduable publication which we yet main, edited byhis friend and sdiroar, Dupont, in 1767. 

C assess upon this subject.'' Every page pf Ibis work, Wh have emwhere entered st ,comideraible length 

e adds, "is distinguiriied by the same talent for into an examination ofthespeculeUons ofjtuesnaund 
accurate obaervmieB, per^ieaous arrangement, his followers, widi respect to the constitution ^pen 


• The Ephemerides du Citoyea wM began in 1^, and was, for a few months, conducted by the Abb6 
fiaudeau, and then by Dupont. It was pufalisheu monthly, and two numbers make a considerable duode¬ 
cimo volume. The a'^ofs were idl disoiplee of Queaniy, and xeelous economists. Their dwoussions etn. 
braced only the moral and politieal scianees; many braatAes of which they have treated with much ability 
and aputeness. There is a valuable Elo^ of Qaesnay in one of the numbers for l775, written by the Contu 
d’Alban. The fbilowiiw flxtraefc ftom the approbation given by the Censeur to the third number for 1770 
is curious: " J’exborte,”sayt he, " de uquveau lei autears de ce Journal, i resister 4 la tentotion de cri- 
tiquer—Lebonheur du citoyen tient d sa coufiance—On peut etVon doft quelquefois avertir en secret ceux 
qui sent preposda d radministratioB. Mak on ne doit pricker aua partkulurs que leur prope reform, tt 
non celUt ae PetedE ' 

voi. VI. text I. ♦ 9 X 
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QHLuiijr. liticalMciel&M,Mdthc«nirtiei 0 f{rab%Mtitfi.'(See 
Uieartid«s BcoMOMimand Pouticaz. EcomomyO 
Thli^fhcirc’fail .good dec! of efnt tn (hem oiuat be 
) but this is r«r more than compensated hy 
tha many just, discriminating, and originm views, and 
important discoveries, which they contain. 'Perhapi, 
howevei', Uie principal merit of Qnesnay, andth&seet 
of which be was the founder, does not consist to much 
in the discoveries they made, aatn their havhigbeen the 
earliest philosophers who pereeived that the institu- 
tions of society ought always to harmonize with the na¬ 
tural principles on which it islbunded, or, as they 
termed it, with the Ordre tiaturel et etsentiel da 
Socktet Pol^iqvta* Eronomical science is defined 
by them to be, “ Veiude et la demonntration dss 
LOix bji It jriTVXK, relaltve* d la subsistence, et la 
multtplicalion du genre humain. L’observation uni* 
verselle de ces loix est Tinteret commun et general 
de tous let homines. La connaissance nnivertelio dc 
ces loix est done le preliminaire indispensable, et le 
noycn neccssaire du bonheur du tous." {Epheme~ 
rides du Ctloqen, 1769, No. II. p. IS.) It is to be re¬ 
gretted that, in mvestigating these laws, they proceeded 
almost entirely on abstract and speculative principles, 
witliout feufBciently attending to the effects of parti¬ 
cular institutions, and to the various phenomena ma¬ 
nifested in the progress of society. Bat notwith* 
standing the dctecuve mode in which the econo¬ 
mists conducted their ‘researches, they succeeded 
in establishing and elucidating many important 
principles; and there is certainly much more rea¬ 
son to wonder at the general correctness of their 
conclusions, than to feet surprised at tho errors into 
which they ftll. Quesnayand his disciples established, 
that society was fotmed for the purpose of securing the 
gicatcst possible advant^e to tts members; that tho 
security of property and die freedom of indnstiy 
were its essential bases; and that the proper busi¬ 
ness of the politician was not to interfere to regulate 
tlic pursuits of individuals, but to protect the equal 
liglith and liberties of ail, ond to secure the utmost 
ficcdom of competition in all the departments of in¬ 
dust ry. And tliough it is undoubtedly true, tliat most 
of tlietc principtes had been pointed out by previous 
write^^, Quesnay and his school have the unques. 
tionabic merit of being the Jirst alio diowed their de*u 
pcndence on each other, who presented them in a 
systrmcdic and eon^rnlaneoutfurm, and who were thus 
enabled to give n scientific demonstration of the in- 
jostice and impolicy of such institutions as igno* 
ranee or mistaken views of national interest had es¬ 
tablished in opposition to them. 

Ilf our article on Political Economy we baye 
shown the fallacy of Quesnay’s opinion with re¬ 
spect to iicricnlturc being the only source of 
wealth; and the experience of all ages sufficiently 
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pirovw that the desjmtkme ‘legal, in the hands of an 
Waditary monarch, wttbont eontrqfarces of any kind,' 
which he strangely supposed was the best of id pos¬ 
sible governments, is about the very worst. * 

Notwithstanding his great age, and the sufferings 
he experienced from the almoit>4iieessant attacks of 
the gout, the activity of Qaentt^'s mind continued 
unimpaired. Jt a, said one of hk fiiends, me tele de 
Irente ans sur un corps de quatre-vingtSs He con¬ 
tributed, subsequently, to the publication of the 
Fhusktcraiie, many acute and able articles to the 
Epiemerides dp Qstaym ; and cooUiHied wholly oc¬ 
cupied with these studies and mathematic^ to which 
ha bad latterly begun to pay consideiidile attention, 
till his death, which took place at Versailles, in 
December I77i; in the 80th year of bis age. 

Quesnay was a man of the moat inflexible integri¬ 
ty r the nicest sense of honour; mid the greatest 
prudence and discretion. Though highly esteemed 
by the King, and long resident at Court, he neve»' 
intermixed in the intrlgnes of which it was the Con¬ 
stant theatre. No one ever scrupled to express him¬ 
self freely in his presence, nor was the confidence 
placed inhim ever betrayed. "II recevoit ches lui 
des personnes de tous Ics partis, mais eh petit nom- 
bre, et qui toutes avoient one grande confiance en 
lui. On y parloH Ires hardtmenl de tout ; et ce qut 
fait letu eloge et le sien, jamats on na’ rien repdU.” f 
To the utmost frankness and sincerity, he added tho 
easy address and polished manners of a courtier and 
the intelligence of n philosopher. No man was 
ever less solicitous of distinguishing himself, or more 
careful to offend the seif.estcem of others. His con¬ 
versation was animated, without the least effort at 
brilliancy. So much, indeed, was he averse to 
every appearance of pretension, that he was in the 
habit of veiling the most profound remarks and ob¬ 
servations, under the form of apologues, which gene¬ 
rally referred to some subject connected with rural 
affairs, to which ho was always particularly attached 
He was most indulgent to the faults and errors of 
others, provided they wore unalloyed by any taint 
of artifice or baseness, foi which be never hesitated, 
whatever might be the rank of the party, to express 
the utmost contempt. Quesnay was truly a p.itriot 
and a philosopher. And we doubt much wliethci 
another instance can be produced of one wlio bad 
lived so long in a profligate and luxurious Couit, 
unsullied by us vices, and aloof from its contentions, 
and who preserved, to an extreme old age, all those 
generous and kindly feelings, wiflt that unobtrusive 
hut ardent zeal in the caute*^of hdmanity, and that 
love of speculation and profound inquiry, which dis¬ 
tinguished hk earlier yean. 

Quesnay, says Madamh du Hausset, **etoit un 
grand genie, siiivaot i'opinion dc tous ceux qui 


* We arc at a loss to conjecture the grounds on which Mr Chalmers has presumed to affirm {Biographeal 
Dictionary, yo\. XXV. Art. Quesnay), that the “ economists abused their influence by circulating democra- 
tical principles*” It svould be quite as correct to say,^that Lwke and his followers had abused their in¬ 
fluence, by circulating desjudical principles. 

{■ Journal de Madame du Uausset in the Melanges, ^e, p. 877* A.8triiciiig inttancf of the confidence 
placed by the most Opposite {larties in Quesnay is given in the second volume df Harmontel's Memoirs. 
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QacMgjr I'AToit cooDo £t de plui OB bovitte fort gal. II mttitd wbea at Miatatf Hi^ gitv hiia an okcal* 

II ahnoit eauaer avee moi da canpagne ; i' y avoia lent education i and akbibited a abiking proof of f 

n«dnon^.gt6 elevte, at 11 me IHiatdt parlor net harbagea de hia dialntaf«atedneaa,by conatantiy refuting \o 

7^ Ndrmandia at da PoitoB,dan riefaem dea fermiert, for him any place or oituatlaa under government. 

et de la mamere de euitjiren Gletoit la meilleur Tbia aoa ultinataly aattlad- in the country on u> 
bomme du niaiide, et la piat eloignd de la pioc petite Oatata near Beauvoir. C^e of Queanay'a grandaonc 
iiurigue. II atoit bian phio ocoupa k la conr de la wat appoipted by Turgot to a place m the adni.- 
neilieura ntaniere da oultiver terra qua de tout ca nutration; and anotikeriantarad Uie anny. and acted 
qae fy paasoit." {Mehngei, p. S4S.) aa a o^ptidn of bfantry au the battle of Jemappea. 

" Tandis,*'aayaMaraiontel,''qualetorageaiefor* No man was ever aoara eateemed by fau frienda 
mvient at ae dnaipoient au-desbOua de I’entreaol de than Queanay. and twpe aver exiated who woa more 
Queanay, il griffonnoit aet axionet et set calcula ready to de aU in hla pevae to advance tbair inte. 
d*£oonomieruatique, auaaitranquillc, ausbi indifferent reata. Merciar da la Riviare. the author of the 
d cea mottvemeiM do]acour«quea’il enebtlt^ deent work Sur fordte Ndturel et Etunttel du 
licuea de distance. Ldbaa, onddcidoitdelapaix, do PolUi^u, md v\iQ had been JntMdaat at Marti, 
la guerrOi du eboix dea gg^raux, du renvoi des mi. mque, Beems to have occupied^ ebief pla<^ in hu 
nistrea; at noua, dana I'entreaol, nous raisonniona eateem, and wsa regarded by him aa the only peraon 
d'agricttltore; nona calculiona io prodiat net, ou quel, in Fnmee who waa qualided to conduct the aifamm- 
queloif Uoua dtnima gaiement avec Diderot. d'Aiem. atradon of the Finaneea. Ha waaalao much attach. 

Hsert, Oucloa, Heiv^tiua. Turgot, Buffon; et M.me de ad to the Manqufa de Mirabeau, Turgot* Otqpont, 
Pompadour, liS peuvant paa engager cette troupe da the Abbfi Baudeau, and the other Icadinaaeoaoiniata, 
pliilosophes i deacendre dans son aalon, venoit elle. who willingly acknowledged him for their maater, 
in£mc lea voir a table et caoaer avec eax.“ aad entbiuiaatioally exOrtaii thamaelvei to defend 

Dr Smith waa well acquainted with Quesnay. He and pri^;iii 4 ate hia totHnaa. The economiata 
frequently met with him during hia teaidence at Pa. were in tetuityi ond im atendy ki appearance, a aect 
ria ID 1766; and while he bears the most honourd. of philoatqihari. 
ble testimony to the " modesty and aimpheity' of 
his character, he has pronounced hi» system to be, 

" with all Its imperfectiODS, the nearest approxima¬ 
tion to Uic truth that has yet been publisheJ on the 

subject of Political Economy." (Wealth oj Naitmt, They acted from boneat xeol bt the truth, and not 
Vol. 111. p. 28.) So highly, indeed, was Dr from fashion, eccentric toateai or the love of singula- 
Smith impressed with a sense of liib mciits, aa a man rity; tbolr sole object waa enlighten and improve 
dnd a philosopher, that it was his intention, bad he mankind; and to tl^m, among polkical inquirera, 
not been pi evented by Quesnay's death, to have ib. belongs the rare praise of bavins firit pomted out the 
scribed to him the Wealth of Nattom. (Mr StLW. natural order of things, or the raaerveo course of na. 
ait’s AtoouiU gf the laje and Writings of Dr Smith ) ture in the conduct ^ the world, aa the example and 
Quesnay haid a son by his wife, to whom he waa giude of human policy.’ (s. s) 
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R. Radnorshire;, an inland county of south merlcal population, except the cbuuty of Rutland. 

mJ f stint. Wales, bounded on tlte north by Mon^ome^sbirc, aithougb its annual rental is higher than either 
on tlie west by the counties of Cardigan and Brecon, Anglesey or Menonelh. 

on the 8outh.eaat,h|j Hore(ar4shire, andontbanorth. Ihb district of county continued under th& ju^Junsdutior 
last by Shropshire. Its extremities from east to risdiction of the J^ords Marchers, until it obtained and Dm. 
west are twenty miles, and from noidi to aoulh the privileges of a county by act of Henry VIII., and*'®"’ 
twenty four miles, as under. Itsaurfaco la computed was divided into tho hundreds of Radnor, Knighton, 
to measnro 426 square pitica, or 272,d40 English Painscasde, Rhayder, Colwyn, and Kcvenlleece. By 
statute acres. the same act it was also empowered to return two 

„ ,, The population in 1811 aUMHtntqd to 80,900 members to Parliament, one for the county, and one 

aiTiitiui ““d in 1821 to 82,509, of wbom 11,800 for the contributniy boroughs of Radnor, Rhayder, 

were males, and 11,208 fenulea. ’The total aom Knighton, Knuclos, and Kevenlleece. The county 
charged to Iho prpperty.tax in 1811, under the is farther divided into poriahea and townships. Ihe 
heads of rent of land and tith«, was, fair th« fiirmer, former aae fifty-two in number, and are all in the 
L. 88,250, and for the latter 1. 9878. On fspmparing diocese of St David’s, except five, which are included 
these numbers wiA the othm* ratunv of Great Bn- in the English diocese of Hereford. New Radnor, 
tain, it appears tl]& this county ji the lownt in nu* said to hare been at one period the principal town 


Soctii foil lerrsre iBodan, kaeBUiiM tusri 
Nstununguc legiii, nlMiiqw imMadait vera^ 
M«c uN M tote gewtum se enom nranda, 



fwa ■ R'lA ti . ' 

ludiionhir<.bDow itwM BDibgftaMKU'ouj^ ^piaijagablc ' cxteRi|jnaq# iifciorWBl 

by pretcriMcp, and has alsojiad chane'nrgOTtedby «oi)a are r«ut|d to jMtaleial>..i^ tba pw>«■ 

Qbm^ Efiaabatb, and by George II. • ' owa ig<ieit flond«ctdfri» 'I ^J |i b >ieiiarf^^i<dl^^ 

Fmc of the > l^w^thirds of the «b<da arc^ of the county are Litse ]»: 8 bimdaatly'^id^j(lilU 8 iure| i|^^ is ellMiy 
Country. «ippp<wed to be unincloiKd^-ai^t •A>>) supd^ from a, vuluat^jM^UBii^Qt.roQk near Old ' 

extensive mountainoni treoi,'nearly in tlie centric is The^fdouglung wae |iauiM}f''perfi>nned by 

usually.called ttie Forcstt though there,i 9 .n 0 rcyson two oxeo-.aud two hoi!ses 4 c,but oxeu are now seMess 
to believe it was ever cpyered-with trees. A part ot nsed* o^ the .plough widk .Iwo tbpraen is is gradml 
this range stilt belongs to the Crow»| .atUieii^ the adoption. The implinnents of husbandly erth for tbe 
forests of Radnor and Blathvagh hay# both.b.ecn most part^'in a'rbdedbfin. . MoMofthe fluinscon* 
dionated, and are 90 W held by Ttiomas i^aobiwd tin Of an equal portioA^if arable and d. gw land. - 
Lewis, Esq. and Richard.?«ce, Es^ as.’ foresters. The-latter is gebeiidly'sapproppiated/tdi ^'daiiT> - 
' There ia nothing ycmarkabie ia the circumstances or and Jibe young cettle^^Xie reared; on the aaore. hilly 
charaeter of these Aountaias-j the, summit-of which andharren S{x>t 8 .... Ali^. one^fiftb of the county is 
WM asosrtainedi by Colonel Mud^, to be 2168 (bet urroer the plough, and oncrtenth meadow t the re* 
above thedevel of the sea. Within their limitB.is a maindor is generally used for sbeep walks.' >. 
torrent, cajted by a name, wUiob, when translated, is . In the mountainous distriota the cattle dilfer little cattlv- 
** Water.breafc^its neck/’ that fulls abcupliy .ijrotn s irpm those which are common in tbe^principality of 
height of about 150. feet. The.-Ji}gber ranged pro* Wales,- but in-tbo more fertile parts the Hereford* 
duce only heath, but the sides and lower parts of the shire breed prevails. The sheep are small, and wb^ 
hills, which are less exposed- to the winds, . are on-* fattened/ their mutton is exceUeati the horses mso 
* tirely devoted to t{ie pasturage of sheep and small aremnerally sosaU/'Streng, and hardy. 

horses. . Tbe.'north^wca.(ern. angle of . t^- oomity is There hi Ihtle^comnseroe cerried en in this coun* 
moufitainous end unii>dioted| 8 nd itwasin the re* ty, and-tfibi only maaulaoturea are of flannels and Aisnuiac. 
cesses of these wildk tbat.ih^ritUli nraparob, Vor* coarse woollen cloths, - wbiuh thV iababitants make t«rcs, amt 
tigem, retreated fropi' Uie Saxoni.. 0a.>4lte eastern for their own use.. Cattle,- sheep, horses, wool, but* 
ami southern distrieCi, the wslleys are wider and more ter, and, from the south-east districts, a surplus of 
fertHe, and abound with seiutl rivulets: -thu Jiills are &raiB,.are sent annually to the markets of Ehglandt 
elevated, and are partfklfly clothed with wpod. The county la not'Juiow.n to contain any valuable 
. SoilMdCU*. Tbe soil of this county is us varied in ^uahttr as ininerais. A lead mime has been'opened and abnn* 
matii. its position is. indevatkm. A small portion of tho dQned,.nnd, in some places, an uncertain belief has 
BOttIhern angle is composed. of tjw Airtjle jred oarth, pnevaiM of the existence of copper. Various mine- 
which.,piXwails io thesadjqlriiDg couujties ^ Brecea ral springs are known, and Liandrindad is a place of 
and .Hereford... The. mawntmus on the western side rcsortonaccountofthemcdiciDalqualiUesofitssa- 
are chiei^ of.the.prjiRilry '^ic rpcks wbiuh eboHod line sulphureous, and.chalybeAe wells. In several 
in Waiaii».t^l$i|^.irii^vys between these and'the fo- other parts ace similay springs, the properties of 
rest Jiavh.jli[^ucntiy.>:Plpy^ substratum retentive which have not been.acCurat^ ascertained, 
of water.* -Ipe forest, and the oth«tr subordinate Ther&,an!'many vestigesof^anticpiity. The Ab^AmiquitiH. 
. hWa connected with it, consist of.eyl 8 tey rock, con* bey of Cwm Hir stood formerly in a singularly retir- 

taining a portion of Jime, which mmmpoies rapidly cd and romantic situation on the banks of a rivulet, 
on expoanre to the atmosphere.' - .^tsi valleys to the which runs into the Wy.e. A small vestige remains 
eastward of this range are chieBy of a fertile loriny of a castle at;,MoW Radnor, which was assailed and 
soil, incumbeet on an eittt^e^ absorbent gwd destroyed " by the irregular and wild Glendower,” 

The climate is and atorn^, and tneapring months previous to tlie battle noticed by Shakespeare, in 
are particularly bold and'ongeblal. It u, neverthe- < the first part of Henry IV., wheti Mortimer was 
less, healthy; there ere. nb peculiar or prev#ent taken prisoner. It was fought at Pilleth in this 
diseases,' and the inhabitants •are'.»ropuBt and long county. .A .Roman road, which reached froui.. 
lived. * . Chester to Caeraarthen, traversed this county, en« 

Rirensnd The prittcinll^er istheVl^e, wb!eb ^ters the. tering its confines on the northern extreos^t in 
Laae*. county at Sawt^y -Coed, And flows to the south till the direction Of Newtown^ following die valley of 
it divides it from-JSrecort. Its-trilHflat^ .ktrwM* are tho river-Itheti, .and crossin^-tbe into Breck* 
tha^Ehm^ th« Itbon, the Edda, am^-tho Mscfcwy. nocksldrei netir tbalOwo pf Beulib. At Cwm, near 
The river-'Teriib flows-OR the-eastdtHi border, and UaadriD^i^thefmiiaiM’tf a-Romah atation, on th» 
continues in couHe by LudldW'to^tihi''Severn. Ihe road/are sfiR^tSitoib^?- 
Lug and the Arrow, in the toore-'uatral parts, form . TM llMrloAr-tgli>fla^ ai^ ttii^ present population, 
cobsideraMe streams before they-'Aiter liie county of are as- foHtwirs l-SSTt Knkhton, 1000 ; 

Heteford. There are somdrsmall lakes or poob Rhayder, 647. The'pSbiOij^gentlemen'ssSMs are*’— 

F 0 ii|uirtfl[g notice on|y ai -Obhtt-ilrtiting’to the beauty glimwga Pari;,- 'Sdirard! Rngefi^ Esq.; Maeslowgh, 

Of’-the scenery. TheewOre—l/taobychllyo, Walter Wt!ki^if^.;‘Hkto^ Court, T. Ftankland 
Handwcll Pom,'and-Llyn.Owyd.' Ar cataract, at Lewb^ E^..l-WelifiSri^ D< Tbdinas, EOq. 1 Downion, 

Rha^Hader, was fonnOrtymd object much visited by. PefeitbS LevriiLEsq.; PennybeutHall, J.C. Severn, 
travellem;' but; tho''tMm'itriu!tion''Of xbrldte hw Efq.i'CltMai'lAbsi^ B.'^PeeVEsq.; ondNoyedd,H. 
wkMed tiiW ehjiafle),. and depriv^<It.6f muon tu-lts » FdWblf'SIlN^ Evm. . 

(aitiutbabb«hai-acten'' > ■ l^ lM^^illN^'llPbM^^ Mslkip's SotiiA Wakt, 

A«riciiiiu«, .• Hie agrietiluire'of'^ibb'lcaiini^r.k grad)Mdly-.itah» . Cla>k*e? BaiWs Tour 

proving. Jrr^atioitt has ^Img been practised to *’ firotqih iowiil B^obs. (tv. v.> 
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The Numben of Marriafres, Baptisms, and Burials, 
recorded, in England and IVales, hare been as Jol- 
loiv, for the last Twenty Years- (From Parish 
lie^ister AhUtacl, p. lo4.) 


Y( ats. 

Marria(;i.s. 

JliipCitirns. 

Bucialk 

1801 

()7.228 

237.025) 

201,131 

1802 

f)0,1<)6 

27.3,837 

109,880 

1803 

‘ 5)1,370 

201,108 

203,728 

ISOt 

85,738 

201,702 

181,177 

1805 

7<) .18(j 

2‘)2.20l 

181 240 

1806 

80,751. 

25)1,925) 

18.3.15'2 

1807 

83,5)2 5 

.300.'’5)1 

107,851 

1.808 

82,218 

296,071 

200,763 

IffOO 

83,369 

25).0,')80 

15)1,171 

1810 

81,170 

20'',S.51 

‘.’08,181 

1811 

• 86,385) 

.301,857 

183,51,1 

ISI2 

82,066 

301,051 

15 ) 0,102 

1813 

83,860 

Si 1,432 

186.177 

181 1. 

5)2,801. 

318,806 

‘20(),1()1 

1815 

9‘).94t 

311 5)31 

197,108 

ISIfJ 

91,5)16 

3 10,15)9 

20.7,9.79 

1817 

8« 231 

.331..7h 1 

190,‘260 

1818 

5)2,775) 

311,381 

215,621 

ISIO 

95,771 

333,261 

213,561 

lh,’0 

06,83.3 

313,(i6 ) 

208,319 


The Numbers of Marriages as estimated for Five stud Poimla^ 
Ten Years, have been Us Jblfotv, ^ Abstract, p. 25.) 



(,metal Summattf of Houses, Fatrilies, and Persons, in 1821, in Great Britain, ^c. 



« 

I ii,{1anJ. 

Walk!. 

bcotland. 

Army, Navy, 
and Skam«n. 

Ureat Britain. 

Vuiiiher of Ilousci. . .. . 

2,0;(', 117 

140,820 

356.536 

MM 

2,533,673 

Muinbi r ot I'aniiliA's ... 

2 116,717 

116,706 

447,960 

SI 

2,.941,383 

t\'l^ona, Males . 

5,18 1670 

350.487 

983,552 

319,300 

7,137,018 

Fti'Ons, F,.iiialLS. 

5,777,778 

5566.9.71 

1,109,904 

•*- 

7,254,613 

Total ot IVrsoni,... 

11,261,137 

717,138 

2,093,156 

319,800 

14,391,631 

Totil ol'PcCisons in Irdaiui. 




6,8*6,945) 

Total uTI’ersoiis in the Islands ul the Uritisli Seas . 

.•••••• 


92,122 

Gi.uid Tol.il of the Population of the Hritisli Nlands, in 1821., 

21,330,802 


Summatp and Comparative Statement of the Enumerations oflUOl, 1811, and 1821. {Abstract, p, 8.) 



l*opul,itioii, 

1801. 

Inuiasc 
pn Ciut- 

Diminution 
iirr Ctnt 

Population, 

1)111. 

Inereaio 

per 

Uiminntion 
per Ctnt. 

Founlation, 

JIIJL- 

Kn|,|,.iid . 

Walts . 

8,3.11,4‘H 

511 ,.746 
1,799.068 

As 

13 

1 

9,5‘58,827 

611,788 

1,805,688 

M 

Wm 

■ 

11,201,487 

717,438 

2,093,456 

. . 

• 

Army, Navy, &c. 

Totila. 

iiM 

14 

36 

so 

H 

11,9.76,.101' 
6iO,.7()C 

ni 

SB 

14,072,331 

319,300 

10,9 r2,616 

1.7 


1'2.596,8()3 


... 

14.391,631 


The Ceiibuses were uk»*n-IS fluefted by the respective Actn on the lOlh of March, in tOc year ISP! , 
on the 27tli ot May, m the yc.ir 1811; und on the 28lli of Mny, in the jenr 18‘JI. 
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EEFRACTION, DOUBLE, AND POLARISATION OF LIGHT.♦ 


VttuiiMion Uktil a very few years since, the f;rcafer num- 
jjgy gf natural philosophers, and almost all inathenia* 
ticol opticians, were agreed in considering the rays of 
light as composed of extremely minute molecules, 
darted, in every possible direction, by a luminous 
body, with very gruat velocities. The form of these 
molecules rcniuined undetermined ; but as it was in¬ 
ferred from home observations, made long ago. that 
certain rays had not the same properties in every part 
of their circumference, it was natural to compare 
them to little magnets, and to suppose them possess¬ 
ed of poles.' Hence the appellation of a polarised 
ray was applied to every ray of light, so moiliKed, as 
to exhibit the polar properties of its molecules. VVe 
iliall begin this article by describing the different 
methods that have been discovered for obtaining 
polarised rays. 

Sect. l-—Of Double Refraction, considered as 
a Mode of uolarisino £,ight. 

Supposing a pencil of natural light, that is to say 
of light coming directly from a luminous body, with¬ 
out having undergone any change by refraction or 
by reflection, to fall upon a crystal of carbonate of 
lime, perpendicularly to one of its surfaces, either 
natural or artificial: this pencil will in general un¬ 
dergo a bifurcation as it enters the crystal; one half 
of the incident light continuing its course in a right 
line, according to the ordinary laws of refraction, 
and the other exhibiting a very remarkable pheno¬ 
menon, and assuming an oblique direction, notwith¬ 
standing its original perpendicularity. The former 
half is called the ordinary pencil or Fay, the latter 
llic extraordinary pencil or ray. The plane passing 
Uirough these two pencils must obviously be per¬ 
pendicular to the surface of the crystal; this plane is 
of great importance in the phenomena of polarisation, 
and it is denominated the principal section of the 
crystal. 

According to this dcBnition, it appears that every 
ray of light, at each point of incidence on a given 
crystal, will have a principal section corresponding 
to it; and we have only to observe that all these sec¬ 
tions will be parallel to each other. In a rhomboul 
of Iceland spar, the principal section cuts the natural 
faces of the crystal in a line parallel to the diagonal 
joining the obtuse angles of the parallelogram, and 
dividing it into two equal parts. 

Now, the ordinary and extraordinary rays both 
acquire within the crystal new properties, not inherent 
in the direct light. ' 

In order to show this, it will be suflBcicnt to re¬ 
mark what happens to these rays when they fall on 
a second crystalwhich has the profierties of double re¬ 
fraction : and. first, with respect to the ordinary ray. 


which has preserved its rectilinear direction without PoUriMtinn 
deviation. of Light. 

If the principal section of the second crystal m 
parallel to the principal section of the first, the ray 
will undergo no double refraction in the second, but 
will continue its course without any subdivision. 

Rut if the principal sections of the two crystals arc 
perpendicular to each other, the ray which was or¬ 
dinarily refracted in thc^rsf crystal, will become an 
exhaordinary ray in the second; and will be refracted 
obliquely when its incidence is perpendicular.* Rut 
when the principal sections are neither pcrpXnilfcu- 
lar nor parallel to each other, this same ordinary 
ray will be subdivided in the second cr}btal, but its 
portions will be of different intensities, except wbijp- 
the sections form an angle of 45° with oacli other. 

The extraordinary pencil exhibits plieiiuiuena of 
a similar nar-irc. It remains an extraordinary pencil 
in every crystal of which the principal section is pa- * 
rullel to that of the crystal which has transmitted it, 
and becomes an ordinary pencil when the principal 
sections arc at right angles to e.Tch other; it i.s 
subdivided into two pencils of equal intensity, if the 
two sections make an angle of 45" with each other, 
and in every other position, into two pencils of un¬ 
equal intensities. . 

It is very easy to verify these propositions by ex¬ 
periment. We place on a horizontal tublo a piece of 
black paper, and draw two very fine lines at right 
angles to each other, with a white spot of a certain 
magnitude at their intersection ; and we lay on the 
paper a rhomboid of calcarious spar, and with oiis 
eye immediately above the spot we see two images 
of it, situated in a line parallel to the shorter diago¬ 
nal of the upper face of the rhomboid. One of these 
ini.Tgos is seen in the true place of the spot, as is 
easily a.-certained by two lines which cross in it, .md 
of wliicli the portions not covered by the crystal 
point at it; these rays have therefore undergone no 
deviation, and have been ordinarily refracted. The 
other rays have been bent, since they do not pass 
through the true place of the spot, and therefore af¬ 
ford the extraordinary image. 

We now place a second crystal on the first, in such 
a manner that the shorter diagonals of the faces in con¬ 
tact may be parallel: we still find only two images of 
the white spot, but they are more remote from each 
other. The one retains its natural situation, whence 
it follows, that the rays which afford it are no more 
deflected from their course in the second crystal 
than they are in the lirst, and Jthat they have always 
remained ordinary rays. With regard to the second 
image, since it is more remote from the true 4 )lace 
of the object than when seen through the first crys¬ 
tal oifiy, it is obvious that the rays,, which have al- 


• This article has been obligingly furnished by M. Arago, and has been translated, with some additions, 
by a distinguished friend, already well known to our readers. The state of the author’s health will, it is 
hoped, be received as an apology for the very great and unexpected delay which has taken place in the 
completion of his undertaking.—Ro. 



P O L A lU S A T I 

PiUriMiion rcadj b«cn cxtraordinaiily refVaciLd in the loTicr 
ot l ight ^ rhomboid, hivt. undiigone the same kind ol leiiuc- 
tion m pjsMog thiougii the uppti. 

It HL only tu'ii the upper rhomb)id lound llic 
vcrticd Inu, s) is to iliiiuvc its piintipil sittion 
fiom Us piriilil p isition, I aeh of the two im igts will 
bw sulidividid into two otiitis flu ni w im igis will 
at fust be tti) wtik, tliiir int(.nsit\ will augment by 
degiiis at the txpinst ol ilu oii^inil iinigis, in 
pi portim Is toe ingle loriind b\ tlu two seetions 
b( eoint s t>ri ilet, ind at 1 1st, whin it istii^lu ingit, 
tlie tuo piiinitive inii,,ei will li ivt tli ippi lud, ind 
tin iicwimat,is iloni will rinnin One ol them 
will lj It i ill I me li nil tlu tiiu pi lei ol llic spot, 
111 tlu (liiiilioiiol tin slintii dngmiliil tlu uppi i 
rhomboiil, ibout 1 | i il to tlu result t tlu il uible ri - 
<1 u tuiii eil tlu s ceil d ei)st il if It we I s p ii ite from 
the lust I Ills iin u I'' tiuielne iiiineel b} i iv'< 
wliieli li ivi ne n reliieleel uielii inly m the (list 
uystil uul e\ti 1 )i till inly in ih sie i el 1111111 
will b ((|ii il y in 111 II st ill It the othe i ii i ig is cle- 
riveil on tlu e niiiiy,tion i lys iii leted at fust 
e\ti 111 dm inly iiul then oi dm nil}, in tlie lespeetive 
ei}sl ils 

\s II IS elifheult to piiKUie t ly llnek iliomboids 
ol eiiho I lie ot Inn tli it ai (|uiu tinispinnt tlu 
'< me e\p iim t in ly be |iiliiined by me ins ot 
tw p ism (111 out ol doubly reti u ling eiyst i \ ind 
reneliiiil ulii mitu by e m uni i,, tlu in with prisms 
ot eoinni in gl s pi nil willi t leii bisis in opposite 
diretiions I lu t, i tv> sm ii lelnoiiUu piisins, 
pile el on e eli ot'ui, III iini.i of t i milk ippeiis 
e]ii idi ipli <11 el mbli ui ndii ^ to tlu iililive pisi- 
tioii'1 1 li i ,rineipil letion we tli s si e very ilis- 

tinetl} ill u til nil i„ wliitli eli i) lu u lie n it eon- 

iouiuledwilh the ellui t t but tut lluy beroine 
iaintei „iiliiill} while the otlieis ineieie in in¬ 
tensity by the s une <1 „reis 

It ipp II tlun lust lint tlu liiiiet li^Iit IS «'• 

«i 7 /i It I / / ml > two pel 1 ils 111 Us piss 1^1 tlu n„li 

till nil II il t u s ol I cry I il e 1 eiiboiu'e ot imu 

and on the eontriiy tbit tlu li^lu ot whie li eitiui 
ol tile two pe uils Is eomposeel, when subiniited to 
llie uliiin 111 such a tryst d, in wim j ntniiln jiosl 
hmi\ III tl e print pal seetion n nol iliiidtil mil gives 
but I sii gle p lu il 

bee null} llu two iinit'is Imiiislieel b} tliteliiiet 
light li«ve \\\\ v\ t/iinl ih^rii ot brightness but 
the li^lit of tlu iJidiiui) 0 (Ntiiirdmiiy peiieils, 
when It niulirgHs i liiitber ibiU tie itli letioii, giNes 
olmost dw 1} ini igi s ol iiiu tpiai intensiiu s 

II lut It lollows tbit in tlu let ot double Iefi ic 
lion tliislist light Ins reeeived some luw properties, 
b} wliitli It nil} alviiys be distinguisheei from lu 
turil light 

lJut me these properties lueessuily of sueh i ni- 
ture IS to be loesyilieable wi hunt supposing the e le 
mentiry ninltcuKs ol the riys j.a pissess ceituo 
poles ' lltis IS a (jiiLstioii whitii we ire now te) e\.- 
anuiie 

We will suppose tbit a ilioiuboul ot eubonati* of 
limi' Is pi teed lioriao It illy thit the ineiilent light 
falls pelpendicul irly on Us iippii smtiee, and tint 
the pill eipU section, wiueh will be veitieil, is in the 
plane of the meridian, or that it luiis north and south 
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observing, however, that these directions aic only *’‘d»n»aiion 
eluisen to tieduiu our eonipieliei sion ol the I lets, of 

ilie ortimii} peneil aifoided by this eiystal, when 
It IS sub tiitteel to the aetion ot a new rhomboitl «i- 
niil II 1 } |>l leid, til It is to say Ii tv iig il o its pi inei- 
pil seetion in the |>l me ul the nieridiin, pises 
tlirju,^li It, as We liive seen, without litii il nine- 
tion, end eoiitiimes its eoui in a ii„lu line, le- 
ni mill ^ Is in oidiii iry i ly 

but when tlu pi me ip il section ni tlu eionderys- 
t il, being still veitieil is eliiettid fi n e ist to west, 
the oidm iiy lay, ti nisuiiUtel by liu lust erystul, wilt 
be leti leteii I itei illy lu it, ilthougli it tails perpen- 
die ul Illy on the surteiee, ind will become an exti i 
ordin 11 } I ly. 

In the tiist c ise, the piincipil seetion of llu si' 
eiinel ilioiibiid inteisected the ray, oi the iuiiimous 
nioleeiilts supposed to tompiise it lioin iioitli to 
s mill III I he second tliC'e mole eults were Intel'ce t- 
el liiJiu e 1st tl ivist It liny be relinked lint 
tins is tlu Tiiily eiieutiistmei in wliieli the eases 
ditiei fiom cull otliei, the I ly i illiiig in both eases 
on tlu hime |i imt ol I le nystil, and in the simc 
ingul II diieetion. It must tlu leloie be eeuululed, 

(hit in the riy ot li^lit oi in tlu elements ol which 
It IS firmed llu lunlti md suuli sides must Invc 
dilKiini prnpeiues tioin lluise ot tlu east md west. 

When we iinlyst theexii loidiiiiiy peneili ulillie 
seioiul eiystul, it tlu piineipd sietiio mleiseets this 
pciieil Iroiii I Ol til to soiitii It iindngoes the c\lia- 
oi III! iry 1..I1 u tion hut it t ill lus t u oielin ii ) eoui u 
when til mu pi mi mlei eet it 1 m e ist to we t, 
wiiieli Is esiety tlu eonliiiy ol wint eiiiuis with 
ihe otiliii iry peiitil llie until d s mill sides oi 
this juncil hive tluieiole the propel ties ot the e 1st 
and west sides ol the e\ti 101 linaiy peiitil met tlu 

I veis« iioi Is tlieie my utiiei ilitleieiue belween 
thepeiuils llie'sidis p ississed ot sliiiii 11 pi p ilieS 
ire only difl initly elute ted so it li we could 
e uise mexti loi iiiniy iiy ti uisinittnl by my tiys- 
til t) nnkc II ijuiitei ui a reV ilulion on Use If, it 
would be impossible to disti igiiisli it iioin the oidi- 

II try r ly tli it li is bi eti se p ir iti d li om it 

When inlin il pliilosoplitis siy ol i loidst ne> or 1 
mign t tint It Ills p I ( s tiny nine ly mule ist ind, by 
tins espies Kill ill It Celt im points dxiut liie e iieiiiii. 

Itieiue ol tlu ling el poss ss pioperties win h eli 
nut belong 1 itliei it ill, 01 m tlu line di,,UL, to the 
otiu r pirls oi the eiii umieii nee It was tl eii 1 (| 1 il¬ 
ly riiuit tl siy ol the oieimary and exiinidmiiy 
riys deiived lioiii the subdivi ion ol inlunl light in 
tlu eiystils ol eiihoniti ot lime, that tlu y liil /i fn, 
or wile pilim I If is only iittessuy I) leiinil, 

HI oidii tl ii lid extinding tlu in ilo„y liitwnii tlu 
lays of li,,lit mil the mignit, beyond its piopei 
bounds, tint (ui eviiy eleii eiit ul the riy, tlu sides 
01 p lies e'l line tl e illy oppeisite le. I leli iilliti tli it is, 

III tlu pisitnniu e siipp sedloi illustiaiiuii, tile 1101 ill 
111 I s uitli poles the ureliiniv rij, ippear both l > 
po sess ex telly the snne pioperties, and it is it the 
ingular ilist me e ol‘)i) lioui these points, tli it is on 
a pcrpendieul ir to the Imethu y mis tlu in lint we 
finel in the same luy poles p iss ssid of dUli itiii pro 
perlies md il we eoinpiie wiili i itli other the tw j 
pencils transmitted by n gi'eii eiy t il, tlie pales p > 
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I’otRmRtifii of llic satnf |)i(i|irrlu's will be hiiiiuld] in tli- 

of l-ipli rctlion* peii)ctijiiul..r lo c.iili ollni. 

Let u^ onfi‘ iiioic lonsnler the t>»ci rajs iriiiiMiiit- 
U(l by ii erjstal <>l the ip.il ‘-eeiidii is miji> 

pobtd In be in the |jl.ine nt' the iiuiiili.in. 'ihclc is 
no re.ison \ili<it<ver Inr usMgiiin^ the lii niiiiiinjitioii of 
|ioIls lo the iioitli and souili Miles ol llie oiiliii.irj' 
ray lallier than to the ea^t anil nest; lint as it is iie- 
cessiiij to iiiahe soiiii ilistlnetloli. It lias biiii^'ine- 
r.illj .i(:iie(l lo (i|>|>ly the name ol jiales in (jii noiiii 
and south siibs. ilmee it h.is been usual to sa\, that 
tile vtdman/ niy is polarised in tin- jfiini o/ t/u fniu- 
Jpal in lion : nliieh is as niiicli as to say tliiil ilie 
diH'erent eleini ntb ol the iay have (he laees, ulni Ji 
wo have called poh s, situated in that |ilaiie. 'i'lie 
rxlruotdiriiin/ my i\ piiltul'fil jxipi min iilai'y to ttn 
pitiicipal iii'tion : its poles are situated pel pi lulieu* 
lar'j to that |>hini, since it becomes perfeetlj siuiil.ir 
lo the ordinurj raj, ulien it is made to deseiihe <1 
iouilh ol a levoliitioii round itsilf. 

Winn HI havearrneil thus lar, it becomes naluial 
to ask nliellni we aie to suppose that the sepaiaiioii 
of the h^ht nithin the lijst il has necii poh s to the 
nioieciiles, or that tin- poles, ,die idj pxt r/ilitp, have 
increlj been turned tovv.irds the same poiolsot space. 
Thi.s ipiistioii is a veij dillimlt oee: but we ‘hall 
find herealtir, il' imi a demonsiinlion of tliesieoi.d 
liypothesis, at hast some pl.iiisible n asoii lor adi pt- 
int; it. It will hole be sulfii lent lo leieaik, that the 
inodiliealion, uiiileiaoiu bt the rajs, is eniiri ly inde- 
pindint ol'llie imIui'c o!*tli(. crjsi.il, piovided that it 
only piodiice a double iiiia;;e; and that the piielio- 
iiiena |iieseiiled bj two ilioniboids of cale.irious spar, 
]>laced on each otiKr, would be leprodiiced, with their 
minutest details, it we eoiiibined, lor example, one of 
these ilioinboids with a erystal ol'c.iibonate ol lead : 
or if the lirnt trjstal were of sulphur and the second 
of ipiirl/., or of sulph.ite of b.rita. 

iiut It Is not only in the ]ilieiioincna of doulile re¬ 
fraction tii.it the particiil.ir (niiptrlies ol poi.iiised 
rays are exhibited: the nJItcliotnA tlitseravs, .it the 
suil.ici's ol//rrasyiiocat tioil(t\, all'otds also a method 
of (li'.liiii^iiidiiiio (hem Irom common Iil'IiI. 

NMiiii a peiuil of natural lialit l.il s on a trail pa- 
rint niiiror with any inelinalion whalevir, it is divid¬ 
ed into two pin t-, the oiii pisses tleoii^h the sub¬ 
stance ol' the niirroi the other is iilliiti.l. This 
hitter pin I ion Is alvi.i, s loiind in the plane, p issiufr 
throuiih till' piiinitive pencil, and the line pirpiiiili- 
eul.ii lo tile suil'.iee; which is called \\\c plain 0/ tt- 
//iiZ/o/t, and which must be curcfiillj' distin^^uislit d 
from the njltctiny, \n>f<tcc. 

If w e now pl.iee the prineip'il section ol a doubly 
icfiaeliii^ eijstal in .1 veitie.d position, and tliiow a 
|veneil ol eoinuion bj^bt perpeiulieuiarly on its sui- 
f.iee, reeeivMit; the two ciiierpnif; pencils on the 
lioii/.uni.ii siulaee of some w.itei : and let its sup¬ 
pose the ordinary pined to iii.ihe with the .siirl.ice 
of tile liquid .111 .eiele of ."7 l.'i'; [^llie erj'tal bi 1114 
held in a position itii lined to tlie liori/.un]]- 
pei.cil will undergo a jmrtinl nlliitioii like the di¬ 
rect liebt, while the i xtraordin irj j.intil, whin Us 
aiieli of incidence is aU 1 :{7 l.o, wnl mtir Ihr 11 - 
qual conipliicly, uitliaiil the iijhithn oj any of tti 
mohutln: a cli.iraeti r wliicii lonstitiites a imiiked 
ilistiiietion bclwcLii this pencil and the naturui li{>bt. 


All other eircumstant es of (lie cxpetimenl remain- I’olarnonan 
ing the same, lit us now cause the erysi.il lo make *-'sht. 
one foutili ol a levolution round the ineideiit pencil, 
sOUstobiinit (lie piincipal section into a position 
perjiendiculiir to I's first siluulioii: we siiall tin n find 
that the oidin.iry pencil alone will be iiiliixly traiis- 
initiid by the Injuid ; tlie oiIiit will uiniergo a |iar> 
ti.il rifUetion, exactly e()ual lo that whieli we bad 
(ii't ohserved in ilie iiidinart raj : the experiment 
•iffoidieg a new proof, lli.it tlie two rajs only diH'er in 
tile iliieetion, wliieli is assumed by tliLir cuirespond- 
iiig sides. 

We tiiid also that in all positions of (be priiieipa! 

.seelion, iiileimediate between lliise two, the two 
peii<-i] will tiiilh mideigo a paitiiil rillei lion so much 
the s|ri iieer, (or the intlimnj pined, .i' tlie piiiieipal 
sect ion IS I 111 ' iiiMi ( r to a eon.i ideiici' vv itli tlie plane of 
relh i tioii, and for the 1 xti.iinibiiaiv peinil, .is the.se 
pl.iiifs .ire more nearly peipei diiiilnr lo each other. 

We sli.iil linisli (bis .sei'tlon wilii an uei'Oiint of the 
inutheniatic.d law wnieli aopi-.iis to ilttirmine the 
I’omp.iiative intensities ol the oiiliiiaij ami exiiaor- 
diiijiy peiieds into whieli pol.iiisid light is -ipaialed, 
when It is anaij'sed w itli a iloiilllv reli.ullii'; ei\-I.ll. 

I..et be tile intinsiiy of the oidin.iry jieneil trans¬ 

mitted by aii\ eitst.il, ..nd /’ .mil /' the inteiisj- 

ties of th(‘ordinarj and i xlia'iidiiiary pencil iliiiv'- 
ed Irom it in p.is^ine ihriioeli tin seionil ervsi.il: let i 
be the angle lornied hj' lli,' (wo piiiieipal st-elions; 
then we shall li.ive f =/' eos*'i; /•' —7' 


In p iitieiilar ea-is we shall have ftom thisefor- 
innhis, i(/—0 , y —F , 0; if/—.!><) , /■’ -0, 

IH) I* tH IV) * 


1 ’ = 1 ' ; and if/rrj.'i 

uc o 


/' 

III) 


n 


F 

<'!• 


\F . 

o 


'I'liese three eons( quenees ot tlie lorninl.i, as we 
have seen, are coiifunntible to ohservatioe. It will 
not fiiiwevi r he proved lo be matheiiiatii .illy exact, 
until we have also veiilied it lor some values ol 1, m- 
teiimili.ile belwein tin'■e limils. 

The loniuilus helongiiig to the^xtraoidiiiaiy r.iy 
an 1 qii.illy simple: being the intensity ol thisr.ij, 

.Old F ami F those ol the two otdinarv and extra- 

(irdiiiarj ptiieils into wliieh it is divided hj the erja- 
tal, t (ireseiviiig Ms lormer sigiiiKeation, we shall 
have F =F sin-/, and /•' =cos'’/. lf/=:(), 7'" =0, 

io I I • ro 


and F^^ — *'* *‘‘*-'*' ordinary ray in 


this case, the whole light following the extraoiilinary 
p.ilh: if I <)() , F =.F , and F —0: which is 

again eoniirined hy ohservation, since tlic extraordi- 
I .iry ray, toinmg from a ceitain crystal, follows only 
tile onlmai'v course in passing through another, of 
w liieli the prim ipal section is perpendicular to that 
ot the first. The same agreement between the eul- 
eul.itiun and the experiment will be found when 
1=13 ; wliieli, howi ver, does not supersede llie nc- 
cissity of veiiljiiig these formulas, as well us the for¬ 
int r, iiy dirict experiments at intermediate angles. 


Sicr. II.—fy Ili'Ci.tcTioN, considered as a viade 0/ 
Pulnriiing Light. 

Reflection, at the surface of a transparent body, 
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loUrutuon alfoi(]!i, Os wo hi^e Men, a irilpnan lor the lll^tllK. 
aflagt* yP polniicl hoii) oriliiuiy rays, we must iIm> 

adil, that such i riliection h also tipi'ili o* polar- 
ising oidinary light. 

1 hi owing, lortxtinpic, a pencil of natural ri>s on 
a mirror ot c<«inni>n glass in a lioii/unlul positi ii, 
in such a inaniiti that the inclination nt the i ly to 
the surface miy be about wi shill hiid tint a 
part of the pcneil will piss thioiigli llu gliss, the 
other pirt will be refheted, and ibe icilcitcd poi 
tioii will be polaiistd in llic sime in.iniici as the oi- 
dinaiy pined tnnsiniiud bv a cr>slal, ol wliiih the 
prineipal seetion coineidea with the plane ot rillie- 
tion, 

in lilt, if we iniilyse the light, thus piitiilly ri> 
ilcctid, by the issmukc oI iiiystil, ot nhiih the 
principil SIitioii < inniidcs uiih the |ilinc ol iiflii- 
tion. It IS not subdiiidcil iiid iiHoids only i single 
ordniiry iniigi Nor is it again subdiviiUil in piss¬ 
ing tin ough the eiystal, nlnn the piliiiipiJ sution 
IS peq iiiduiilai to ilii pi me ol iiflietion, but in 
this I isi It oiilv ifi nils an ixti luriluiary iin igi 
IniMiy othir [losnnni ui hue hotli an istinrdi- 
niiy iiul an oidiiinv nnigi tin intuisityut tin lit- 
tei hung ispitssid b> tin loiinuli, J cosy ni 
wlinh J is tin told iiitiiisir> ol tin pcneil subjietid 
to tin 1 spill ml, iiid i the ingli Inrmid b\ the 
pill iipil sietioii ot iliL iiystd uitli tin pi ini it rt- 
dii ti >11. 1 Ins iniiniil i ohm nsl\ conn nils with th it 

wiiiih ni have giviii I n tiie oidiniry ptiiiil in tin 
cast ot two iri Sills I itihinid Ihe pi me ol ri- 
fitilion hill piiliiiiiis tin olini ot tin piiiuq il sic- 
tion ol the hist iiystil it is ilnuloii in this p].iin 
thilihi I ly 11 IS hi (II in p liiiidhyiln iifhiiion 

IhliK iM a-si It, lioni VII tint ilnii is inidiii- 
tlty III llie spi eiis ot pol nisilnni diutid hy p irti d 
illli ilioii » nil ^ivi n incllii itioiis, it tin surian ol i 
tiaii p unit h >d\, iinl th it wliiiii su''s iioiii douole 
III! iitioii vve must siiliiiiu tin i ly polaiiseil by a 
f rst III! itioii to till list ol mu iilhtinius 

Inisi sieoiid I(litilions uill obvnni'iy tliiovv the 
light d IVV 1 IVVaids tl the niirroi ibovt tin ray, oi 
upw.iidh if biluu , *10111 light III lilt, il the imii i 
iieeivis the riycin its [_lilt liiinlj soil let, md the 
icvirsi if on till [^1 gilt]] suil in 

Noiv, li the sLiond iiiiiioi is ilnivi in bihm llie 
ray, so tint tin niu pi iin il ulkitniii loiniides 
with till ohl, ihiiLis ipiilnl riflntiuii it dl ii ri- 
dineis Hut when, on the ioutiary, tins iiiiiror is 
picMiitidto 1*11 riyoi the lift or the light snie, 
and in such a ininnir tint the ni vv (line ol rtflee- 
tioii in ly be pi ipendieular to the old oni, all n ilei- 
tion eeiscs at the iin liii ilion of about 'i > , ulriady 
mintiiined In the iiiternudnte piisitioiis of the 
inn rot, imi vvith the eoiiscant inilination of {'> , the 
intensity of tin it diction variis in )>iopoitinn to the 
gquaie of the c(>.>me ol tin ..ngle toiiiiid by the two 
planes of ridiction with ladi ollni 

The least attention wil* show bow mueh analogy 
this e\|i(iiinent has with those vvlneh have biiii 
made with a ihomboidal irystil In those ivjnii- 
raents, in orlir to ^le it (he oidiimy ray had the 
same piopertiis with respect to rath point ot its cii* 
cumferiuee, we caused the ciystal to revolve round 
the ray as an axis, so is to bring in su cession its 
principal section, and coiisequetitly the poles con¬ 


tained in It, into a vertical diriction, from right 
to left, md soloitli, in tlnse diflirint positions wc 
threw till lay on a tiansparini sulistiiici lltie, 
wc Idl the hrst pi me id reflection iinniovi ihle anil 
till siiond tumid louiid the ray, wl iih was thrown 
on Its dilKiiiit suits lliis tiiil is evidently similar 
to tin lunini and tin nsult is idintiial. 

e may thinloii now ifhrin, that tin lay which 
is iidtilid It the uppi r siiihui ot the glass, with an 
iinimation d .ilioiit > posstssis m ,ili risputs the 
sum piupcrtiis IS a i i\ liansiniitiil hy a crystal, 
ot which the pninip.il siclioii coincides with the 
plain ol rcflidion 

We have sii|iposid tin substance cniployid in this 
isptiiiinnl to bt limspiunt, but wc niiist add, 
that soini iipiquc boilii s, sutb as black luii'ilc, 
tbimy, mil somi vaiiiisliis pu-siss m an iqual cle- 
gicc llu pioptily d poliiisiig rays wbnii iic ii- 
dcclcd It tinii silt,Id lbisi hubstiiiKis, wInn 
iiiudi to riviilvi iiiiiiiil ijioliiiscd ray, c \iiibit the 
sum died, vviili iig ltd to lilt idlecti d light as the 
tiaiisp unit subsl lilies wbnii li ivi been c iiiisidciid 

Stc 1 111 —Oy /toy? I viniAi I i Polantid. 

Kays pirtiilly poiatised aic tliosi wlinli possess 
priipc itns that in i\ be called iiiteimidi ilc bduetn 
tin piopertiis ol oulimiiy light .ind ol li,,hl com- 
piddy puliii id. llicyaic clistmguisliid fioni po¬ 
ll! ised li,,lit bv illoidiig ilw lys two pi mils ui tlicir 
pissiji thioiifII a tiystal po'sis-id ol tin pripirty 
ol double rdiaitioii, ihiydillii f om iintm.il light 
111 not illoiilmg always two piniils ot tin sum ii- 
Unsiii, 111 all )iosilums of tin |itiinipil idiuii of 
t’li s mil 1 lyst il 

It lull bt iiskicl, if I ' ly piitially pciliiisid may 
lot III imisicli lid IS (oisistiug of i poiti II, f, 11 
]ioluisid md 1 poilKu />, ot iialunl lir,bt. lies 
littii pi I lion would (i/iutyi In ((|ually diudiil into 
III oidiiiiiy and iii c\li lordiiiiry pc mil, iii its pass- 
,I..L llllUll,,ll It'yslll posstsMli,, till picipcitiis ot 
dimbii iiliidiou tin oihir would pass sonulimrt 
Ltiliiily .Is an oidmiry oi an exti lordinary )iemil 
111 a cut III! position ot the.prmcipil Mitioii, theic- 
toii, tin compII itive iiitiiisiins ol the two pcinilK 
would 111 ^ <■"*) •!'‘‘fl*-' '*"1 huirtii ol a 

iivoliitinii liny would Ikicuiic and ' H+ In 
speetively In ill ollnr positions / would bi divid 
cd between tin two iimiges tiu jioitinn belonging 
to tin .oidmniy iniigi being txpiissid by lens/, 
t being tilt nigh lontained by tin plain ot pol irisa- 
Iion III / md till pinnipd sutiuii ol tin crystal 
and wbiii /=:! > , tin two im.igts would bi of lepial 
intensity 

Ml tliesi eon e(|ueiieis ol tin liypotlii'is, lint we 
have assLinn d, tie loi loim. ble to experm int and 
we nuiy till idi 11 suppisi that i rty paitiailv pol i 
rised is eompiis(d ol two sip,iiate portions, ilit om 
li III Its ni III d still, tin iitlii' i totally polaiis 
id [_l)i Ihiwsti I s ixpi riimnts on paitial pulaii- 
satioii will bi imntioind bin iltii | 

In every pencil leflitted ptiptndieiiliily by a 
trjnsp III nt siibsiaiii t tin poitnm /vinislis it at 
quires giiatcr and „ii iici vilms in piopoition ,as 
tin inglt ot intidinee intii ises, hut at the angular 
situation ol i omp’tli poliiisiliii / vanishes anil 
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Pol.wi»tii>n /I rotnpuhcnds thi »hnl( ixiuil Still laitlur fiom 
iiilv** ihc |ilrpciullLuliU hl linil i^iiii in tin ptuLiInttu- 
ral light, Ji, aiul [ Ini'-nl iit;ht. /I Lasth, whin 
tlic iiu lilt nt dml nil (till lie'll! swi i IP'', ds It wire, 
tliu sitrfdLL <ii till null >r, / is di, un \li^ incoiisi* 
dcruhlu with iispict to H 
Ml Idllu Illinois ilo lilt 
ra>s lint tlii} iilKit at any 

III till l so Ot tl llls|l II lilt 
Lilitloi pi r|i( iiilu III II ii\s, hut It III (III 1 K s si II ihli 
111 I VI ry olhii i ist, ami tin li^hl Inc onus |iiiiiiil\ 
polliisid I III aii,^h ut pi III Is till n ol i iiiital is 

tint whiili nnkis thi i|iiotiint a iinMniuin 


roniplitiiy polaiiso till' 
rli ol iniiili lilt \s 


siihstaiii I' 


/ Is I V till - 


rill ri ( xist all) soiiii tiinspiiint lioil i s ui h 
as till ilnmoiid 11 I sij (ill, whiili iivii pio'uu 
LOniphu pol III'itiiiii ol till li.,ht th it is ii tin till it 

ihtii suit Ills, hut llu. ipioiiiit uipiiii jiiih isi, 

ninth ,.iiii(i idliits foi thill ulisiiiuis til III iiii 
till nil i.iis 

llu III itliiiii llu il 11» wliiili ((Mini its till i iliii 
ol 1 with til It ol llu ili^li (t nil lilt nil, .iiul ol llu 
liliiiliM ioiiii ol till iiiiiioi Ins not yil him 

(lisioMiiil It IS only knowi (hit itii,,iilir ii^ii- 
I It (list mils ihovi mil h( low I'li iii^li >1 ioiii)liti 
poldrisdtion, llu piopoitiiii ot / to I |is m iily 
till Slim, ,111110(1^11 llu (hsiiliiti \ iliii ol 1 aid />’ 

niiyhivt ( h iii^i il 111 y i iisiili i ihly 

I Inis in llu i I't ol till ^1 1 's ol M (k Inn, foi i \- 
iiiiipli III whuh till lonipitp pi I til ation I iliispi III 
whin llu mihintl ii oi llu i ly to tin suilui is 

ahoiit I wi Iniil lint llu iitl it d pi nils ion- 

1,iin till, wwi pioptiliju ol polni'id lipi'it at tin lol- 
lowiii^r jn,^'ll>fc 


(t'i IJ 6. .1 

and 7 7 > 


till IS' 
Jl 1 ) 


nil dll ih i7 5'» 


1 » (I 


1 n witi‘ 1 , till* rildli m ol ft) is ni ily 

till, s uni at till m„li' > and > is thi 

midii ol tliisi, ,S I), u>\( ii (Is h| Ij only till tiiii 
iimliniiliun ol iiiinpliti pol iiis ition, tliou^ii it is lU. 
dtiiid lioin an,,,lLs whiih dilln Itoin it inou thin 
to 

In llu sanu inani ir, thnifori, d asliiiiioiiiiis lU 
tLiiiiini till nistniit ol tin pissi^i ot iluiiiiiniy uni 
till nil ridi in, hy coiiispondin iltiiudis, ihsuiid 
l)(.loii and I'tii that pissagi.wi may ohi ini, w>th 
toKribh piicisioii till diigli ol toinpliti poliiisa- 
tioii, h} t iking till lull sum ot tin ini lindliiins loi- 
ii'pondiiig to iipjii dint pittnl p >1 n satioiis ( spe- 
iially it wi tiki (dll not to ilivi.iti, too In tloni the 
,1'gl< iKpiiiid. and tins nil tliod h,is its ddvmtigis, 
whin wi iinki till i\|(iiminl on hndiis whiili do 
not poniisi tin i.iys ui light mniplitily at a*} in- 
cidinci 


Stc 1. I\ — (f/ tfii I 'tlufi loiiifil tht II 
I iiAc 11 \ 1 111- \si 111 s (/ Lui/ii 1 xnl/i lilt Aiigli ) o/ 
Piinti'iation. 

It IS siifiiiiint to look out tin tal lis winch have 
been pt hlishid, ot the angles of loiiiplitc pularisa- 
tiun tor r.i}b rctkctid by subbtaiitcip of vaiioui, kindk, 


III order to observe that these angles, rickoned from 
the perpi ndiiiil ir, appro.ich so niuih the more to . 
iiglit angli s ,is till iifractive dinsitiis of the sub- ' 

s'mcis art giiatd , hut it was notsoeisy to detect 
till reiinikahli lonnixion ivhiih ixi-ts bitweiu 
Ihisi two (linunts, and which we shall now piocccd 
to l \ 11111 ( 11 . 

Whin a 11} of 
light, I(J,p issi sliom 
a vai mm into it c ( r- 
taiii IIU (iium SS , It 
is nil lend at tin 
point of nil nil nee 
i) ippi 1 u In s to ilii 
pi ipi ndu III (I !’(}, 
md lollows, toi ix- 

I 01 II tl e dill I tion 
Oil llu m.;lis I’OI 
Hill (^Olt I I mu lot 

i nil midiuin i nmiitid by the pioporlion sin I’OI 
si i{i()l{=:»/ 1 III wliith tin ipi niit} 711 isioiistiiiL 

I n ill \ilius of till m,,l( 1 his (jumlity wliiih h 

alw lys ^n. (I thin iiiity, his lum iillidtiu in- 
i/i I nf 71 l/(iit/oQ, ipjiiopiiitL to ihi nil iliiiin It I* 
luiissiiy to distn giiish It i in liilly trom tin nlile- 
lui / i (( 1 , a luinii I u d (\pi( on d |iidiiu;onm 
nd on tin ditsil}, ,in(l (Inilly n 1 itm„ to lIlL 
pntiiuln pioputus tiiihntid to rifiutiii sub- 
stmiis 111 tin thiiiiy ol imissi 

fills lx in; 111 (Il I stood, it tin ,mel( "I mii'hiiii 
In siipp (I si,( 1 ,^ ll, ,( ( 1 ,,^ (I, ,1 , Ol 111 1 ^ he 

< iinpli ii ly I id (I |s( d. It Is I Mind th it ihr 11 ' tt (f 

Ihi unj I / / Il I il lut mil ! iij/ittl to ill i/I li i j 
ri 11 III'I II 

In llu lollowin,, t dill, llu n Its ol polnisiiion 
diliinnuithy i\|iiiniint im (iiiipin I witlitliiise 
wliiili iisult Itoni llu iiiKi I I iw ml lli iii i 
an not gii III I ti in in ly lx itliihudd to I'u tin 
\()id ihli einn ol i ism iln n 
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'tins l,iw Is Lipihle ot bung exp'issdl in two 
utliLi nnnrkabli lot ins 

Since* III all cases sm 1*01 . sin QOHmn 1 , we 
hast univdsally sm l*()l=:w sm (lOll Iiul lot the 
angle ot eonipiete pidarih.ilion tang POIzijm, and 
sm, sin 1*01 , 

bintc tang=— and sin I’ 01 =?rt cos 

° eob tob rOI 
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rolttuation POI=m sin QOR, and hin QOR=cos POI, consc> 
of Li ^. ^ qucntly, QOR-j-POl—.QO°; h»*nco, the polari- 

sat ion tn complete, the inclination of the incnJcnt iiij/ 
to the sutface is ei/ual to the anf>le of telrtirlmn ; 
and the rejkcted and rejiacled ia^\ aie pcrpiudii nlnr 
to each other. 

It lb ol cAiisefjUcncc to examine some objections 
wliich lia¥e been niudu to the accuracy of the law in 
question. If it were iii.itlieinaiicully accurate, llic 
rays of dilferent colours, it Jus been observed, would 
not be polaiibcd exactly at the baine time; since 
they enter the relractive iiicdiuiii in dilferent direc¬ 
tions. Hence it would follow, that in the usual 
mode of invcbti^aiin^ this angle of eoin|ilete polari¬ 
sation by analy-ing the rellected light wiih the as¬ 
sistance of a doubly retractive ci^'stal, we ought not, 
in any case, to lose sight of one of the images: that 
when we arrived, lor instance, at the angle which 
causes all the red light of the mixed pencil to be po¬ 
larised, and to pass into the ordinary pencil, the ob- 
serter ought to see an extraordinary image formed 
of the rvhitc icant/ng the ted, that is, green ; and the 
same lor the oilier colours. Notwithstanding this, 
it has been added, in the greater number of cases, 
the crystal being piopcriy arr.mged, one of the iiii.iges 
is weakeiieil by lilllc and little, .is we approach to 
the appropriate inclination, and at last disappears 
entirely without presenting any vistblc traces ol co¬ 
lour. 

It may he answered, in the first place, that tliere 
actually arc suhstanccs .n which this u|>pcaian(c of 
colour M manliest: aoil which, then fore, do not i>o- 
larise the riys of diilerenl kinds at the same angle, 
but accord with the law of the tangent. .\.iiiong 
others may be adduced the instance of s[)ecular iron 
ore, in which Ihe phenomenon is vciy striking; and 
the oil ol c.i'sia, ol which the great dispeisive power 
renders it also perfectly distinct. It may be added, 
too, that iliere is every reason to hojie, that more 
accurate observations made with homogeneous light 
from dilferent parts of Ihespectrum, and more precise 
mi'asiirementsof the'pia'ititii's of light that escape po¬ 
larisation, at inclinations approaching to that ol com¬ 
plete polarisation, will hereafter lemove the slight up* 
pearance of disagreement betwet-ii experiments and 
a law too nearly a|>proaching to the whole mass of 
the phenomena, to bfi considered as otherwise than 
rigorrtusly accurate. 

'I'he i<iblc already inserted contains the names of 
several mediums, such us the diamond, and sulfur, 
wliich do not completely polarise light: the law of 
the tangent seems therefore applicable to sucli me¬ 
diums as tliese, provided that we understand, by the 
angle of polarisation, tliat in which the rellected |)cn- 
cil contains the greatest proportion of polarised light. 
In this case, the observation of this angle for metals 
would be the more important, as tlicir refractive 
density has not been hitherto dcteriiiined. 

The angles of greatest p.ilarisjtion, measured from 
the perpendicular, appear to be, for mercury 71>i ; 
for Steel, above 71 : hence the index of refraction for 
mercury and for steel ought to bo 4.1 C and 2.85. ([Tbc 
oxid colouring the surfitce of heated steel has been 
found to give about 2.1 for its index, which agrees 
sufficiently well with this experiment.^ 


We have hitherto only spoken of the polarisation PoiuiMtion 
which takes place at the first surface of transparent light, 
surfaces, entered by the light; the second surfaces 
possess analogous projicrties with respect to light 
passing out of them. 

Tile angle, measured from the perpendicular, at 
which light is polarised when it is on its passage 
from a vaeuiiin into a reliuctive mediuiii, is greater 
than that in which the same plienomenon is observ¬ 
ed when ihe light ooiuiiig Irom the niediiiiii lends to * 
p i-s into the vacuum ; it is ,il.xo shown hy experi¬ 
ment that Ihe sine of the forme t angle is to ihe sine 
of ihe hitter an the index of relraeliiui is to unity. 

We might express the s.mie fact hy saying that at 
llie sicnnd -urtaee, as well as at tlie first, the ray 
(omplete/i/ pohnised by lellection is perpendicular 
to the reliaeted ray. It follows, aNo, that if a me¬ 
diuiii Is eontuined between two parallel surfaces, and 
if we throw a pencil of rays on tiu- first surface, in 
tile angle which nifords complete pulurisatinn, the 
transmuted portion of the pencil will also fall on the 
second surlace in the angle wliich again produces 
complete pnlaiisalion. 

Thus, if MN, 

RS, be the pa¬ 
rallel sui faces, 

OR the inci¬ 
dent ray ; »i 
the index of 
rei'r.'ictioii; and 
0\' rlierel I act¬ 
ed ray; the an¬ 
gle of refrac¬ 
tion V'OI*' will 
always be equal 
to tile angle 
OVZ, formed 

by Ihe refracted lay’ witli VZ flic perpendicular 
to the second surface. Now, according to the as¬ 
signed law, when I’OR i.s the angle of complete 
polarisation for the first surface, sin POR : sin 
angle of ]iolariMition at 'he ...cond surface =h : 1, 
whence sin I’()R=j/ sin angle of polarisation at the 
six'ond surlace. But from the law of the sines, as in 
tlic other case-, we have sin POR : sin V01”-=/t: 1, 
therefore .sin POR =« sin ^ OP' —n sin ZVO; an 
equation whicli, enmbiiied witli Ihe former, gives 
the angle of complete polarisation at the second sur- 
facc=ZVO. 

Hence it follows that if the incident ray, being 
previously polarised, is such as to escape all partial 
reflection at its entrance into a substance terininakcd 
by parallel surfaces, it will also escajiu reflection 
upon its passage out of tlic subslancr. 

If HOP lias the appropriate value, OF becomes 
completely polarised, and VK likewise; the subse¬ 
quent refraction in K makes no alteration in this 
ray : so that whim we w'isli to procure polarised light 
by reflection from a transparent plate, there is no 
occasion to blacken the second -uriace of the plate, 
supposing it parallel to the first, the polarisation will 
be equally complete, and the rellected pencil will be 
brighter. It will only be proper to t.ike care, by plac¬ 
ing at a distance from the plate a black substance, as a 
piece of velvet, for example, to intercept the rays 
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iNiliiruation winch might bo transmitted by the plate from other 
^ ***** objtcta bojond it 

ihe iawiioiTi whicli consttjutncti> Invc betn 
deduced ib oiil) i piititiilii ease oi a more general 
law, whiti) ma} be (hu- eiiuiuitttd 

Ihe sim oj ifii ntt I a! \Uii(h n pm d »n«it In re- 
fltcfid al tkt /int stnf Hc oj a ufrutn medium, m 
ordet thill it mu/i mtiiiii n i iliiu i iioi oi< i ion of 
jHilaituil h^ht n to till \iiu of Iht ni^l ulnhuhaie- 
Jiiclt III at Iht sniiiid tui iiili/ii iildtait i« lyi i\ \- 
liNi I i)L Mils \ I ION m </ii Ml III ptinil ns th i ii ij 
wcidtiu ti Ihi sun ot ii/itHli III 

It li H been Inijntl bi t xpi inniiit, tli it tin sim of 
the ttngU, at wliuli a tii am proportion of i iiiliii il 
pencil IS It 111 lied al tiu fust suifiee ot i triis| i< 
rent biibstanti islotlii smeoltlii nil'll itishitb in 
equil propoition of tin s mie pt ni il vi mid be i lltet 
et* it tbi St e ind sill I It ( if it iliivtiltliii iiniiiedi 
attly,astlu smi of intidtnit in ibt sn t ot iifiae 
tiun I Ills law ot pilot) III trt, lonibii ed iiitli tlie 
loriiiii, leads to i \<i\ snnpU in iiiiiiitioii 

J hr/list nil J snoiid ti ju i f it liaii ] in iil suli- 
itttii I p fiiiiAi li^tI III till ii/itif /t^iei, III th s niii 
audits tvhiih iiialili, ihi n to njlut h lit in iin iijual 
di^in 

\\e bivi now sein in vibit minner liglit is po 
liiisid eitliei III pissing lioiii i i le inn iiUu i ^imii 
bulistanee, or fn leturnin,^ out of the siibsim i into 
the vaeiliini \V e in list next in inline the I in u 
I Itiiig t 1 the p >1 ins iiion uhii h i ei urs il tin s ii' ite 
kipillting liio inediiliiit pushes ed of lint qu il it- 
fraitive ]i(iwtis 

I 1 1 ni iiiid m b( till indue ul iifiietnii lii the 
ino niediuins suppo i m ti be ^le tiei thin iii it 
is piuved I)} es) 11 III! Ill ill It the to, nt of ih in^le 
of luriiplete piliiisilitn it the e iniin in s ifaie la 

equil to —, |[iiliieli iii I let ib the i ide\ of leli letion 

for lliat sui I lei 3 

III 11 e It tullous that th n flitted and i Iriicteil 
rass ire peipeiulieulir to e leli otliei is in other 
e tbes of eunipleli puliii itiuii 

bii I. V.—-0/ Ml I iiM iioN < III iiliH I ns I Mull Ilf 
Pulitnstii^ I i^lil 

It was beliesed lui some time, tint tin ri^s of 
li^ht weie onlv piliiist I by ti i punt uli t inees 
III the letof lefi ilim and that the leli utidpintil 
alwa}s II timed till p Of kiisuI on man I glif Hut 
this opmi Ml was iiioiiti u It is tiue tint the sim¬ 
ple ti iiisiiiission III lii,lil thioii^ii one oi even two 
builaeea of any known sub tmee s not sufhneiit foi 
eoiiplitelv poliii'in^ ip lied ot liv,ht , but et eii- 
taiii obliquiiieb It oce i I ins it lea t ti p iiti il pul iri- 
katiun, fill III ex iniiiim,, the i iss Iran niitled oblique 
ly b> i pi Ite ul glass uilh pai diel suilatts by iiitanb 
ot a eiistal posse si d of tin piopeity ot double it 
tiaiti n, It lb found lint the two inia^’eb differ bciibi- 
bly in iiitensity. 

Lit A' be the pait of the ti msinitti tl peiiril which 
lb polarised, Ji' tlji l oition 1 1 the s nne pencil not so 
iiiodihcd and A and /I the malo. ub portiuiib of 
the pencil lefleeted at tlie bame ineuleiiee 


We have already said tliat A is polarised as an or- FoIwim* 
dinary ray would be, irinsmilted by a crystal having a^k ight 
Its principal settion eomeiding with the plane of re- 
tlfction , the poles ot A',oi\ tlie> contrtry, are placed 
like those of the extraordinary ray ot the bume crys¬ 
tal II we inalyse with a rhomb ndtlie light reflect¬ 
ed by i pi Ite of glass, we fiiiil f n exaiiipit, when 
111 a eertim piisilnn of the priueipti scetioii, the 
im i^e on the light hand is llit more biillnnt and 
the III Hive po-ilioii of the pi ite tin crystal, ind tin 
tyt, iini lining unaltired, it will bi the opposite 
mnge, nil the li It h md, tint will bteonie the most 
toi spii nous wlun we cximine tlie transn itted light. 

All these risuits iniiy be thus enumerated 

/Il j! nil III I h I oiilniiis tht poll s 1 1 thr tiansmit- 
tl i ! At IS jiijiiiln dm to tint iihnh lontanis the 
J I if til IIfit hd li^ht 

Ih I tifhie tpneilsan iheielori puhiistd iii 
dll III ins at ii,^ht mails | i i ich otiui 

Il we s ibm i the rilhetnl light to the ac- 

tin o* I eiystal ul eaihointe ot lime of which the 
|in,.ipil sit lion cmneidis with the pi me ot leflie- 
II m the III er sill s oi tin oidmary and iMiaoidi- 
iniy pined will become l-f'fl md J/I 

In the bime pusitum oi the pi ite and ol the crys 
tal the miinsities oi the s (ini tnn„es, luinishtd by 
the tl msniitted pel cil, will be ^ li md // 

I will thneline he the qumlily oy whiih the or- 
diiiiii / mn e fiiim iud oy ihe ulhitid pined lur- 
pu m the i Nti midiini V nil igt uIiiIl .<1 willexpiiss, 
fi r th tl II sinittid piniii tin qu intity by whiili the 
lit! i uh i / I n i,,e w ill snip I s tin oidmiiy \V iib 
lepiittjili phinunuiim i rein ii x ihk ii suit nt i x- 
peiiinenl nny hiii he notieid tint is tint mevtry 
possible iiuhiiifinii A— f , or in otliei tei is tint 
tile mten illes of the tw > mn,^es diiidid by the 
iiystil difb r m the snni ilegin whithir we eon- 
sidirtlu lelleeted 11 tl i tiuismictid pined 
let Us sup¬ 
pose tint a pi Ite 

ol gl Iss II) IS 

pi let dm the po- 

Sltl 111 ill it till 
ii.^iiie Kill 
suits bel re i 
medium of 
i Ul it Mill tint, 

toi mstmet i shut of fmi wlnti pipir Flu eye 
placed at () will ii leive snnuir mtously the riy lO, 
lefleeted U 1, md the riy HIO ti iiismitted at the 
siine point I'liee at mu an c)| ique dnpliiigm, 
blaekeiiid, and piiforuUd by a siiiali liole at S 
lastly let the eye be turiiis'ud with a doubly 
leli letingcrystal, C, wbicli afloids two images of the 
aperturi 

Il now, by means of a little bl ick screen, pi iced be¬ 
tween U and I, wi stop the ray BI, which would have 
been ti msmitted, the eiysti! properly pi iced, will 
give an ordinary image =r/f-f>Zf, and an extraordi 
n iry image ~\li But it the screen win pinetd be- 
twein A and 1, and tlie riy Al wen mtiicepted, we 
should still have two images ol the In le, and their in¬ 
tensities would be \B' and nspectively 

rnnscqueiitly, without any screen, if the whole of the 
lefleeted light AIO and the transmitted BIO aie al¬ 
ii 
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IVint tioD lowed to arrive n* tlie cyo, wc ihall hive fm the oi- 
oi / iglit. Jinary iiin^f, , and loi tlie t\traoi h- 

nary, ][«+ I+i/> 

Now It ii|)Lii>-, fi )in attudiv mikiii,; tlie LvpLri- 
iHLiit, tliii till tvko mii,>i.s ait pirlti l> njiuil, wliat- 
tvii nit> be lilt 111 ,; < (uinitd the lav Vf wiili 
tilt pi iti ol ijl i » M li (li (an oiWv I)t bte u st V is il- 

W Ms ((J 111 t ) / t 111 I jllLI tl\, 

/ t y aiitili/ <! p 'ill I I h h! caul mu I lit Ih 
fiiiiil Inim ni/ltil /ii/ a liiiinpa till plat , n i i ii I / 

Hilt I) t!i <11111 it tIf / h^'U piliiiiHl i' II /it IIII- 

1 ii/iic/i I’t /1IIltd III l/ii jiiitil itj/i lid hI III \iiiiu 
pill It. 

lltint It f illous, tint at tin aii,^lt of tniiipliti po- 
I-insitioi) b> idlittiDii, tilt two linn >ls of tlie ti ins* 
iiiilK i ptiiLil pvtn b> titles il pioinrlj piutd dil 
til III intinsii\ b\ i qii ml ty t(| I il to tin wliolt ti 
lilt 111! ttidpintii Nitliit.it ivii i bod\ liould 
be distovi II (I, III It t nild u HttC II ill ol till li lu in- 
cidtnt it tins m^.lt, tlit pi i til liinsnitttd it tin. 
miiciikIii It o i w mill ilso In i oiiipl li l\ p il ii istd 

III Ol I 1 t >'■iiii[)lif^ tins I Is iniii,., wi Ills sup¬ 
posed tin oii.,Ii 1 It lliit tlitit wi mill oil I lliti lit 
bill fate III tilt [Il I I I), It w iilil b ciiti nil,; lilt I 
too inutli fltliil it nt [11 xtidtd 1 1 dtiii in li itt in 
wliit iiiuinti tins siippo itiin iin^lit be jiistiiiii' 
and It will bt sulh lent (u rcinail, tint tin (\ptii 
lutnt in q i sti in sutiitdb iipnlly well wbiii 1 I) is 
a snnpit [ilitt ol „liss with mrillil smiiLis, winch 
inqiliis til It tin sicoiid snititi poltiists ilso (qiiil 
qiniititits ot ii,^iii by i''lltttioii and bi iili clion 
Hut, listl M Older III luiiovc tvit^ doubt its, il- 
iiig the accni it) oi tiitst lesuits, it nit) bt uUI il 
that wIiLii soiiiL 11 itiii il light and soiiu light th it li id 
jnsstd lliroii^li a ihomboi I oi cirhoniti ol litiii w is 
thrown ini i pi itt ot ,,1 iss itHeitin., it one if its 
aurl ILLS, or at both, it w is lound th it ih rdlictnl 
light C( lit lined the smie quintlt) ot pollii ti' * 1 )* nl 
both ( isLs Now the lelKtiiiig jil iti extiiises no 
[iiiiticuiii aition on the two eqinl [itniil ol light 
trinsnnltiil by the ilioiiihoid, and [uliiist 1 in dnee 
tuns pLipen(li..nl II toeuli < tliti ; it only diiults 
llitni iineqiially ind it the letl (lid [iiieil tout no 
an excess ot I i)s [tolinsid iii one dneition, tliiit 
will be lound in the ti nisnntled ptinil nil exces 
liietisely i qu il ot i i>s po| iiisi d in tin diK (In n [lei- 
pendiiuiir to it. In tins e isi, tiu liw hut Ind 
down iniist nietssiiil) bt tiui and in i uler to ex¬ 
tend It to naturil light, it is siillieunt to h ivt assnr- 
< el 0111 <;iIves, is we have done, that it is lilti ted m 
the .ict oi lelleetiuii ind in that oi relraetuin [ireiise- 
ly in the bunie minner us the eoiiibiiiation ol two 
cqiiil pencils, polai 1 st d at light angltb to cieli othei. 

Oie of the best modes oi verifying the accni uy 
of ph)si,. d laws IS, to inqiiiie whit then lemdts ire 
in extreme eises ilie law now in question, sup¬ 
posing It univeisilly true, leadb us, tor exiiinple, to 
this conclusion, tint wheic theic is no tr'iiisniisann 
oi light, there can be no pulaiisitioii aid in lict, if 
we cause a pencil of light to fall on tlie inteiior sur¬ 
face of a pi ism, at an irchiiation which products 
complete rtflctlion, we shall find no trace of polar¬ 
isation III the rtflcc'ed pencil, alth lugh it incidtiiecs 
but little dilieient, a coiisideiablo put of the light, 
and even the whole may haic been polarised. 

\0L VI I'AIU II. 


Let us ri prese'nt b> .1 tli<» part of the pencil I PolarniuM» 
which is polunsid by refiettion, at tlie iingl ol 55“ **f k.i(;lii 
from the tw > suil ites ol a piile of glass, tin pi util 
tiinsuiiitid will b I-— 1, III w III tills qiiniliti of 
light there will be iteoidiiig to tlie I iw liulilowii, 

/ I i)s of wliieh the jdane ol p >1 iiis Uioii is perpiii- 
dieul ir to th u of the lefl tied i iis, so th u tl e ijii m- 
t ly ol II itiii d li-,lil r ni uiiii g w i 1 he /-—> I whie'i 
we ill i> t ill = / I hi n the I i ne 1 f .{- //1 lilmg on 
i seeoiid p ill pirilM to tin hi t md e msnpunt. 

1) It the sun nii.,le is heloii, I will iiitiiely I s. 
f qie the p ii ti il lefh i lion ii d i i iliiig wli it in i) he 
lot by iboi|tji)ii will hi lom d t due in tin |iinil 
Iiansinitted by Ihi sieonl 1 1 ite , / will bt diwdiil 
III the sunt inn nei / w i it in t, a poitioii A' 
id / Is j) iiii-eiiby II 111 ell > 11 , tin rtiiuining poitioii 
l~t Is tl iiisinilli (I iiid wdl tnntiiii 1 ol pnlii- 
istd 1 )s, s) tint tin nitiiiil h.,ht, illcr pissng 
throu_,li the si i on 1 1 1 lit, w ill In 1 1 ilui i d lo 7 — i , 
mill lilt (juiiiitv I dull I by uli ition will In 
l-{ I ■'f il 111 > / —J I —/ , liii I 11 J -f- / I- i" 

will f iiiii h in Its I isM„ (III II I t 111 1 1 ill j 1 . 

I will I) tin two f nil LI, iiiw qiiii t ) / lit 1 ht 

[lijliiisttl h) liliutnii, wliit'i will bt .('(ltd to 
/-f- 1 , nd s ) foith 

1 hi [)(iitils I, I , I , III I so li rth, eoiisistiiig of 
nitui 1 litiii, .lit poluistd in equil // p ilnts, hv 

the rcspectiiL pi lies the quotituls j, j ,will 

eonstmily have llit sunt v dut II In insfjnte, 
one Sixth put of the [niieil / is |i il iiisid by iilhc 
tiori d I'lt surfutsof the lust j I lU ' d / will In 
poliiiscd at thi viirl ices ol tin sko,,! ' (( /• 
hy tilt third, ii d <-0 I iih, ind tl [niuils ti ins- 
nutted h) lln t « nin [ I ili w ill tni I i .i 11 [ttlivdv 
oilisturil h,,lil Ol it h„lii pos issm., th s m < pio- 

[Kitles, of/', iiids)( it'i IJeiui, 

wliateVLi in IV he lln iin idn i oi jil ili s euiplo) i d, tlie 
[leiuil idtiin ittly tl nisniitltd will euntiii), nuthtii i 
In illy spt d II , 1 e It uii qu uilitv (i iii ui d 1 ,.1 t 
Iiut tills qumtil) will hi i ipiellv d luiiiishtd, and wi'l 
fin illy hi(ill n ton [ lete ) in ei s hli. []I)i 1 u wsur, 
oil tin eoiiti ity. Ill lint 111 Ihil it wh lly ehsippeits 
iltii trinsini sioii till ui^li i finite, mil even a mode- 
late ntimbii of [d ites ] 

It 111 IV be s ml III til s si n t, th it ipdt ol p irdltl 
pi lies pnlarisis tin li.,ht whieii p iss( s throng i them, 

111 i (liuetioii [u ipeiidii id tl to the [il lie m whieh 
tht riys would ht poliiistd by lelltclion at the 
saint suil Ites 

V\c lim I tri supposed tin incidtiil li„ht to meet 
tilt platt ol gl iss at the inihiution i ip bit of pu/ar- 
isiiig It I oiiqilitely b) leflittion but tht «.init rt* 
suit is ol tinn il whitcitr the II till ition nay he it 
IS only lecessuy thit it should bt ((imposed oi a 
number ul (Itnunis, so iiiucli the griatei ns the di¬ 
rection oi the I lys is luaiei to tin [)er|iLii(licul.ii. 

W itli i givi n II ( Illation, the numbi r oi |d iti s, ne- 
CC’.sai) to priduee liy tnnsniissiou i [ml iris itii ti 
nearly eoni|ditL, diiitnds aUn in llieii irfietlivi 
power we liave dieidy obseiied, for ex im|di, that 
a single plate, capihk of nfledin.. I aif tin on iilent 
fight at the angle ot poliii i lou would, d I'sell, bt 
fufheiciit to eonstitute i [iih 

I I* 
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I’olar. u Jii There arc certain natural l)Oilies, the agate, for 
rti i.i.’iit example, which modify tfie traiiijmitlcd liglit pre- 
eiscly as a pile of plaii'i would do. If we cut n plate 
of agate sutlifienlly thick, in a direction pcrpeiidicu* 
ktr to that of ita lagi'ii.ic, the light which pushes 
througli it acquires ii jiolarity in the direction of the 
jilatC'i. A similar ])ro|)iTly is oh'rrvcd in the lour- 
ra.ilinc, and it is here the more reni.i'kahle, as tliis 
mint nil, tvheii |>ure, exhibits no lamellar structure 
whatever. If the two opposite fares of a prism of 
tiiiinmdine are polished so as to totm it into u pi ite 
with p.irallel .surfaces, ahoiit of uii incli in lliiek- 
’u'ss, the light transmitli d h) it, whatever its angle 
Ilf ineideiiee miiy he, «dl hi- pel eisi-d in a dirietioii 
[-11pi'iidicular to the .i\'S of toe eoliimn. 

It will he proper to mention liere the jilionoiiieiu 
I \liihiled hy piles nf plates win ii tiny are eX|>osed 
It) i.ivs til It hive het •) piiviously |)o]jiis(.d: suppos- 
I I . tilwa^s ih.il the pile is fotiiied of parnllel plates 
of gli'S; and hesides, that the angle of inelinatinii to 
the III ,t suilace is afiout reckoning from the 

sill I lee i'self. 

It the ]irimitive plane of polarisation of (he inci¬ 
dent rny eoineides with the plane diawii through this 
lay .mil the pel [lendiLiil It to tlie fiist plate at Uie 
point of ineidenee. a part of this r.iy more eonsider- 
ahle than if we emplojed n.itural light, will he re¬ 
flected ; at the point ol' ineidenee on the second 
plate, the lumiiioiis piiieil tiaiismiitid hy the first 
will undergo rilleelion in ihe same proportion as the 
feniiir pi Mill : ilie saiiie elleet wilt I,ike place in the 
lliir.l plate and -o foitli. 'I'he tr.iiismitted ray, liow- 
tver intiiise it in.n li.ive hem m the first instance, 
will llnis hegiadiiallv wi.ikiiKd m a geonutiical pro- 
gu-ssion, and .ii l.isi will Income nisinsihle ; so that 
it we look at the p li in ine opji<>-iie end il will aj)- 
pear to be an op,.(jne In d>, pi 1I11II3 in.peivious to 
I'ftht. 

Every thing else uui.iiilii; in the ,• nie st.de, if 
we turn tile pile nniiKl tin r.i^ as .111 axis thrim;li an 
angle of I'd ; Ihe new pl.ine ol lellietnni will he per- 
peinlieiil.ir to tin- I rm< r, ami the pl.ile will iiave 
iiuelicdthe siluatioii whi. h has Inen alii.idj meii- 
ti01n.1l, ill wliii il the ulli<-live propiit) wholly dis- 
appe iis, and the wli-ile ol llic light will pa s tliiinigh 
it. lint tile seioiiil plati, tin liiiid, .md .ill the fol- 
hiwiii.' pl.iti s, wiiiili .pIc p.tr.illil to the liist, will be 
loiind 111 the s ime eii< iin 'laiiii s piissi ssiiig I'le same 
propirtn-s, end will not ull el any of the incidmt 
light ; so tin.l SI tlmg aside llic ilicet of ahsoiplion, 
the apparatus actually linii'iiiits I'ghl witliniit wtak- 
ining it. 

'I'lie pile of plalispiiss,ssi.s ilnietnie, with iispcet 
'o polaiiseil light, the Miiguhir p'-i.nij of h-i'g 
Lillicr LOiqiletily opaque or pirl-ilK ti..iisp-ii nt 
.emiJiiig to the siilc wimli it pusiuls to the )i,elil, 
iiolwiilistanilii.g that llie melin.ition ol tfie light to 
the fiist sinl.-ee iiniaiiis eoiistaiitl) fla • In ll>e in- 
teimeilia’i- posiiioiis the qu.uitity ol tiaii.smiiled hglit 
increa.ses gradindly iis we pri;cc'i.d from that 111 whiili 
initliiiig is transiintti d, to tlieotlierixtieiiie m wliieli 
ll.e light is onij wi akmed bj iihsoipiioii. 

Tourmaliius and agates appear loh-. m. • pilis of 
plates, so that tiu} must pioduce si.i.d liUcts: 
and 111 fact, a plate’ cut, for cxainpli, n i d ;-.clion 


parallel to the axis of a column of tourmaline trang- Polaruaiinn 
mils rays wliieli are polarised in a plarfe perpendicu- "^h ight. 
lar to the axis, and totally slops, on the other hand, 
rays of whicii the primitive plane of polarisation is 
parallel to that n.xis. 


'V hen we place such a plate between the eye and 
a rerieeting surface of water or glass situated in the 
open air, and look at it with an inclination producing 
complete polarisation, it appears eitlier folly enlight¬ 
ened or quite dark, or In intermediate st ites accord¬ 
ing to the situation of the plate in its own plane. A 
circumstance, which adds to the singularity of this 
experiment, is that it .succeeds completely iven when 
llie incidence on the ]ilale is pirpendicalar ; while 
lor a pile properly so called, unles.s il be composed 
ot an iimneiisc iiiiinbcr of plates, if is necessary that 
the distance of the ray from the perpendicular should 
he veiy consideiahle. • 

\\ hatever may be tlic cause of liie.se plictiomcnii, 
it results evidently from wliat has heen mentioned, 
lli.it two pl.iius of toiiniialmc jilaced so that their 
axes form a riglit angle, must eornpose a system per- 
lt*clly opaipie with respect to light of all kinds. If, 
for ex.unple, the incident liglil is in its ii.itiirai .state, 
it is obvious that tfie portion transmitted will he 
polaiiscd 111 the direction of the axis of tlie |)late, 
and tfiut the seeond pl.-ite, s-Itii.-ited in a perpeiidieii- 
i.ir direetion will con.scqtieiitly stop the wliole ol the 
light so polarised. 


Sii r. \T.— f)/ t/,r Dri'oi,Anis\TioN of Ln/it. 

At'ler liaviiig LXnmiiu-d in wlial manner oidiiiaiv 
liglil i.s converted into polaii-ed liglit, we imi't now 
piiiceid to study the iiiodilications wliich tiii.s latter 
undeigoes in its turn whtii it is siihjicliil to itlkc- 
tinn or refraction at surfaces of dilfir.-iit natiin,*. 
and dilfcimtl; siiu.ited with rcfpcct to its jioles. 

W lien a pol.iri.sed pencil tails on tlie suilacc of.i 
will pi.li-.hed mirror, in such a manner that its plana 
nf polaiisatiiin coincidi s with the plane of rLflection, 
or is ]iirpcndieular to it, the light regixl.irly reflected 
at llii.s .suifaie is completely polari-ed, like the inci¬ 
dent pencil, in a dirictioii parallel nr perpendicular 
to the plane ofiiHcciion ; niid fins hanpms whatever 
the nature of the mirror may he. 

llul wheiievi r the primitive plane of polarisnlioii 
of tlie iiieiilent peneit i.s any otherwise sifualed, it 
will he found that the refleited pencil is modified, 
and llie iiiodiliealion will ilepend on the nature of 
the min or. 

Winn we employ for these experinient.s n mirror 
i-illiir tianspnri lit 01 opaijee, wliiili is capable of 
i-oiii]i/i h II/ jKiliirishifi iKiliiial lii'lit ; thera}s previous¬ 
ly pi-laiiseil which fall on tins suri-iee will (ifinin he 
tom/ lilili/ jK'lathed alli r their ulliitioii : hut not in 
lll|•/lltl,l 0 ///nil /mihiliiT/loliirisolioii. Tins r/i-i/tf- 
tioii of Ihe plane of pokirisiilieti of a luminous pencil, 
produced by its rtfitetinn at llie first suifuce of a 
transparent mirtoi, depends both on the angle of in¬ 
cidence and on the direction of tlie plane of reflec¬ 
tion vv iih regard to the poles of the ray. 

For given inclination, tiie deviation is so much 
more coiisidtrahle as flic plane of reflection makes 
witii the plane of primitive poiaiisatiuu an angle 
more ncaily iipproaching to 45“. 

» 
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I’ol iTitation Let UB first suppoae, m order to as«i«t tlu imugina* 
•' fion, that the itlletling suifact is hoiironlal. that 

'‘^'•'“^tlie pyt! of the obsprvtt, and ti>u ihomboid winch is 
to furnish the polarised pencil remain constantly si¬ 
tuated the one to the north, tlie other to tiic south 
ol the point ol relitetion, so that the p’ane ot u- 
ileetion in i> always eoiniide with the nKriilian and 
that lastly the piincipal sniinn ot the eivstal, winch 
coiilnns in its plane the poles ot tlu oidnnry ptncil 
•naki s an angle ot 1 j with the iru iidi in 

When this urdmiry ptneil tails pi rpviulienlailj on 
tlu minor, it will be riflieted without any diMituni 
ot Its pi me of pol irisali m so that tins pi on , h ivin >- 
at hist toriniil, by the suppositions, an aiigk ol 1 > 
witli the nieridi m, the nuhnatioii to the iiierulitii 
will remnii the smu after tlu itllt etion 

[I wi eiusc the direiiion ol the mu lint light t i 
viiyiiion and more troiii the pirpuiduiilar, ni si ill 
first rein irk tint the plane ol poliiisitioii oi tin <i 
tieetid light approaeliis I)yi1t-,i((s to tlu pi iiu t 
letleetion , and lint it coineidis c \ lelU with it 
will n we h ive arrived at tlu angh of e >ni[ili ti pol - 
iisition, that alterwaiils the nllectid i i> is , i- 
laiisid III a piini whuli is mo’C runoti I on ilii 
[il me of ri flection iii proportion as it lornis i s n ilh i 
angle with the sutlaee ol the miiiur, i id lit it it 
last when tlu iay is nearly paiallel to tin suhit. 
Its plane ot polaiisatioii eoineules with tint ol il l 
uuident light, as it did wiieii the iniidiiue w i pii- 
pendieulai. 

I (t ns i ill tlu in^Ii of UK nil ne , iiikonni fioin 
till ]K i|>< lulu III II,/, the ( orii s|i(in<ling ii I it ii 
ti tilion I u the sul)st uui eoiiei initl, r Iiii t ni_,( i t 
ui the iiigl , loiuKil h> tliL ]il UK III p l>iisitniii < 
tile iiliLitiil li.,ht w I'l till pi mi ot leflietjoii, will 

, ,, <os(/-f-') 

heispK sid hy 

* t os (/ / ) 

I Ills loiiiiuli 111 ly he ill isti ite I hy applying if to 

naitieul 11 e ISIS 11/ 0, t hi mg also=.0, " ^ 

* ^ i os (—/) 

— J : hut the m li ol wliiili the tirgint is unity is 
an angli ol I j ( inseqinnll}, if tlu loimult is 
(UMCil, tlu plane ot polumlion lot tin riflieted 
lay, when tlu Iniiduue is pupuKliiul'ii, m isi eom- 
eiile with the pinnitive pi iiu ot ]iol irisitiun ot tlie 
light employed, and this is eontoiinable to obseria- 
tion. 


diatc aiiglis of iiicidenee, the agii inuit between IVIiiusaoi 
tins modi ol ca i iilutnm and the obsciialion is us *''< 1 “ 
satislaetniy as >i was possible* to expiet. 

Oh 


The angle of winch the tingint's 


(OS O+'O 


be- 


cos fi—/ ) 

comes also 4'i' wiiui/=<)(> • tint is to siy, wlun 
tlio lays aic piiallcl to the surface conierned, since 
then tos (i-f-/)=—cos i, iiul cos (/—os 
1 he light priserves, tiuieloie, lu this case als >, its 
piiinitive plane ol polaiisation, an the ixpumiint 
had shown. 

If the angle /, as it has already luui 

observed, (heet. Ill) is that of eonipleti polaiisa- 

, cos + . I . , , 

tiOD, and-> —r is=: 0 : so that the plane ot po- 

eos (/— i) ‘ ‘ 

larisation of the leflccteil ray coincides with the 
plane of reflection; which has already been show n by 
experiment. 

The following tabic will show that, for intcrmc- 
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(t winih til piitieiilai valui is 


II ike { the II 
hue issuinid 1 

t iiiguit of tlu aii„le txpu ' ig tlu deviation ol tin 
pi me ol ]>ol nisatiun ol the meulu t ]uieil, aitu le 

fliction, will 11 guicial be ripresented by " ^ ^ ^ ^ 


/and / II t nmiig tliui value the 
le 


eu (/ t-i ) 

tang c. 

It Is 11 y to o'u rvi, that in the most matuwl 
eases, tins loimuii loriietly coires|)oiKls with tlu 
cxpumiiPts. [lit ui an still ni want ot aiii'pui 
uiuilal ilmioiisti itiiiii of Its tiutli lor any vuy divu- 
sihed combiiutions ol the values ol // mil i. 

1 he ill viatunis ol the p] nies of pol iiuation fo"i w 
the saint gi ulations wlun tlu lefiiitioii takes place 
at the siiuid smfaeo of tianspiruit miirois, fium 
the position ot pc ipendieulai iiicideiiee totli it of the 
bigmiimg ol t( till lellution. Ihit beyond that in- 
elmation, the plunoiiiumii aec|uiris a elmraeter to¬ 
tally ililiuuit. we have then no longer a s,inple 
cliaiigi ol the (lilt (tion of the pimnlivc pohsol the 
ray , for ini'iss the plane winch eoiitains the poles 
either (omcide with the plane of lefleetioii or be 
peipeiuliculai to it, the ray will uiideigo a true de- 
polaiisation, so that liowever we place the rliomhoid 
through which we cause it to pass, we shall always 
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(Uri II o’j-crvo, tint tuo i in^ >' n linnul, 'Iht iint 

li iii,aiis dUo wliL 1 til mil 1 11 nil 1 1 lit . Jlitini- 

I mil II iiiulvin n 111 k ilili m 111 lit It mill H lilt li tliu 

II, It midtrgiis in I I i tin t i-'L'i will sihorti) be 

I ItiltlUl Lll 

Ski \ II —(UiuPi K k/ iM I 111 nil Mr, m 

fm \ 1/ II 1 1/ I I I u I >! i ui J'oliiina- 

li11 I / J I 11 

It Ii K I III,, li in known [liiMig liowtvii Iir>>t ot- 
(tnitil to til ti 111 i t r (it tins ditiilt in tlit room 
iiid at till libit in w II li 111 IS now wiitn ,] til it it 

tillil li ivni, ( It III i linn | 1 iti i I iii I il I t i m i> 

tint Ills \( n III II t I ( II li otiiti I ( i III i till 1 I t I 

III Lnli„'itt I I I In i 11 111 il [ill u I I I till tilt s imt 

iidiitiiij [lit w II i\ o>i i\L liiliniil lilt |il iti 
,1 I iniitiii lit mil (lilt Inn,, (liiivi i fioni tin 
itli 111 ( \t tidli tin II) t( I'ttitd fill! lilt lift 

II 111 I It on ll Mis sL lit! lid lionillii ii,lit li n I 
i-li III till ] I Ills wl in (lit I two [I IItv.Is III r 11 i<i 
lilt I iii\ill 

11 IS ( \|ii 11 111 lit, will 11 Militdin ill Its dtt III 

I ns ll (I to till v-iii [ I I 111, wliitli III I) 111 tliiis ( MUM 
intiii two I iis ol lioiiio,r( lit oils li„lil, /;/ < id- 

ti fto ! th Mint (nil , mil ii iinig fioiii ,1 givi ii 
point ol pit b) two diltitiit lo >i i little in 

i [II ll in I I ,,lli, ( > <[ (I iti with ( uii 1 t'lti or in 

dtstioiid 0 ll III III, I I i s( III 11 w I ll ll IV. ttii ts till 111 

I I ll I I III! lit r III ikspit IK I iIiiij: to till II I,- 

iiiiiid ol till ll ll It ll ol tl in lOlitis 

I III two I 11 i'll 11 s ( < -o, 11 I i (Oil, IttiK whin 

till 111 niiilid illii [) I' 1114 til mill >1 loiili <1 
11, I ll lili,,lll II t'l -in dll t dill lilill ol loutis 
w ll 1 h w ill t iilsi tl i II nil to ( o->[>i I iti bi i d 1 d 

«/ t 1 1 will t 1 o[ 11 It 11 111 I 1 I I'lt ill I nil Is 111) 

mil ibti I I till iiiis ll / \l mil till intii 
nil Inti 1 ilui' ()-) ' 1 / ' / / I ll , i ill hoi 

til i ISIS in whili III two Ills, whin coinliiiu 11, 
|> odiiti ll iki s liii III I 1 nil (it till ([iintit) 
(/V nils with th [I 111 ol h 1 t ti lu11 nili, mil with 

till 111 IK ot till nil dll n wliiili ti in mts it. 

II 1 1 ) 1 us ill tioi I u h othii dti I h 1111 "■ p i—td 
tlioi^h louti'dll 1 I loi i 111, It 1)1 till (|i 111 
(ilv t'lii Wl 1 ll Mil tl 1 i It 1 otliii dtii hiii'ig 
]> 1 -i t (I I III '1 11 'll I 111| 11 III I nil 01 1 illi th 
Mini ('iii| nil two[)'iltsol s mil 11 tin, 111 I / 
// t til II 

\ dll 11 III ol th tl I I SOI ol lili.litiii diiisiti, 

III till tioplitib i Kip ll, nil) [iiudutt till (lint 
ol 111 nil (| I dill 1 I t'l I iiiKs ill iiibtd till (hill - 
( It 11 ill ,,111 I I III tl IV no I I I s to i di [ilai t- 
iiiiit Kill ol the till i- but 111 otiiirs tilt) will 
11 t nil ll ]i|)( ll 

III I liws nliti t 1 till I ns of li„lit in tin 1 in- 
tui * * tt , ll w tiii[lni [>ol ll is( (1 lii,nt Wl ubt nil 
ri'its wliiih, nuli| lulintl) id the imintioiis d[)ph 
t l 1 II s of whith till all siisi t [itihlt, iIlsiul lii 
thin siiipnliiiii to iiiisl mil attiiition 

lit 11- (irst s iiiposi tint insliiil id tnl < httinn T 
t/i / to shts ol th [ditto nil t d with lutur ll I iis, 
Wl I nipio) pnliii-iii h lit, tilt Inn ts will bt foiiitd 
tcmdl) m both lu-t- 

'll wt tlitn tr\ thciHtct il tin lif,ht polaiisid in 
( rt <1 ntlioii and ti 11 -nutted b) oi t ol the blits on 


the light pii iiisid ill a perpendicular direction, and PoUnnom 
trail mittiil hi tiu other, an arrange mtiit ninth may ^ I ' tht 
b obtimtd bi [ilitnig two [ults piuptil) dirttttd 
in t'l [iisKgi (I tilt dilititiU la)!,. wt shall find that 
when till (b lit ( ns in toirtctl) pir[)tndiiiilar,there 
Is no tiiti ot 1111141 s I) hind the pcilorateil plate. 

It ll I- hir 1 ll 111 11 kid til u an) in itiri il difiticnee 
111 tin inidiimis through winili the two ia)s pats, la 
suHii tid to mniliilui the ifftt <t of iiiterliunee 
winih would otluiwisL be ob-iivabic lhtt\ptti- 
nient now nitidioiitd would tlitrifori be wholly in- 
toni Insivi, it Wl bid 11 >t [riiiouslj assured ouriilvta 
that till [iilis whitli art i>n[iposLd to he id the -attit 
nitiiu, 111 l-oiMiili ol till suiirlhiikni s Ihu 
htsi modi i (iiliiimiT th isivdiiitl) to render 
tin two I mis ol piilnisitnn [iiiaiil if m this 
( isi Wl [iiKiii liingis, mil d dtei li ivni4 tiiriitd 
oni of till [nils OIK tiiinth ol* 1 iiiolution loiiiil ils 
<iMs without < h nigmg their iintud nu linutiim, wi 
il (1 ih Mill disi[ipi n w( 111 11 f irli inniludi tint 
this (ll i[|inii(( must bi atinbidiil to the ilnei- 
tii n (I till pol ir tioii of the rn)s ol lip,ht eon- 
itinnl. 

I 111 \pirimiit will'd Ilf a vii) dilluiit iii to 
111 tki with soil ll tin pilis had ini iiiisilii ible 
tlnikiii s I) t I 11 mu he iiudi iiiv thin bi niians 
of pi III s (f n ll I Ol ol In's ot I iss h| iwn in a I in)|) 
nui thill In <1 '> hn ' linm in tin imiidli, ui ma) ob- 
t nil a |) III (f |) Iis (I tliiel 11 ts 11 ill Lilv K|ii tl lit- 
siili notlini [III ll Ids (in 1 n 1 III, ,,1 idu iliv tin in- 

thi iiioii ol 0 i ol til [ills, so s to toi>i| I ns iti III 

tills mnnui foi tin tlliitii 1 s|i,^|it ddititiite ot 
tliii I net ll It i M ' 

Ihit tlitii I inotlnr modi ol obsiiiition wl icb is 
in ll I miinii t W t I ikt i iristd ol tourmiline* 

11 1 III I dill (ti >11 |) n dll I to Its 1 ^1- ) as to laim 

i[Idi witli [ II llil sail lets, wt (In lilt it into two 
[ ll , mil <1 ; ll till two poiturns, oiu to tlu sht on 
tl I i..lit ll 11 d (I till |)l lit ll (I the (diu r to that on 
the I It \\ ( tiun in ll tint lini,,(s ait [iioilucid 
wl 11 till two iM s (d the ll i„intnts iit[>iidltl, nil 
tint no timsol tliini iii lilt whin tin 1 nt [>i r- 
[iiiilitiili tiiaihotlui ai ll tint 111 (Ini, mg thi 
[ I It oils (I tilt [) iti Is (I t uimihiu iioiii one of 
tliisi iiliti ns to till othti tliviiittiisd) ol tliefiingts 
,.,1 idii dll tbs i]>[)( 11 

^ii[ [) 11 g low till [ills tl iinnin fistd to the 
I I 111 I (i|)tnduid II (liiictiKis o lint 10 (im.,( 
m < hi V-ildt , 111(1 [ll u I g a ihiid pile htloit 
till 111 of till ohsiiiK m a [>! me lint films an 
ai _li of 1 I w Ith tl e [ll nil s ( f 11 1 1 'i in i oi tl i tw o 
foinui tins I ist [ilaiii mils udiui to isimi'ir|in- 

I 11 I'l 11 till ii)s(oiiingf om the two sht-, whieli 

II ore till) nntwiii [iilnisnlat neht ingles, so 
tint ihiii inns 10 hi 1 o ri isnnwh) tlu 1 i)s should 
not 14am mil I ten and )tl wlnlevii pains ive take 

III tin (\[i('Mill lit. 111 sfiiil diset 111 no trace ut 
fim,,i . ^Mieht iIiiiL not, howiiei, bi fiinges if 
the I lys met bthnid the tliiid pile latliei than before 

It '' 1 ll ] 

It Is imiuetiisiri to iinnil, tliat n tnuimaline of 
am I nuf 11 11 bi Mibstitutid foi the thud [iilt, as the 
two foiiiui II ai lu exelniigtd foi the two lialveb ot 
a [iieet of touriinin e with [laialitl buriaees. the re 
suit will be piieiiily tlie same. 



P O L A R I S A T I 0 N O r L I G n T. 819 


f ohri-ition I,ct US J SI pposi, in order to c xliaust .ill pi s. 

I 'ol't bililu conibin itioiis, tliiit the plate el ni( (jl p illuiiu. 
^n.ttid with poluiMil liplit, and that two piles oi tu i 
toui 111 ilincb au <-n pli((.d, <s to tiaiislorin the i 
pas 1114 tliioii^li tlu two slitv ftoni ra^s pohiistd m 
tliL *'i'iu dm 1 tioi, into 1.1)8 pul irisi d in diitdion-. 
fit ri lit .males to (.nil utliii .iii.l that biloic the 
iiitiIkiince ot iliL 'ivs vie bung them biik to a si. 
mil II jKilarisitioii, iitliLi b) tlu .isM«taiui. ol a thud 
piU or b) tint ot 1 tourmilinct as in tlu toinui l\ 
pi iiiiu lit the I liciriii mil tlitn find, and, no d luht, 
Hitli grnt siiipiisi, that the riys no 1^,1111 sii-itp- 
tilile ot inltifireiKo 01 tbit in mixing to/itlur tlu v 
jmidiKi a vti) visible f'loiip 01 nu'esieiit (iin,,(s 
1 lie s(ii( s ol espiii III Ills Iieie lel itiil le ids ns to 
till i ill imng eoiulii unis. 

1 J no p< lulls e inieitcd from nilniil li_lit into 
light I ol iiisi lintiusimi iliii i tion, 111 iin, 1 ti 1 tins 
niodilie itiuii, tlu ]n ji t\ oi inleiletiiig with euli 
othi r 

* Iwn pi lie I w'ltii in 11 idi to pi diitilK 
fioni tliestite ol 11 till il li lit t) tint of li lit pot t- 
iis d 111 two pi ipiji lieiil II iliufliiiis IL 11) Ion,, 1 
trip ib'e ol ml III It III I iitliei wliilo liny iiiiiiiii in 
till, still, 01 iltei they liivebi. 11 lesto id to 1 iiiil- 
lar pol n is ition. 

t. Iwu psiLils poliisid in rontriiy diric'inis 
do lot iiiteikr , uliitiiei mi) hivi bun tli nioi'i> 
fieitions til It till V II i\e mid r,,uiie lieloii lliev iirii. 
it this St iti lioni Ih It ol n itiii il li^ht luit whin le- 
stoiLil to i siinilii s| ite of )>oliii ition, tlu \ luiomc 
eipible of inkileiinj.,, pioMikd tint m their pi-si.'i 
lioiii the intui i 1 st ul to ih it 1 f poi iiisid li^ hi 1111 
itiisi pi tiles of pol Ills iiuiii ol the two peiieils weie 
I 11 ilii 1 

Ihiis It ippciistliit intliiNi pIicnoMur i tlu mode 
of iitionol the 1 lys d iis not dipnidoiiu'/ / ih / 
UK Old) when till) meet hut ilso on ufut // // /tu t 
pU loll II) I/ILH 

Sill \Iir— 0 / ' '1 I ij P 1 m nti )u "ihnh i\ 

t rhil I ( I III II ( I III i il ( I Ml 1, 111 1 ii II 
h(K tluiiluii /lit/' i eiiioiuiD 101 litis \- 
a lov 

\\i iiuv hist ixiiinine tlu in! ni ol tli new mo- 
dihi itiun ol li,.,ht tint s eeiuiiiiid 111 these ppe n* 
me s 111 I seioiidly, tlu i oi pioduein ' it 
,Sii|)posii g i 1 ly i diieit light to he pol iiisid in 
nil) ot till ways til It'iiM luin desciioed, and then 
to piss tillnu^ h i pi iti ot loels eiys| {], cut jietjundi- 
eulirly to the e.Igis oi the lu \ it di il | iisin, aluuit 1 
(juarti r of in null 111 thu kni sv, ,nul hiving lulh its 
iiinfji I s pe I peiulii ul ir to tlu 1 i) when it imerges 
lioin the soil i< 1 It will no loii.,ti pissesstlu pio- 
pei tu s ol (oinnion jiiil irise d h.,ht, md ) et it w ill not 
have reassumed t'u iliirielcis ol direet light loi it 
wo submit It to the leti in of a ihumbnid of ciibo* 
mite of lime msU id oi alloreiiiig one image oni) m 
n pntuuln position with resp et to the prineipal 
seetioii f I till ei)s| il, it will be 1 jiiitanth/ subdivid¬ 
ed into two peneils si tint it cannot be* identical 
with eoiiminn polarised light 

Neither IS It siiiipl) rutuial light fora white pen¬ 
cil ol natural light is alw i)s divided by a doubly re¬ 
tracting ei)stah into two white pencils ol tquai in¬ 


tensity the white pcneiJ whuli Ins pis-ed through Polsrisinni 

the I late ol cpnif/, on tlu eon'iii), gives always .^, 

two Hinges, but tiny an dislni^iii bid by tlu most 

vivid e lours ]i ilu oidiin y iiin^e is ml the ex- 

tiauidiniry is ^ inn, and the leveise 1 d tin i -c 

the s me w itli n g ml I • tin othi 1 p isin itu 1 ii'ouis , 

that of tlu oidmuiy piled is i i>ni| h ineril.iiy to the 

tint ot tlu ixtiuidiiniy pnuil, md lluy both v irv 

aieoieliiv to tlu position 1 f tl e | iiiuipd silIioi. of 

the ilioiniu 1 1 whuli e lUsi s tlu si p u itmii 

1 ill )ii I in III tl It s( pi f Mr II u II n (I ids . 11 

ap[ni itus pi I lull) I I ipi< I to Ilu p.ii I iniin ot 

tiuse e speiiii 11 Is, iiul wliuh iKjiiii s t> !i nun- 
lioiud Inst hei lU i it ixli bits tin ' is with i it 
biilliiiuy, snoiuih, lu m t ,.ivis m tlu niaiis 
Ilf issiiiingoui I Ives, tin' t'u iiin i vum I lose no- 
tliin Ol (I ell disinii loess by tlu ink 1 j o ition < I the 
pi iti II il tl 1* Its el'll t IS 1 1 1 I wing t) iny iiiigu 
III ill i))ituiii<l the II, III e mil il ilimlly 
on It i tint I I t'u I u line w itn u I i h it Ih w s ns i 1 

sill w tl It tl e til Is II e ( i| I I I I y lo I I h .III 11 

1 ills III tl tin i lit IS 11 III , I ou tin I III I id n IIV 
I II (iipi iiii III lu il h tw 111 til 1 1 |i 1 1 ., 1 1 I (I till 
ey I gl I'S w itli 11 II 111 I i M (I (I y t il 01 1 1 e III) I ti.. 


lu I. 
I' 


I 1 II V I II 111 

tl I ISIS I I till t 'l L 
IIII I tin le 11 iis 1 

I I t' e o' I e t V I I 11 lu IS 


ol liuu , le nil II d nil il 
m >\( ibli it ] Il I III e I n 
the oh (iver Is eii ibh d to ‘ 

Ills J h isiiii the two nil k*' 

VUWII ' 

II iviii., then bi fim the < h, it ss i | ni lelts- 

e([ tlu 1 1 ill (I (|inil/ III (| ( Il 1 , 1 1 I 1' im.^ 

hesiilt s to tl I ( yi list K I III II (I II k I is < f I 

p II lu III 11 I ind w hit II I II i ('1 11 I 1 M d hy 1 1 < nr- 

nil I lueiiitoliis| II, Illy I h il 1 111 d m d 

of ' it with lilt nsi 1 I) c 'lilt tlu I II iilMiil 
I (lu 1 dwell vi th ) (' Il el y t 1 h tl in- 
tiuni lit We 'll ii Iw 1 Ills of ll in li it'i 

v lute, n d I I ( 1 I Mil hi w'u lui ii 1 |l ts 
til It ti I pi iti pit liiees n 1 p iitii id 11 1 1 it n 1 iti - 
III lit III I 11 1 II till ei I tl y w I V It ll sii 
inn i u ll iti ll I y i pi it I s 111 si'n ml, 
w e s n I |iLi eeIV1 t Ml I 1 ( ni i n h 1 t ilu ni i n 
1 11 li, mil w'idi th te'i 1 | 1 , i il 1 in I 1 I 1 levo- 

lutiiin 111 I s ISIS I'uy V ill I ih lull ttioii ll III Illy 
the who' siiiesiftlu |i until 1 oluills lhus,|lu 
nil i, lintw IS ml willueinu lui cs in ly m m.,i, 
yellow gm 11 h yilliw him h ,mn mil viiilit 
and It t s I III ll tl e telisii pi v id Invi ni iile hill 
.1 tuin Its in veinnit beii c I'niuil, tl i violit 
image will lueni ft t ml then iiiiii,.!, and so 
foilli Hu i Olid mnge will dtiys 'ive is tlu 
Ci)m,ileiiun'iiy i iloui loi il in te id iii iiiiii] li lily 
si p II .1 I ll I III I e , wi ill It ill III to f veil ip 
taeh ollu I, till J I I t 1 11 n 
miia I ei I t n I y w 1 1 w hili il 
lar poitii ns V III si !> t tin n o t viv id e oh ins 

J he Itli elii n I t I tl I [ 11 e 1 t | I tc in ly il o he 

( n ]do)i d (01 mo e I'lii i lly 1 slulnlii j I le illslli 1 livi 

piopnlus of tlu li-lit ll msimitLel b) tie pi ili li 

fJU lit/ 

It wi c ius( i pi lit ot ^1 s t) tuinriiui d 1 [ ned 
ol intiii ll lie'lit luiiiiing with its surf u n 1 h of 
abi ut 5' the letli i feel pi iii tl « dl ' iiiteiid in 
iutccssion to nil the points of the hoii/on, but it wi'l 
constantly piescivi l/ic \a»ic iiihn itj) 


ill (lie discs will 
in 111 III,., iuiiu- 
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..iiinn Blit if the incident pencil id polarised, we shall 
find, on the contrary, two positions diametrically op- 
I>osite to each other, in which the mirror will not 
rcllect n sivi^^le 

Making, now, .1 siiiiil.ir experiment with the li(;ht 
that has been transinitted by a plate of lock crystal, 
we sh.ill see that it becomis coloured by riHection, 
though it lalls white on the plate, and that the n.i- 
ture of (he lohiit dei>e'iils on t/ic iule of lltc /f/.y that 
IS presented to the rcHectin}' suif'uce. 'i'hese n fleet¬ 
ed eulonrs succeed encli lUher during the revolution 
of the plate, in the same order as in the prism.ilic 
spectrum: th"y are uNo observed in the tran.snnited 
light, being alwavs eoniplemcelary to those of the 
light reflecti d i i '..o.e time. 

If the piO|i( riics of polaiisid rays depend, as is 
MippO'cd by the [Milis.tns of the .system of emis.'.ion, 
on the paiticiil.ir ai rangcnients a«suini.d by themole- 
ciile.s of wliuh they are formed, it will he easy to de- 
•seiihe the inlim.ite cooipo.sition of the ordinary po- 
i.irised ray ; .mil th.it of the .same ray after :t has 
passed through the [.late of roek eryst.il: in the foi- 
mer, llie axes of all the molecules of the diiicreiit co¬ 
lours, must he par.dlel; in the killer, the molecules of 
ilili'crciil tints must have their poles tinned towards 
dilleicnt parts of space. 

It now lieconiLS necessary to examine accoidiiig 
to ivliat l.iw llic dircclion of these poles i.s vailed, 
both n.s they di pend on the p.irlieuhir tint of eacli 
molecule, and on the greater or Jcs.s thickness of the 
crysl.il that they have p.is-ed through. 

If we employ' homogeneous polaiised light, we 
shall readily liud, that, supposing a given plate of 
(jiiarU to turn tlic poles of a certain ray of light 
thiimgli a.i arc of‘Jl)' fiom their primitive direction, 
a plate of llie s;ime crystal twice as tlnik will tause 
a ilutihle deviation, and will turn the pole through an 
arc of 40 ; a plate of thrice llie thickness will caiee 
a triple deviation, amounting to fiU', and so forth 
without limit. 

With u'gaidt.i the .simple i-iys of diirerinl C'lour.s, 
in passing through a given plate, tiuy innleigo divi- 
ations so mneli tlie more eonsidcruhie as they are 
more refraogiDle, aid tins in the inver-c pioporlioii 
of the numhers wInch Newton calls the lengths of 
tlic fits; or, wh.it ceiiU's to the s.-imc U'siill, in the 
inverse proportion of the (|ii.'mtilics whiih Iiavc been 
df.signaled in this ailicle by the Utter //. (.Sect. 
VII.) 

VVliiMi, thcrifoic, vve know the deviation for a 
given plate, vve ni.iy I'md the elfccl of a thiikcr or 
thimicr plate of the same substance by a simple pro¬ 
portion. 

Tdhlc of thr DcviiUiotis of the Ptavrs of Pn/arisiilton 
of the dijfnctit “ //o’Hog/’HCOMs" Ittufx in /xusnin 
through It I'litle of Rock Cufsliil prr/irniliriiliir to the 
Ajiii of the I'l'iMii, oftvhirh the thiekiie<ii m it milli¬ 
metre, or .(i .!<);{7 A’. /.; ^aceoniiug to the A'cii’- 
tottian diviiion of the ■•^jieilrum.J 

Extreme red - 17 . 70 '' 

Limit of red and orange - 20.18 

orange and yellow tk'J.Hl 

yellow .and green 'JS .()8 

green and blue • 30.05 


blue and indigo 34.57 Polanerition 
indigo and violet S7.()8 O’ltht. 

Extreme violet - 41 '.l )8 n— 

'I'licrc is no reason to suppose that the angular de¬ 
viations will undergo any alteration in their values 
when all the molecules [las.s through the crystal at 
the same time. Consequently, in the white pencil 
transmitted by a plate of a millimetre, the axes of 
the elemeiitaiy red rays will form an angle of h" with 
the u.xes of the first orange rays; of iihnut 5" with 
those of the first yellow rays, and ef 20.,';'’ with the 
axes of the extreme violet rays: and if we analy.se 
this white pencil by means of a rhomboid, the dill'er- 
eutly coloured rays will not be divided in the same 
proportions between the two images: hence there 
will necessarily be appealaiices of colour. It is ob¬ 
vious, for example, that when tlie rhomhuid is so 
pkieed that its priiieipiil seel inn shall eoineidc with 
th.' poles of the ri'd ray, this ray will umaiii ul •>- 
getlier i.i the ordinary pencil, and the led tint will 
be wholly wanting in the extraordinary image. 

\\c m.iy nblam an exact idea of the niOLliheatioii 
vvhieli a jdate of qiiarti! produces in a white pencil of 
polarised light, liy eoneeiviiig a eomliiiiation of red 
r.iys pol.iriscil by reflection at the surface of a cer¬ 
tain transparent sulistaiice, of oraiiee rays polarised 
by a Second surface placed in a different angular si¬ 
tuation, ol' yellow rays polarised by a thinl surface, 
and so forth, 'flic necessity ol the iiiliiiuite mixture 
of all these kiud.s of muUcules in eiieh line of wliite 
light, and some other ohstai'le®, would render it im- 
possihic to .-ealisc this fiction without a very com|ili- 
catfd apparatus : while a simple plate of (jiiail/. is 
Mjlliciciit, on the other hand, to give to the dill'erent 
CO istituciit parts ol thc white pencil these individual 
pohirisaiions situated in different azimuths. 

'I'lie jihenot'iena wli'ch have been describeil arc 
produced by pkilcs of (juarl/ with parallel siirf.iecs 
cut pi'rpendietilarly to the axis of the bexaedral 
prsui. Now ill .1 diieetion per[ieiidicular to thise 
suil'.iec.s (juaii/. exhibits no double refnielioii : so 
lh.it the e.iii.ses, which in this case produce the di- 
vi.itioii of the plaiic.s of polarisalioii of the iiiminuiis 
moiccults, are dillcreiit from the causes which oee:.- 
sion the .separatiun of the two pencils in other sii- 
lioiis of the crystal. Ami it is remarkable that 
the propertiis ofthe.se plates have been found in 
bodies not possessed of rcguhir crystnlliziitiun, ns 
flint glass, and oven in perfect fluids, such as the es¬ 
sential oils of turpentine and of lemons, or the sniu- 
lioii of camplmr in alcohol, the simple syrup of sugar, 
and so forth. The only difl'crence is in the absolute 
value of the tliie knesses wliicli ail'orel tlic same tints: 
the other laws remaining the same. Thus the thick¬ 
ness of oil of turpentine must be fill times as great as 
that of a plate of rock crystal to produce the same 
ctlect: and the action of the oil of lemons is to that 
of the oil of turpentine as 17 to 10 [|: or to that of 
crystal as 1 to dlj. 

W'e have seen that n plate of ejuartz a millimetre 
in thickness causes the poles of the red molecules to 
describe an arc of We may suppose this mo¬ 

tion to have taken place from right to left: then 
every otlier plate, of whatever thickness, cut out of 
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’uliiiHMwn the same crystal, will cause the poles to deviate still 
oi light jmtJiei in tlit vame direction, that is to tuiii still 
Irom right to kit wink other plate*, on tin. con¬ 
trary, cut out ot u dilicient cr>stal, may turn them 
fioin kit to right. Ihis phcnuinciion, at hist s i>lit, 
must appear vtr> smgulii , but it wc icth ct th it tin 
ia>s pass through the phtis in a diiection winch af- 
ioids no double rctriclini, wc shill be aware that i 
iliviitionol the polls (liuctcd con<-taiitlv tin smu 
w ly 111 cviiy spicnncn oi tlic ciyst il would be not at 
a'l less istoinshiiig 

It has nut hiliuito bini possible In p nnt out aii\ 
c xtciiur signs whieh ‘hill inclicuti the (Iniitniii oi 
il I dev III n it it will In 11 d nid Ii> i iiiii ci\- 
til, ixeipt 111 OIK Miy leinailv ihk etc In ini 
\iintnsol (|iiiil/ till soli I an,.lis, si|<iilid it tl e 
I) ise I f the py I mild l)\ w lin h tin pi isin is ti Mini U- 
id iM itpliL(ill)\ IS 111 iii\ I III IS pi lied olilii|U( l\ 
w nil lespi 11 to tile i d, i s Now tin il i( i II ii o' tin 
di VI ition, V hit h tlnsi j! i it ili 11/(.ly 11 s ^,i\i to tin 
polls of the luminous noliiiili ,1 emi tiiitlv tint oi 
till I l)lli|Ultv ri till i little i lilts 

In 11 i I ol iiisul 1 i\ I i Sts socfi s|\tl> tliroii 1 
tn I )>l lies ] I idin ng 1 oii'i ny ii t ttio i- the iillmi iti 
ilevi ilioii oi till polls IS till iliiKiiiii III iln eil its 
whit h ( nil pi lie wouhl liivt ,iot'uiid stpnuelv 
I 111 1 i\ f shil Its ( \ II ily the s it tii's is it ii had 
JUS ed lino h 1 sm, k jd ili, 1 1 i tlin 1 11 s i ipu ti 
th (llliicnii 1 1 *he tliii kin sis o' tin twojlites. 

It the |)l ill s tl IIS i imimii I iH i ip I in II dins 
the |nncil li iiisiniltid, Inviii h in to mil in t 11 
i lU diicitioii, ind thin tinned liicl in the t 01 Inry 
dm i tioii, stems not to h ive its pol 11 is tioii ulliai ilt- 
ly eh 111 i d 

I he IS (iitid Oil ol liiipenlini ciiists tin i\is of 
the inoliiulis III tin pilni til 1 iy to tmn liom the 
light to tin leltoi the obstivu ut.iwng tut 1 ly 
the isseiitid oil of li nioiis lioin lilt to 11 lit ' 1 'its 
fluids do not It) e thill jiieuliu jiiojiitus whin 
liny III iiiisid, so th it it tin 11 jiinp iiti ills in the 
inivtiiM III iiivi is(]\ as tlisii rot itoiy loiee tin 1 ly 
whiih li IS I isedtiiiouih them ie<uiis iisjnuiitve 
po' II Itl )l 

sill 1 \—Ol lilt P/ll I lilt /niiiivii \iioN 
III f/ (OLoins 1 1 1/1 / /// 11 1 s I VI I i/i 1 ) 

I I \ 1 II I ml j rj ( I /li t/iii/ij I j l/ii ll/s I / 
/) iiliti hijiuilioii 

W e lie 111 ' t to I upon how i win i ji 11 il, ji I n- 
istd III 1 sin^li c'lueliiii, is in idihi d ill ji 1 sin 
ihiiii 11 iiiys dlini |)'lie jm si til oi iloiiuk le- 
i I ait I 11 

1 01 this piiijiose w I ly jil lei t'u piiiicipil 
lion of i I ho iibiiid ol 1 h n i ns sp ir 111 tin pi nn i i 
liolnisitioii ol a wh tl peniil, wliiili of couis| will 
be subjtited to the oidiniiy iili etini tiiilv we 
miy then jilice tin pi ite in ()ueslioii befiiie the 
iliombuitl, so th it the riys may jiass through it j i r- 
jniidnularly II now the prnuipd Ketion of tins 
|i) ito IS paral'i 1 to th it ol the rhomboid, we shall still 
eec but 0111 white iinige , and the iiame «vill haj)|ien 
if the piineipil bectiona are peipciuliiular to each 
other. but in every other situvtioii 01 the jil ite, the 


rhomboid will furnish two pencils, and they will be Folartwuon 
distinguibhed by coniplemenlary Unis of Light 

I be motion of the plate in it* own plane docs not 
alter the/iri/orr of the tints their biightncs* only 
vniiici, mil bicomes gieate‘t whin the angle iormeil 
by the two siciioii!, is equil to li 

Ihise tints V try with the ihiekness of the plate 
mil iliginiiite into peifiit whitiness when the 
Ihiikiiiss Ineoiiits lonsidirihl In tin sulplintc ot 

I mi till i]i| I 11 mils are no lon^ii olisi rvahle wliin 
tin iliiikness IS ihuuthill iiiiilhiintii, oroiic liltieth 

I I an I Ml h 

Supinising O to hi the tint of the oidinaiy pencil, 
and / tint ot tin ivti loiilmarv the ixpiiiinent 
shows til It tin tint 7 i& ne iily that id oni ut tut eo- 
I iinid III still III tin li^ht rifli 1 tid fi0111 two ob« 

|iel j is I s tinii hm,, t leli iilln 1, is in tin 11 kbiated 
i spi I inn Ills ol Niwioii, mil tli it tin tint O i, that 
ot the i nil poiitiiiig tiansmittid rmj Ihs rule, 
liiiuivii Is I ot pi I It Illy giniiil, fill inininycry- 
st ils till tints 7 by no me Ills lesnnblc lliosc oi tlic 

III 

\\ In n (III M gill tl siijiiinil of tin Ni win 11 in iiiigs 
Is ob iiv ibh till sun ssive tiiiilnissis ot tin sune 
enst il, wbiib ailord the risjnitivi tohiuis 7 , ate 
JIM jioition d to till) i wliieb Ni wioii 11 is issi^nid lor 
subs! mils not iiystallired it is only louinl tint for 
any given density, liic absiluli viluis ol tin si tluik- 
ni ssts griatly suipass the fliii knesses hov n in tin 
Niwtoni m t liihs 

^^l find ilsu a iimaikabk relition bi tween the 
tint 7 the tiiiikniss if tin jd ili mil tin ilimiuts 
of Its double leli iili in, wliiili it is luijioitant to jioiiil 
mil I lie linage 7 only apjn iis wlnn tin jiimcijial 
seetion ot fin j>l do is niilliii jiiiill 1 nor jicipeiidi- 
iiilii to the jniindive |)l mi ol | ol 11 isiiiun ol tin lay 
wliicli J) issis thiniipb It II ivi iipjii SI tills jilate 
to jiossi s only (in oidiiiiiy jiMjiiilns ol doiibli le- 
li n non, ibi 1 ly will 11 giin 1 d bi ditiilul by it into 
two pi mil oin ol whiih wi'l be ii'i itid indiiuii- 
l\, till mill I e\(i loidiii inly so tint two jHiieiJ* 
lioni tin sum oiigm niiil, dlii bavmg jiassnl 
tinoii'li il ikiiiit Mil tes .ill \ II II 1 1 ir lluii is i 
e it III iniijidily oi tin Ii<,.,lhs ol tin it piths at 
wbiiII tin led I lys distiiy 1 1'1 iilir, at another 
mtiival, tin yellow 1 lys, tie inn, the blue, and so 
lordi II wi ill tiiinim , III III tin i piini ijdt s, the 
tint le lilting (1 in (In iiiteil Mini <1 tin (lilliiint 
iivs, tiking into I (oiint tin llinkmss ,ind tin In¬ 
tel sdy ol tiled iibli ell ictic n ol tin Jiliti, we shill 
ilnays liiid V viiy suist jctoi y agieeimiit intwiin 
tin eikiildioii md tin exjniiiinit f^ie the \r- 
tnli ( ii'ioMViiis III ihis Sii//)/ mill J 

Ihe Ml gul 11 ikviition whili tiiisi thin pidis 
III (u piolme m till jinks 01 tin iiiolieuks of dil- 
liient 10 0 IIS whnii i nistitii'i v Ink light wasex- 
tiemih diHieiilt 1 1 he d loveiid md 1 oihing si ows 
this dillietilfy bcttii tli m tin gt 1 ei il t smt ui nilu- 
,al jilulosujiheis to tin liws win'i iiivi bien tin 
found ition lit till //n my r/T) x/n'/ij hut at ion It 
IS not thereloie sulinieiit to isjilim Inie tin tiue 
jiiineijilcs on will! Il these jmnoinna i< i toiiiiilid 
the eonfutition ol an erruiii mis tiiuiv inioiiusab- 
solutelv necessary in this stage ol the invedigation , 
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.iim ciipiciilly when it is pii isiMu in ippiMriiue, and 
wluri It Is !)ioiif;lii f irw ii N witli tonlnltiitp in the 
llUst uoiks, luitnillisl III I the ditisivc ohjtLtiOlib 
wliicli li 1(1 h< I n opp I (d In It 

III! fund lull III il iIk (in III (i tins iah>r}olan- 
M7'/III ll 's I) III t'llS Cll IK I It d WIlLII I I i> ot 

i It III il lip III, p il II isi I III I 111 1 nil fibi (I dull I inn, 

pis sp(i|iLiidKn nh i'll in_ii ■ (i V'l dh'/id pi t'e, 

w'lM II Is |lll lllll II t'lL l\ III d I llll II 1 ICtl III I'll 
iiinl lull sill li^lil p IK Cl I II first I > ii itiinilis* 
till L Hitlii III 111 III till II piiiiiitivi I till s itiiiii liter 
tills til y l> ^iii to I if nil pi 1 indii il I iilliliniis 

iniiiid lilt II ( ivii L till s, si) ill It till II IMS 111 p llll- 

sitini Is ( irritd iluiiiiiilv on i ili sul of tin pnii- 
i Ip il SI elioii ot tliL ell III r I tin Inn p ipiiiili- 

eiilu to It, 111 I i I II I il llll p tssi 1 ^ ft nil one id to 

tile (llll 1 III llll VI I I III I »li(.li Is Us ipiii L Ml 

pr> III 111 1 II II < I III I (I i II III iis I ,11 iliiiiii d III 

I ^IV I I lllll kill Si t Ml l Is I U s ill It III VI liieli 

til 111 il I I I II 1 1 III I II ts I M I I I I I I (I II lii( e- 

I III ///!,/ t til P IV 1 t! u i linn 

llll it d I \ L 1/ ^ I 1 III ill 

/ i h ll I I / j I' I t! If till i\ I 

^ /, llll 11/ I I III/ I II I lit i/ III f 

II III II I j III I I I / I I I ll n h II 

III 2i I' I / It I I III I I'i I Inn I II II I) 

] I III nil I, ll ll III / I I / I / / // ll i II llll 
Ji, i/i I 11 nil / ! It I I ! mill fill SI hill i/ 

till I Ini j I iLilli ill nil I ll 1 1 nil ij linn ^i 1 1 - 

\ t!! I I I i till \ i| pi II III s|i ll t nil III It lie l> p 111- 
isid III ill I fiiiiiiii I iiiiiitli, and in in a/iiiiuili at 
the di I (Mil ll fi 111 ll 

I I tills I III It inn III oliKi till, (list til It wlnn- 
iiei till li.^liL eiiiei.; n^ fioiii i 11 \ st il »itli oiii i\i , 
vvlielliii till I III lllll k Is e iiiipi 111 (It tin distinit 
piiKils, vvi fill 1 til It till V I I p llll id 111 diiediniis 
at luht ingles In i li oili i ivliini the iniiilelt 

i ^lit III n I 11 hei II Hill ll I I |i I ii|sL ' iiid no i\- 

ii ptioii to tills I ll ( 111 \i t III ell disi I\i lid Non It 

Is ll fill lilt if 11)1 imp ll t I e IK 1 \i mill s\s 

teiii of mivi ilile ( li ll ni liiivv 'lie till elli 
III 111 I 'l till 11 tl It s| I t It till s( lU I 1 I ( 1 11 Is 111! II 
III two dim IIS tl I It I ^li vv'iii'i I di ike 
of dill i tl II, ll Is In II i I I d I In li\i I p I i i i ii 

lUit lllll Is I s ill I III dill ' I 11 n I I til s 

the )l l ll vv I , I I I i 11 if iil| h I e (I ll 1 e I I 

sueh i III mill I I I ll I’ I I lllll sii mil i in I i 

.III in,,,Ie ot 1) vMi I (In I lllll nil pi UK (ll p III I 
tion of lioin ,^1 III III 1 „i t til It Is ll pis till ii,,h il, 

the aii^le 1 bi in ll ii i jii I l 'III , the li in iiiitti I 

peni d, iieoi llll,, 1 1 llll doitiine of inoii ilih p I m 
sitDii, ll nhl b IMll(ll^; 'nil i I llll ir III llll j»i- 
iitiiiii filiini,iii Ill'll / III I fii/ii liiiiliii loll and 

when an il}sed l>} me ms i I ,i ihoiiihoiil, it would i\ 

hihit, m two positions ot the pinieii il sieiioii ul this 
ii}sitl, oiiI> I siii„L llll i,;e*. Hut th s Is s I f ii tiom 
belli,; tiui, ill It // lie jilnli tv o/ a yto/iii //i/i/tivi, 
till pined will be lonstintl^ divided into two iin ),;es 
of equal niti iisitns, wli ilevei llii direilioiiot lliepiin- 
eipil seetion of the ihoiiiboid in i> be 

When two peiieils, derivid fiom the smie ori,;in, 
and possessni,; the s line vel eii\ aii in ido to iiitei- 
seet (iieh otbei at a vir} smill aiyle altei having 
tjavelled by ilillerent paths ot whieh the len,;tl)s arc 
slightly diiieieiit, they in ly destiny each othei eom- 


pletel3,aswi have already seen, and this deetrue-rolinsatiun 

tion woul I IS It lllll) tl ke pi ice d they eame by the , 

same |iiili with ilitiiient veloeniis Let d be llic 

(liiterenee of the piths whieli deteiminis, in the first 

( ise, the peiioilie ll s( lie of the points ot spice in 

wliiih two 1 i\s ot a certain liomogenious light pin- 

ilnii toinpli'i (1 irkness by tillII iniiiiirenee the 

sail I htcii ll will tJvpuss, in the sicond i isi, the 

qii unity b\ wliieli nni ot the lays will lequiie to bn 

mote advineiil tbm the otliei by tin eseess ot its 

vilodiy, in oidir that the li,.lit m ly a,, im lie lU- 

stiiyiil \\ lie I, in i eiysialli/i d pi Ut, tlie dilleirncc 

III llll links ileseitlKil by the nrdiiiiy andixtrn- 

oiiiiniiy nys of a g veti I mil of light, or when the 

(III el III the iliflerLiiee of vehiiUy is 0 , ml, oi (ii-f. ’ )ti, 

I III ing i whole mimbei apeniil pii viiiiisly polar- 
isiil iiid tl iiisinitted h\ llll pi Ul will aiilviii/i- 

I III/p lllll III III the piinnlixi plum, m in tin lUl- 

II III I Is till pim(i|lis of the d iliiiie of movo 
di'i p I lit III III ll (,11111 

\\ III n tlin pi iti ll IS such a tliieknes , tli it the i f* 

III 111 I ot the p nils (h sei ibi (I by tiu oiiliniiy mil 
(\ti loidmiiy 11 mils is melmliil in the genual lor- 
m ill I pj) (/, till h III mil ll I III xnU iippiitr to 
I hi III mmoih 'll it tlie pimiipd seetion of 
till |il 111 111 iki s III ll I of n With till primitive 
p II i ll pi 1 iiisiiion of llll nil nil lU h„lit whiili, 

IS V i ll ivi die Illy sim, bv iio means a.,lees with 
the doetiiiii of in ive ibh pol ills iti in 

Litiv when tne tliiek Ml s of the ) I Ue i inploy i d 
Is not eoiiqvielii mil (1 m ly (I (In pieiedim; i v,.- 
pie 1 ns till 1 ! 'l I “n < i I'll limit / ixs 

llll ll I I III 1^1 i ll l' I o' lull. 11I / fi jinilt I p I- 
Ill t II tills le ill Is 10 Its ll (1 nsi Unt than 
tieliiimi withtlielius ot niovi ibl | liiisition, 
siiui lei ndiiig I I th si Ims tin pol n i id im iiieiit 
I ly ou,,'t ilviys to intip, eoiipletiy p liiisiil, 
wi ll 1 sim,ih ell in e of tin ui imtii i I I's pi lev. 

It Is lilt tliirefoii, 'iiiLi dly tun tint i pinid 
of p I iiised liomogi neons li_,lit, which p I si s lliiough 
t'lm 11 y s| iih/ed | i itis, i iihei pieseius its pimiitivu 
|i liiisiti u I I is-iinns i III vv oiii it tin angular 
(bill if III I vv llll ibis I ills till wli ll I dull of 
til osidi ll IIV III III ns itti dinted to the rnoh (ules of 
I1..I With ii-piit to till ohjeeiio.) alii uly m idu 
t ) tills tl I ly, re.,ir(lmg llie eonncxion lobe estn- 
bli lllll bilweeii tin plienimini ut thm plates and 
tl s( of tinek (lystils, it smiis to iitiin its full 
line Slid It bis not beiii tstiblislnd by experi¬ 
ment til It the nys coiiiiiiied m the plienomeni of 
thm pli'is me polar sed m two rectai gtdar ilirce- 
tiu.is. 

biqqiosing, Iinwivi 1, for a moment, th u tins were 
tlie ( isL, and tint 1 luniiiious pined p issmg through 
a thin plitc oi Milphite ol linn, is iliviiliil into two 
1 lys the one oiilin iry 'ind tlii olhei ixtiaoiilinuiy, 
pohiiseil at light angles Ictus i x mime whit would 
be tiu eoiisiquenei M itium itieady sjuakiiig, the e 
two nys follow in general difliient routis wiiliin tlie 
ciysial, but it is not po-sibie to vipaiate tliini pli}> 
sie dly, bee uise the iiii|i( I lection of oui org iiis forces 
us to eiinteiTipJate ob|eets of a ceitaiii extent, 'itio 
aUvoe lies ol a moveable polaiisition will exainmo 
tins light t/t n muss. 'Huy will find m eeiLain cases 
that It appeals to have preseived its primitive polari- 
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PoUriMiion sition; and in ot!iLr!> tint it seems to bt polm td m 

azimuth differing by 2 i, tind ibtj will biiut i m 
elude th It tliiii pi itL!) act vir) diircrnUh fii m a (In k 
crystal. 

Ihiscondiis ) I, lioniin, in ly be di I nil il \\ In n 
VIC 111 ike list of t (link tiysi il ill (1(1 I n\ n 1 i \ 
ti lordiii iiy iin iqes in sipirit d, hi ‘■tii \ tin )ri 
pniKs of cich apirt. In (lie t ist of ili tlin[ilit(s 
tile oliieivii Ins to ('1 \ itli li.,lit \ bell i hum d 
and ei)iii|ili( ited Now hIio ( i fin in h lii i t bn 
iiig 111 id< tin c\pi iinii lit, tb it Ih i i ly n i ' I n 
ised It light ingles, Hill I ot s( I 111 ni < i i i i ti i 

leu ice, to line Iml tlnii pun itiit | In it m 
ynd Hill not ( s.bibit m ii U iiiiedi iti | ii it n tin 
of the otliLi', Hbitb nil lit be e n nbiel i" 
trmij os it ^ 

llu le idei Hill now by\i eoiiiei tiirfd lliit in i r 
del tocliieilili tiusi III} t inns jibi in i n n i, it hiII 
re(|uirc to be piovid. In t, tbit tno peiiiK iie le- 
luall} fniiiudiii tin thin jil iti s of 11\st lli/ d nli- 
atmets, IS Hcll is III tliiekii crystil , pdiiised it 
light aiigb s to ( lell otlu I ind M ( ii lly tlittlnse 
pe in ils, will 11 liny iic mixed, iiiiy exhibit the up 
ftatann of i pol iiis.i(ion iiit iiiiediite bituKntlic 
two scpirite diicctMii'- Si tli tin n is the object of 
llu very debeite cxpeiiniiiits nbicb in now to be 
1 dated 

A pi nc il of boinogcncous solar Iiglit In mg ton- 
leriliitid into a very si>i ill point by tlie lul of i 
lens of I slioit focus fixe I m tin h itu r 1 1 d iik 
loom tin pciiii* (f diet 1,^11 'in i I < li iie n d 
on tHO platt •< of ,! is-, s i iiil\ on In i d to ( n ii oth r 
aiulniakiii' in lOf^h hiiIi tin i ly of ib iil 'i tin 
pciuils leticcli 1 by tin tv o plilti mil tin i be c nii- 
plclclypolii id Old hIu le llic} 1 III !■■( e 11 leb I tin r, 
tbe} Hill loiiii lie,lit iiid dnk stupes nid Hlntivcr 
tbe position III tile pi Ite in ly be the stupes mil be 
pohiisid m the siiiK diieetioii as tlic le o pencils 
hIiii Ii sthiMl tin in 

It He noH tike i vciy ti tnspiiciit |i 1 Ue ot til 
plntc ot linu and divide it in tin innldh so is to 
InvL'tHO pi lies ol c X letU tin suiii tlinkins . if h( 
(ix one of tile Inlves ol tins pUti beline iln minor, 
in hueli asituition tbit it in i} ti in mit tint p tied 
only Hliieb is reflet ted by tin lust mill >i mil so 
tbit till piineipd sietion nil} in ii i m ii .^li el 
1 -j Hitb the piimitiee pi me ot |)oliii itioi md 
then tin otliei hilt of tin pi itc m tin hi} ol 
tin polnied l^lii iifleetcd by tin otb i niiioi, 
blit Hitli Ils piiieip I section it iinlit nigh t > t'nt 
of tin otiurplitc, ind m ikii g in n^li ol 4 i hiiIi 
the piimitivi pi me m i eintiny diiieii ti l/m 
if ihfSL jiuhiii ' HI Ihi unm miniiti as t/it/ /la/is 
iiOHiver sill ill tin iiieisiiM of tin ii iloiilih icfiution 
imy be, tiny iiinst divide tin leHictnl i ly Hineli 
piss till on'll them into tee i pencils of the siie m. 
tciisi'}. Hid pihrisi I It 11, lit ingles to cieli o inr 
blit III the' positions luic assigiic I to them, it hiII 
evidently li ipp( n tli it the plane < 1 pol in itioii ol llu< 
ordinaiy pciieil coming, fi r cMiiipli, r<oni tin iir,Iit 
bind pi Itc, Hill be parallel to the plain of poliiisi 
lion of tin ixti uirdiinry pencil of tlic left hind 
plito iiui tbe suiic Hill be tiui ol tlie tno rein lin¬ 
ing pencils ol the nspieliee plates. 

liub bung admitted, it is cisy to sec what will 
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Imiipeii It till’ points in hIiicIi tlie tnu pencils inter- IMarmcaa 

sect lull oiler lIu’ endiniry lUs ol ilu light ^'B* • 

b iiid [ I iti H II It one iiit iferi mtli tin ixtrtiui-' "" 

din II \ 1 11 s of tin le It It lied pi III sun tin ^ lie po- 

Inised in (In s mn elii i e In n, ai d ml] ni i i j,ionp 
of li.,lil ii I (I erl stii|is iinl i e ml , loup mil be 
II iihdiii llu extiiiidnuy lys i | tin ii lit hand 
1 1 It! i> d ilii Ol II 11 III I s e iii| nil. Iln luo 

( iiiiins mil I) til lenthir e | ii ili i I im c nli otbei 

Is til |liiis II II III II n 1 I I cn 1 i bit re fi It 
t 'll Is III II II I ,^ly III tkid I I ibe ii t< inn ib ite 

■'pill m sli II find till I ns I til II eh eiiptioii 
illM Lil III ill teen I In bill |s ||i y | m HOH 

lee eiei d I 1 1 II II y pol II llu s iliiyii iiibotlier 

miboul ( xli liitii , ny ot In pheiuiincii' ol mtii 
fill nee, nd tic <}e bis (In sens it in ol i iiniloiiii 
I , lit (Illy 

\ I III hIiii II IS no b ss i vidi i t tb in tbe existence 
of llu tHO sy tinis 01 sill,) s, I ibit nbinweem- 
)il()y the suljib lie ot bun e leli 11 tin sy sti ms is com- 
plelely poliiisid, in i pine pi i peinin lil ir to tbe 
pi nil ipil SI e turn i 1 tl c pi iti h liu b is in nest to it. 

Now tbeii IS n > one el tin e ons((|u< nets ol tbe 
supp isitioi) Hitb nbiib m set out lli it is, (be sup. 
position lb it i vei} pliti diyidis| I n ised be,lit p isa. 
mg tbroii,,b it >i I > hi) jnuils j hut I at ii h! 
ap /is, that IS in t lull} e iibiiinil by (bis expiii- 
mint, i be tl utb of llu b}potlusis is tb iifoie de* 
nionstr Ite el, for evci} oilier mode if sepinti m or of 
pol Ills ition of (he itys, tbit I r exmiple hIikIi is 
didiiid finm iln | iiniiiibs ol ni le bli pidirisi 
tion, H iiild le ,i I to [ 111 II I I It I dll (il*eii lit II im 
Miose hIiii II II 111 I) n di eiibi 

\ inti It tent 1 t ) till I s I I ySi I I \ li ) e on 
tilling m neiiii t ol tin cm inn t lei iinibrHbnli 
]ii I irisi 1 1 ly s ne i ip bh i ' i e i i ii , ]ne ei ible 
ellicisol inliiliiiit H II I I nil i nt t > e nvinci 
the icilir ill It till tie 1 sy I 111, (t St ipch ulneli 
lilieb n (In iib| els 1 1 tb i xpeii in ills e n o.ily 
line Iik II (lie le salt ol tin iitei*eiinei el the eneli 
liny ii}soioni jil ile mil) die exit i idn ii} ra}sof 
till o lit r Init ii M d ii mie i nti rl mn d on 
this subject, the’} niubt be iiiii i d ni i it I illomiig 
man IK i 

Ui mi.,lit substitute loi flu tno tliiri pi ltc», ivbicb 
hive luiiiei I I yell two (bie k e ry st il loiixmiplc 
till llu III) (Is III en bill Ite ct linu, in iv bleb llu 
eloiiiih I liuli II Hoiild be m mil t \s lu’migiit 
llu I toll >1 eji I i I ly the ciiuise of e ub peiuil, ai el 
iiiti'iipl ill IIIII (111) 11} seiitn It nil, bt thus be 
pio I (1 by llu mil t dir et i II'i nee lliitliit’i lui 
m iti Ml I I tl e til ) I Mips ol s|iipi It s neeissiri 
iiul uffiii It t I it llu (>idiiiiiy|en li of r ( il tbe> 
eiystds I in dll lit till exti oidmiiy pile I el tbe 
et < III I till re 111 L lb dll 11 tiui) ot llu pol ins 1. 
tl Ml ol ilnsi I iii„i s, eh III mined by the . ul of i 
rlioiiib M I HoiiId ilsu be ixietl} tin sime as in thi 
e 1 e III the i inployiMi nt of tin i | 1 1'l Ibi only ri- 
niirkibl dithieiiK betiveen the tiv i ex[ iiiiiiinls 
ivoiild be in tbe d(,.iee ot sipiiitiiui ol tin two 
er iiips III 11 ngi Ibis elistiiui, ilepiiubiig on the 
ebib lenee ol the yiilbs desenlud b} the iidinir} and 
extiaordinir\ i lys, would be ‘ gie itei [m rather 
bmiilleij Hitli tbe cry st its thin mtb tin {I tc- It 
might even iiappcn, if the cry st ils ntie very thiel, 

0 li 
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1'Jir II II tint in ordtr to “ Ini ijj tin ‘.(iipcn within the held 
I >► ' otviiw, ["or to ri mil 1 ilitiii viiibli]], It would bi iiL- 
’ iis'.iiy to com])* iisiiL lor i put ot tin, iliilcicni l ol 
iJii. Lnfitlis ol tin piths 01 ol the m loeities, hy thi 
assist UK ( of It pi OIL Itss li\cd 111 tin w i\ ol i ik of 
tin [Kill i|s hilt III i ttry t se the ii suits of 'hi, i \- 
pt iiiiiLiit would he I i|u ills I'l I iiiddtcisiM. 

It 1111^ ili-o be aiiiidl. III tin list pint ,is a lull 
iiistver to ( \i IV ob]( (tioii til'll iiii^'it be i used i^ Jiimt 
this e\pl lU'itioii ol tiu loiiiiitiou ol tin two i;ioiips 
I 1 siiipis. III the thill pi III s, tbit till iiiteiv il v hieli 
t p 11 lies the two sysliuis is ilwa>s so lipeiidiiit on 
tin double nfrutioii ol tin plilis tint its ixuit 
I iiiiierii il V due in is ils i}s bi ih liietd iioiii ilie 
ileiiieuts ol the do ible iiliution, is obt lined t)\ 

I \peinut ists >11 < tliir poilions ot tin s one sub- 
t lift ( II I I M s I II J 

V\ i iniisi iiosv 1 oiisiih I how it wi 1 be poss hlc to 

I eonele tin ispuiiniit whieh h is been lelitcd, 
iiuiwlnth |>ioVe the subdivision ol tin lif^iit into 
Iw 1 peiieils, |(iliiised it 11,'lit iii^i s to eieli other, 
vith the ollii I lul w bn 11 Si I Ills to be opposed to it, 
ill It wlun the p'ate is ol i pioixi ibiikiuss, the 
whol ,{roup ot poljiised 1 is , tint pas lhiou,,,h it, 

II ill ip(eui to be poliii'id (ithei in tile | iiniibve 
I I ill ui 111 ni olllel iinkinj' with it in lli,,le of / 

\\i make. 111 It dirk 10 nil i viiv snmil 1 idi int 
poi ol bouK ,11 neous li^ht, by me ills ol a leiis is 
tile I Iv nitiilioin d We leieivellit di\cr,;iiig pen- 
ill on a ]d ite of iss Insiii^ its pisit 1101 builiee 

I ovneil witli a bl le k v iiiiisli supposiiiff the plate 
t ) hi III i seitn il position, iiiil the divei,;ii^ peiieil 
t I he IK ill) huii/oiital. Old to mile an ingie with 
t 11 snitiee not inueh dilliiin,i bom tint ol 1 uni|>lete 
poliiisiiion when this aiiaii,;enieiit is euiiipIeUd, 
\i |iliie in till was ol the letleeted li.,lit a iliom- 
b< III ol call irious s,ni, its pimeipd seetion nnkmji 
uith till lioii/oii. 01 with the pi me ol relhelini an 
iii^le ol 1 I In this position ol tin ilionmoid, the 
luht pissiiii; thiou,'h it is disided iii'o two peilells, 
the 0111 oiilinaij and the olhei i \li midiri iij pilii- 
isiil It ii^ht aii,,lis, md ol iquil milII its Alter 
h IV p issed thiou,,li tii lust ilioiiibuul tin two 
peiieils tall 011 iiiulhei rh niihoid ol the aine thiek- 

II s«, but hism^ Its piineipii seetion peipeii lieiil 11 
t> tint ol the ioiniei. lln oidiiiais pein 1 wi I dn n 
be siibjeeti d 1 1 the 1 xtr loi Im irs teb iction m it md 
tile reveise md llie two jieiu ils will eniei^eliim 
tlie Second liiombiiul, one polaiised in the |>lain ot 
Its piiiicipjl seetion, and the othii pc'ipenelieui iil\ 
to It 

Let Ub now follow the louise ol e leh ol the pen- 
(Is 111 the lust pi ill It IS evident that on lee nmt 
eit then eliverpeiiLC, they will mteiseet i leh otliei 111 
i spiee bO much the widei as tiny bitoiiie nioie re> 
mote Irom the rhomboid tin 11 |uimts ol emei,;inei 
In mg distinct, and sensibly sepiiited the obbcrvii 
may inteinpt m tuns with a serein either tin ordi¬ 
nary or the cxlraoidnnry pined, and inlight u at 
plea 6 uic any other object either wiili the oim 01 the 
other separately, or with both <it oiiee. 

Ihib delicate and compile ited experiment being 
so tai advanced, let us plaee a class slightly lougli- 
ened, in a pait ol the held of vuw common to the 
two pencils : marking, by a very line opening in an 


ON or LIGHT. 

opatpit ph't tosciiiig the ghss, the precise spot on Polirraion 
which wi I \ mil attention , tind employing, tv utiial, ^ 
a doiih y 1 bveiing eivstil to anilyse the diilciert 
ki ids ol li It which, liter pixsing tiirougli the sbt 
111 till III i|dn I III, ill put an iiiiige within Ihi eve 

It will iioiv e isi|y be obsiived tint the oidiiiiiv 
riy. Will! It III VIS alone it the apiitme, whiievti 

II iiiav bl I I le il, u ideigois iu> moililii itnm, and it- 

III nils I ol ius((| IS It w IS II' line md tiie sann is trim 
oil'll ( eti uidi lary I IV but il both ihose 1 ivs mit r- 
si et i ii II olhci III the lit, and inli r the eye to,,i tin r 
till |>heiiomiuon is by no n i mu so niiple, and itx 
lilt ill ill iiges teeoidm^ to tin pine 11 eiipied by 
till lit su 'b It movine ibis slu gtiduilly by means 
ol I soil w wi s( on linil llie point while tin light, 

I im] r eii ol ll < t o pi mils that (iiss ilirimgh it, 
seem III Ik wiiniiy |iilaiiseil in the saiiii iiiaiiiiei 
Is ilu p mil i lb It Its lirsi lellielion fioiii tin plate 
il^'iss tiilliei on tlicpliiu ol pul ins iiioii seems 
to III I ei| end e d ti to tin pinmlive plane uni in 
position mil iiiiedi itc between tliese, the i lys trails* 
iiiititel alimii no uiiteiiil ti ices ot pulaiisition it 
lb. 

1 Ins expel incut tln''eluii olb rs us the singulai 
plieiiomcnun ol two p< mils, pol iiis d ii|i,,lit tiigles, 
vvliieli, altii iitvme iiiiiisieted eieli oth r m tin 
giouiid cl iss, iimte w illiin tin evi.mdto 1 1 t j^ether 
as the test ol tin ibotiilioid li >ws 1 peiiei puliiisril 
sometimes in one ilniiliuu mil sotii rums m an n|- 
pObite oni 01 so lu limes without my sensibl tract 
of puiiii iti II, Vecurding to the ma^^intuih it the 
dilleieine ol tlii p tills ile eiibed by tbi two pt mils 

It IV only to issist the imi^aiitioii tint lln imti 
of giouinl gl iss II I bien supposed to be employt I 
lor Us piiseiee is not ntee iry to tIu siiecev ot 
the experiment \ leiib alone may be used ioi id) 
serving the ttiie. luimed in the 'll! by the iiilirler- 
eiiee ol the luinmous pel i il il huwivii, we mere- 
ly ])l IIId oiiiseivis wall thib lens beloii toe twoihom 
bold 1 K eve woiilei only leeeive i umiuiiii md 'on 
lamed ii.,lit but is soon as i doubling ciyst il is per- 
lietly n terpe u I between the leiib md the ihom- 
buiils, 01 between the ii is md the eyi, we bhdi ub- 
sine two syMems of link and biigbt stupes, the 
blight stupes ol one ot the imageb cuiicspuiidmg al- 
w lys with the dak stupes ol the othei ihc middle 
sill) IS, toi eximpli, will be biigiit in the oidmvry 
nil jge, 1///n yjii ip it Httion of thi inti)po\id uystai 
IS to the pim UiXL potm tsnlion of ihi lays tn 

th hlmUuidf,fiss , an 1 in the same eabe the middle 
btiipi will be link in llie exti luidiiviry image ilia 
point ol sp lee, occupied by the middle ol the iin ige, 
seeaib tlieieloie to ti iiismit to lln eye, through the 
iiyblil, only sueli li,,lit as ib poliiisid m the {Uinii- 
live plane, bieause it liti ds only an ordiiury image 
ol the light and this eireumsianti shows also that 
the efleets ol inteifeienee in tin exti loidinaiy image 
icquiii, Ioi then eumputition, the uildiiion of 'il to 
the dilierenee ol the |iathb desiribid. 

\\ hen the piimipal bcetion ot the eiyst d nterpuv- 
ed between the eye and the ilmiiiboid is pi rpendieii* 
lai to tin original pi me ol pol iribation, the two kinds 
ol pcncilb intereliange then efleets and in tins eisc 
tlie central stupe of the extraonlinaiy iiiidgi isbiif,lit, 
and that of the extraordinary image is completely 
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I’ hi i- III m (lark, as if the diflt't ncc o( the p ilh^ of the rd\ s i orni- 
aJi'lii mg It were Jrf. 

It lus been hitliirto viippo i<l thit the (irun ' 
ptncil (ontamid on)} homogciuous liglit >>o tint it 
prodiicLit onl\ bii(,ht and dirk stiips Init i) hi 
( iiipio' white light, till stnpis n'll hi lolouiid hi 
( Hl^L d lias ddkiiiit vdins for the i i}s ol ddiiiint 
lints .mil tliiii fiiiti nti pritiscly the siriu as are 
divdopid by pol ir »(.d lijjlit m tliin pi'sigi tlirough 
cry t dli/td platts of ill pos iblc ihii knents 

\ lixi woids will Him he sutlKiint to show the 
iikkU ol iitioii of till i plitis III the pluiioiiKii i of 
till Loloiiis flirt di I iih d 

\ pulansid lav passing thioiigh i ci\stilii/id 
pliiti, wliKli pos ^sistlii|r \( I lit dniibli II li iitinn, 
is diiidid by It in itln matK ill} spi ikm ' into two 
pi mils pol iiiscd It 11 /lit It |^'lcs blit III 1 pi III ils of 
tills di sciiption do not II II I ft It tin pi iti hi I thin 
foie not < \hibit coloui to tin n iki d (\i wliitivir 
ilstliiikiii s nny hi iuiihIilii it is ody(\|io-.td 
t j pol nisi d li lit ttui tills ll^ll)t I cot iiRitd \(\ 
[iinnu lit 

ham 1 1 tin oiilii 11} ind ixtinidin ry [icni ' 
trinsinttid hy tin |lit<.Hill i., iin In dividtdniti 
tHo ii Ik II It p issi s tlinuijli in irliro intit pisniil 
iiystd II i ilioniloid of t di iiioiis s| n Of thesi 
ftnir mil i.inl pt iciK tin two hIikIi follow tin 11* 
din II pith hiM III no iiiiit si/iiriti I tli in liny 
Hire It llim iiiKi (IK iioni tin pliti ii 1 tin 
aiiK Is lull ol iIk iho I'triordmii} pi nt d so 
tint till i}( Hill iiitninli)} piKLiM hut tHii disti lit 
iiniigi 

Ol till two pr IK ds HInch thus loiinii m the lor- 
inition of the oidnnr} in igi, the oni h is oidiniry 
initsptssi I iliioii li ill pliti ind lit iiiininiil 
oidiiuiy in tin iliiiinhoiil pi mil ik ir tin i}ij hIiiIi 
till 11 lion ol tin iliumbiid his luin Mi/niii I lot 
nil II,, till otiiii pniil tiom liii i\ti uiidin tiy to 
'III iidiiniy iifijitiin I In dilhr nl I mil of i ly 
i\ d line I t VI loi til III ciyst ils I ipibli of d I lb L 
t K tl 11 Hid t III l|U lilt) of M lout. IVl'Hl to 
till |)'k III IKKn i III inti ill mill as hiII i iiinuini 
l\ III ill t imi (Usiiihtd. if III till pi 111 1 ni) li }nl 
till dniiinii bitvMi n lilt viloiitiis I f thi iiidiiiii} 
mill i\ti Jill din Hv lay i iii ri sponds iitlur >i iiioint 
I 1 llnilni SOI of till divirsily ol till tivo iiliai 
tl III to I iirtini ijiinlily it, in its innltipli tin 

I II d of I lys ol hIiiiIi tin intitv d nd iiitnniini thi 
ifistiurtiin n hiio^ ivvlioii inimbi i will lit h intiiig 

II till ordin ir} inngi ti insinitti d h} thi ilioinbnd 
\nd this dint. It must agiiii Ik ri pi ati it, di pi nds 
n till mil rfi iiniL of lilt two pinnh ol hI kIi this 

I n 1,^1 Is iiall} loiiuid mil hIiicIi, in lie jl It, pus. 
hisMil diliirint vdocitics 

If tl ( (xpiiimiiit Hitli thi tHO ihomboids hnd not 
Liii^hf us that in oi In to t iliuiiti tlu mutual ac¬ 
tion 111 till luininous ray-, uiiidi in pa-sing through 
dill II It (i}stai<i pos c sid of douidy idi ictiyi 
jiivn hivcsiyiid timis diiingiil thnr phnis ol 
po III ition, till orilin 11} 1 iHs d int ilntmt ii (|imc 
sine modilicalion, we should Inve luund ouisclvcs 
ariisted liv i eoiisi In tbli ilifFi uity 

III ddfnniei ol *hi ydontn s being the symi foi 
t' two peoeils of nhidi the exti lorilinai} iniige 
) )i lid bv till rh miboi 1 consists, and lor the two 


which coniui in tlu formition ol thi nrdmnr} image. 
It would sfirii that the iiysni the saiiu luloiii ought 
to III dcstroyid itonii in both tin irnigs, uultlut 
Iho} ought to ixliibit till sime tint hut il hi iicoI- 
led that iltir having e iliiilaled lor one ol I'li 
images tlu illiit ol inteifirc ice lorrtspumhng ti 
the(liilirnKi d in the pith, yii an oblignl hI m nt. 
proind to tin other inii/'i in oidn to ohi in le 
suits eonluMii ihl) to i\]iniinnit to idil hd to ihi 
iliIhreiKL (it the | ith or to tlu dhil oi tin diliir- 
ence of the ydontus im ddhndl} yvill ilisappui. 
Suppo ing ‘ d [ nd'\ in the iirdinirv imi^i to on i- 
sion till dtstrnition ol the ltd i lys, I \ \d [ d-\- 
^</J Hill correspond on tin ninlniy to thni most 
niniph le i^iiiiiicnt in thi ixtrioi liniry iin ige uni 
lii(si tnoiinigis Hill ixhihit tints ii^^orously emii- 
pliniiatiry to e idi otlin is the ixpnimtnt shon 

ilu ii louts divdo|Kd by poltiisid light, in pish 
mg tliioii II iiystalli/id pi ites, being only, to speak 
loiieitiv, poitions of sit pis prodiiud fiy ininfn. 
inei yve must ixpiit to find in thiin by vii}in 
the •hid IK SSLS ol the pliti- tlu same appaiint de 
viitions of the |)l iius ol yiol iris itioii, as vvi luund m 
the (xpiiiriKnt on the luirou stupes produied hy 
nu Ills ol till I lys tl in niittid hy two piitis 11 sui- 
phiti ol limt of nhieli tin |irincip d sn tioi s hi re 
pi i|)( luliLul ir to L nil other ind it h is lire ii’y him 
icnin' (d tliat tin- inilogv is snppoitcd hv oh eiy t- 
tion 

Ilian si iiicly bi doiihiiil that this ixphiittion 
Hill leuhl} III id()|it(i] as lolly satisfji lory, bv ill 
thosi Hho Hill givi till ni-i Ives tin tioiihii to(\.t- 
mini It with siifiirieiit ittenlion iiul the siih/eet ni ly 
HUH hi eonduih d with tin lornu las wtndi ixpiiss 
the intei situs it tl i oii'iniy aid i xtr loriluui} 
tin 1,. ( fill till ( i-c ot I jiiluisid 11} which has 
pissi d tliioii^h oiii or tHO i ly s| dli/ed pi itis, v illi a 
l>(r| I iiduul II iiiiiilm i wli tivu nil} be the situa 
til tl ot tin II ]>i II (ip II s( 11| 1(1 

I Ol I sii II |il lu III il iii,^ unity til inliisiiv of 
the ] r niiiiVL lioiiii iiuous p mil t the ingle mule 
hy till piinnpd seetion ol tlu |lil( with tin piiiiii- 
livi phiK of pol iris tun V the ingle in uk hv tins 
sanu pi 111 with till piiiiiipd siilionol tlu ihom- 
I Ol i Ol ol tl i II 111 imitii pi I m hy meins ol wliidi 
wt indyse tin luiir i nl li,,hi o—< tin dillneiiLeot 
tlu |i itlis ot tiKoiilmii} mil ( xti loMlmaiy I lys it 
their emeig nii d the interval ilri nly ixplimed 
and - tlu eiieii nil III ei of thi e reli ol wliieh tile 
diiinitei I imily m sli ill tlu n litye 
loillii oiilinirv iiiiu, eos —sm sin 'J (_ \) 

o - 1 

sin - 

lor the (Sin iilinuy i i f sm t m„i— 

I )—/ 

sin - 

V hen the pol irisid ppneil has pi-acd tliroii Ii ti 
yiliti- thill mist In an iddition il domi nt ii lit 
loiniuli tint IS, till High fornitd by tin jiiii | ' 
siiiion ni tl s second pliti with tlu pi ni i vi | In 
of )>o' I I itioii lit this angle he / ill if e i In is u 
timing till -iiiK s}ii)l>ils, mil lit — I tin ill 
lircnet ol tliepitlis bd i,.iii to ili -iiond pliti 
till intensity id tl' i b iir\ in i 'e i oided by i j i - 
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(il (j| hiiiji) jciitous Hill llitii bi, iipKstnttdby 
n>s’\-l- sm sn ( i** -(/ + *—') s> — 


kill 21 Ctli ■'f ■'111 '[! {■ — ) 


cos {--m 


t -) It 

sin '_(/ \ I —») Ml - + sin / >111 J» 

" ' ^ —' ) 1 1 

kill 2 (t-] i—'t) sill ■ anil the mti II- 

it 


sit) oi tliL (Xti loidi iiiy nil i> lotind li) siiblrKt- 

111^ tills I \|)U »l(lll fl III I lilt \ 

li HO i ill ul III >nni ill K m <idin >• to tin >1 loi- 
inulas, till iiiti ii>i(iL> ( I (III I i>s 111 till dill lint III 
lours uliKII I iiiii|>o>t hIiiIc li III, Hi (lilt nil till II il 
i)('lie ordiii 11} or I I III! I\ti loiilin 11} piiud, nln- 
llur till 1 _li' |)ii VI Ill'll p liiiid, 111 ])i>id 
throui'Ii lino III two 11 \ >t illi/i il jil iti > . nid il iiitlii> 
I llcul ilniii He i iii|il 1} liii 0—I iiid (11 It —( tile 
values I 01 II >|)iiiiilni ' M till iikI iiiI mili[imh\i. leli le- 
tioiis to H till II the dill II 11'spi Ul ' 1)1 Ills Ul 'ib- 
ji 11, HI >h ill In d till III) I 11) I 1 1 r inn ill lietHii n 
the ioi Mini i> iiid till i\|ii null III , i vi 11 111 tlio 1 ii}> 
Ills Mini II diuid tills til it l|i|U II t > 1)1 II II I I llll- 

i/ii I I I ill I I III till I iloiiii d nil ' ol Null II 
ill jilii iioiiii III ol Ih >1 linn plitis lliiiiioii, 
ivlni'i SI mid I I >1111 |ii I Ills to ilh 1 1 in uiu s- 
ii|itionilil ill 111 I I ill! II III till s} ti III ol 111 IS ion 
vvhiili sii'ind I • I II till issi I n i ol tin mo I 
sin Mil I I'l Hill'll I I ill moll t I'l s ol li^lit, hIi ill 
sii III till nil till II I I ill i )Vi I, 111 til I i p 1 til II 
in i\s III lit III II, ipiiiol polls, mil III ,.i|iit I, 
mil ivi I I ki I 1 o' I mission li tin upiiniiMil 
|ioi'it till p I mil Kill lit III lilt Old}, i HI hive* 
jn I s 111 III III I lilt mil Ul) ivoid dill i nisi- 
i|Ui 111 i s ol til I iipii but nil \!i lU'lible livsot in- 
llllllll L 


'll I I. \ - On ( mill lit Polan i 1 . 


I II I 111 1 ol I III 111 a on 
hIiii II Is noH to III i I I 11 - 
id ditli IS I I iiti ill} III in 
tliiisi VIhull hue I) 11 iii- 
tlll I to l \ lllllllld 

Sup|>iise ill It 11 u in ' |i d i- 
I Isl d l PlIK I III II lit IVI 
i iiisi It to null 1^0 iHiit 
ovi I, a till 11 II ( I 11 , a 
t It il III! i tioii Hiiliin 1 p i- 
lalleli piped ol ^11 s, is sien 
in till 11,^1111 : till III H pi loes 
III .1 III 11 III hi I ’ list) II])- 
pi) I to 1) nil I III I It an 
in^li it 1 > to till |)l I H ul 
|iiiniiLi\ I dll itioii till 
i nil 1 ,>1 nt |i mil vvill ih n 
hive ui|uuii soon piitieu* 
lai [iiopirlii s, hIiilIi ,iie \e- 
1 } loni II k ililt . 

WIkii tills eimi^inl ptn- 
eil Ik anil}k d uilh a ihoin- 
boiilal er}stal, it is loii hinll 1 
iloeom]) isid into two 1 i}s ul 
tho same intensit}, vvliatevei 



nil} It till diriitioii oi tin pruie'pal > cti n. In o 1' > ii’*ti»i 
till I III ini st mu It iiii^ihl III supposed th It It hail re- 
suiiiid till ilio iitii 111 oidiiiui} lij,hl but li It be 
tinisiiiiilid till iii,^h i ii}stilii/iil pi.iti befiiiu it is 
stibn etid to I 11 11 lion ol the ihumbiiid, ni >1) ill soon 
piiiiiv 1 disliiii'ion (01 III this ea-L, eoininoii white 
l^la HI I d din d two vvhili iiiii/is, ol tin sinie lu¬ 
ll 1 It} vvlidi tin li_ It ul till p iialiilipiped IS divid- 
id lilt ) IHO pineils, b itli stion],l} eolouied 

lilts nt V kind ol ia}s Ills al o some iitl.ii peculi- 
aiiiiis It Ills dull} biLii reniaikid (Sett V) 
tint one OI moil tot li iilliitioiis make iiu ditliicnec 
in till [Il Ip itiis III iiidinii} li,{bt, but till} nioddy, 
on till ioiliiiv,iii iriniiikibli iuiiimi,tii( piucil 
hIiiiIi Ills pis id tliioi^li the p liallilipipid loi this 
pi III d n s lint s ill till ijii dates ot piiliiised lll^ht 
H 111 11 a h IS 1)11 u sul)|i 11 d to two tot 1] 11 (let tmils si- 
iiiil II to tin lii'tj vvliilivti nil} be the a/iinuth of 
tin latt,.! [dines ol ritliitmii Hilli rigaid to the ior- 
uiei 

Mu puiid ol Ii„ht 111 question is deeoniposid, 
thin, mil) tH ) i )li)iind inia„iwhin it is only .in- 
il}'idb\ llllllll ' 'tir liuiiif; 1)1 ( n li insmittc d 
ihn 11 I i Li ,s| illi/ul I 1 ill but It 1 lUst 1)1 iiinaik- 
t 1 III 11 tin L d mi I ' i lib ol tl i i mil, (s, on tin 
till n In mill >1 \u'ton, is about oni fouitli of 
tin i in inliiinii di t nit In in llie jd lei hIiiiIi tin 
« ilinii ol I n sim m ^i would hui in i iqiled, il vvi 
bid nil]) o}id 01 1} loiuniou jioliii ed b^bt. 

It III IV il I III idi'id, is iiotini distiii,j;uishin,^ 
ell iraili i tli ii il ' lit ki d ol li„'Ia f-ULs lue to no 
[ilnnoin 1 1 it i loin aiei l)iin,> ti msinitlid lliioi ;h 
[ilitisol iiiktiv III ] 1 ipendieuhi to the a\iSj 01 
tliiiiu li t duiiiinol idol tuipiiiliiie 01 ot other es- 
siiai il il • 

\ [loliii id I i}, niodilied 1)} two total nfliitioiu 
Il IS tin II hiiL somi verv [iiilHulii iliJtaeti is, vvhieh 
distin,,ui II a iipiillv lioili l diriit 1 i}, and lioni iii 
oidinii} [udiiiidii} uid as ihtse eh iiaitiis hive 
DO 111 ail II t o till dill 11 nt s,ili s ol the la}, tin iiio- 
dilii I'lnii, thus olitimid, hi letiivid tin 11 line of 
iiiiilail llllllll n. It 111} iii'Oii slmul 1 think tl i 
deiio'iiin itio I tin lath su] [> itid b} rfn I n Is de- 
sLiilnil In nil} In iidoiniid th it it h s lnin])irllv 
diiivid lioiii some tieuiilieil eonsidii ilioiis, whieli 
apjn II to pislit} a 

llie modi 111 oht lining the miulii liom tin ordi- 
ini} jiiil a 1 ition 1)} UK Ills ol two tot 1 nllei lions 
havin^ hull (lisiiibtd, tlieie iimiiiis tn bi iiiiiitioll- 
en a MI} nmiikibh metbodol pioeiiiin^ tlie eiieii- 
1 a ])id iiisation iiioie iiiiiiiedi itel} lioiii eoiiinion 
light 

Ul cut out ol 1 column of n)ekei}stal 1 }ii} oh- 
tiisi [iiisni Hith Its t'vo I iLis fiiiiiiing III an,,li of 
al))utl)i)’, and tqtiill} iiiclinul'o ihe isi ol l't 
eoiuiiin, and vvi m iki it aehioni itie as will as vve e ui 
null two piisius ol .,lass eeiiiintid to its o]),n)site 
laus Ol siiiei this method iiiiisi al}} i}s 1)1 iinpiileet, 
we inipli)}, instead ot the gl iss, two oil ei [iiisiii ot 
lock ei}stal, tiken liom piius whieh possess the 
opposite quilttiis whieh hue been diseiiheel in 
s]iLakiiig ot pi igndial ei}Stals, und thisaiiai ,,tment 
lias also the advanti„e ot a se])u amn ul the mi iges 
to ndouble disianu Ue obtain by means ol tliiu bale 
combiiiatioii the* eilectk ol eloublc leliaelion, but tlie 
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I’uJariMtion tno i>cn(ils to which it ^ivts birth, when they hive 
oi t ylit ijiiii (I iniiiiiittc (1 III cl (ii Ktioii pii ill( 1 to tliL axis of 
the to'uiiiii, I ivc not ui] iirtii the, '•lit iiunlilic iti in 
wliicii Ittl 111(1 Ni>ii, foi ixiiiipli, uDuhi I riiiliict ill 
then), liut tluy art iiniilaili/ polaiistil. i Ini' it 
wt iiii 1 \s tiu III with I iliiiuiboitl, ihi^ IK ilvi i\s 
iliiidid I ltd tun ptll<ll^ nt t ipial inti ii'<it'), ind wluii 
tiity hive undei^oiit two tot d re tli i tieiiii uiUiiii i 
p iialie'e piptd eil ,,,iis it in iii/le eil iiitileiite eil 
they lit liiiiiid c inipkttly iiiIi'ki I in lao 
I lints II I lined li' to the pi me oi i fl i lion, llit 
plant 111 poliriv111 111 ol the out litiii,' t i t e. ii.,,lii 
and th it 1 1 the otln i to tin Itit 

Ihtit tMst'- iheitioit, ipirlienlii kii d 1 1 doiilili 
rill itliein uliitli t uiiinunit lie-- to the i i\s i I h,,lil i 
• iie.ulii I ilii'ltion Is tin d iiihle lelinl >n el the 
Jctliiid Liv til pi lelutis 111 ihtiii tin e kI i > polii- 
ISJtl 111 

It I It n ht nil s lioiii ill till I In II III I III th s 
tjlss, in III nil til ^1 lie I il I in s eil ml > leiiie lint 

1 peiieil enciiliiU pilnis 1 m i> he ein de i d is 

i.oilip * I leeo oieiiii (I V | e lie lU |i il ii i eel i'ii.,ht 
'tn,,le I lit ol til 111 Inivu V I Ikiii Mippo td to ht 

let lid d 111 Its II il'i, in e imp ii is i i le illi tli oili i by 

1 ({IIII I ol the. iiittival wliith liib bttti aliLuly dc- 
□ottd by /. 

'llie jnoptrlies ol iiys tiiiulilly poliii eel illiid 
ns i teiy tuiioiis inode ol i(.{ii o liie iii^ ixttllt ill 
tilt |>hi nonn in ol coloiiis tint we line oh ei>(d in 
tJie |il lies nil ekiiy t il, tut pti]ii nilie ul lily to the 
nxis, mil III ciil nil Injiiids 

1 111 tills [iui{nst HU must plitc a thin e iy si illi/tci 
pi te betwLiii two p iialleJe|iipids ol < idii ii\ t,'' '' 
crosstd It ii.,lil III le s, mil sun | ir to 111 it ninth his 
bieiiilieidyi pie se iiti d by ifii nit \[eiitil,|i iiij 
[itljiuul ml Illy tliioii.,li till hist pii ill lijnpe I ui - 
dei^eii n Itliiii It tno lot il le lie t IKIII il I m.,l( ol 
'll , ait Its tine isiuii, It Is ti iiisinitli d by till tiys- 
tilli/tel jilite mil liii the I on It elite rs th etondpi 
rallilt|ii[ td, md is i„im tniei iill tl In th ii it, 
lint III i pi iiiL pe l|ie iidie III II t ) ill it ol It I in ite- 
tltetloii It 1 1 st It ttiie 14 s into tin m |i p i li i ul ii 
ly to the 1 1st sill 1 Itt ol the jiii illilt]) { I \ w nt 
may iln lys obt uii, m the tnni., nt i i\ the |ipi ii 
atice s III i {)oi 111 I d 1 ly nhiell his ]> is I thioii„li l 
])l III of tot k tiystal e lit pe i]i iditiiliily loth i\i , 
or a ttitiin dt|)th of the es intiil ml eil luipiiitiiii 
and It mil he siifiititnl foi this pnipi e, iliit the 
pe ntd intide nt up m the in t {ill il i le pipe I siioiild 
be {irtviously |iiliiisi), and thi'tln i\is i f tie in 
tei|iosed trysi illiiit pi ite should in iki m in„li of 1 5 
nith the tno pi mis ul the total iiiltetioiis, 

[^Sl 11 \I —1 iiKimtatiim of Hu I’leisi ir \f Mi'i. 
H\ls;///i(/ oil /iiMM eeii/ o/ piiifu nhn /’iiyiii/ne 
wit/i tl eyiie/ it} l*()liiiluilioii Added by tht li iiis- 
lutor. 

I All iiith icguhi crystals as litloiig to the ihom- 
boidal or pyianiidal systinis of ciystalli/atioii, dt 
senbtd by Mohs, nit found to liiti out axis of 
double'relractioii, toincidint mth the citst illogi i> 
pine axis of tlitse sohds—(Hiiwstiis / i/iii/nii^/i 
A;<it/i/oyiii(/iit, Aitiele Oi'iits, p 7 i) I he ix s of 
a rcfraetion govemid by the law ol the oUah sphe¬ 
roid 18 called by Dr Uiinbter a ih^aliu lUtij by M. 


lliot a ti/jiiA/ic HIM, and flic axis of the oblong 
sphiiDiil 1 jittMiiii or an ailnuliu axis, the' erys- ®^k.ight 
lals aie distiiiguisned by ihe signs — and -f iisyiec- 
livtiy 

f Khonhoiil mth obtuse' siinmut 
— Ciih 11 III of bill. —( 11 bon III of lime aiul 

— Caibon te ul lime and iion 

inline si i — loiitm ihlic. 

— Il ihtlliit. lliiby sil\i,, 

+ l)l l[lt isi. 

i lllionibuid with atute sumtiut, 

— (’oiniiduiii —Kiihy. 

— bapjdiiie. (.miiih'i 

J lltguliii hex lull il jiii III 

— limrdd, — Sijiln line, Ol SotnniiU. 

— Hi lyl — Vi tin lie ot LOjiper 

— l’hos|ih(ti ol liiiii — Vtseti lie ol liael 

J Ott uell la nilh i ej i iii hist 
-f- /ill 111 — M Hue 

-j Oxydettm — M lyluliii of lead 

1 I un4 t itt of lime —Oeloliiihiti 

1 I ight piisni mth i i|iiie hi t. 

-|s I it mile. — Meionili 

— Idle rise Ul milt. 

— WeineiitCc 

(> Bi[iyi iimehl dodit iidion 
+ (i'ut/ — I’hospli iten iiscniatu of 

•— l’h(is|>hite of le 1 ( 1 . h id 

11 Hi nil s the eiyslil be loii.,ii 4 tei these t lasst*, 
theieaie otln is ed n lin li the )ii iniiliee I tin lias not 
b tn ell Icimine (I, Imt in nine i tli {nismoll of tlic 
Mn.,le IMS eil d ubit itfi ittion h is ue tii iseeilamed 
f'/'///' Ills it I) //it liiliiuhim 

— Mieili in K. u it Ih i|ii i dieeil ii to the lanii- 

n u 

— Mitimtli iniimtims ]\11 e lulieiilu to the lanii- 

II le 

— Ilyelielol stKintii I’ei{< i ehe uhr to iht ({uad- 

I m I n pi III 

~ Aitini le ol J 1 1 1 \xis el e{u tell aiig liar 

pi |sni 

— Miiintt of 1 nil Axis ot htxieelriil prism 

— Mull Ite el tiontii Vxis ol hex leeli il ])iisni 

— Niti lit el nil Axis ot ehlii i ihomb 

— Snh|)lif s{i'i III 1 1 put- \xis ol i|n uhaii.,iilai 

ISs pi I 111 

.— Snlliti (I II eke' and \xis 1 1 epi uhangul ir 
e ppei prism 

-Hyp. nil te ol II IK \ IIS ui lie \ I., m ll t ihli s 

(III / I) 

-f Hoi itiie A\is ol mint il rhomb 

f \p iphyllile hoiiil t li V\ s oi pi|siii 
-f- \po[iliyllui sureoni- I’erpeiidieiil ir to the pi lit 

jl 1 < L 

-f SuK iti ol (lilt iss and Axis ol lie xledral prism 
II n 

-f Sii|)ilati fate ot cop- Axis of pti'm 
pti md lime 

-f- llydret ol uiajnesia I’trptnditui ir to the lami- 

II II. 

-(-Ice Vxis ol liexatdial prism UI 

ilioiiib 
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III. llioi-rystnU winch Imvc liocn enumerated appear 
to bf syninictrical witli ii-pict to u mh^Ic axi.s, boas to 
li.ivc aimilur properties in < ver} plane patbiof? tliroiif'h 
tint axis: but l>r l'iic“w«t( r iliseovereil in ISKithat 
m ,i t;ic!it iiiiitiitude ofciystaK the rulractive powers 
.ire (t'ilcrciit in dillerc lit planes passim^ tliroup;li the 
piineipil .IMS, the plunoiiieiM tind the lan-.s ot re- 
ii 11 Hill hi lOK such as ni,i> he esplained Ironi the 
eoinhmed illiels ol tiro lists |ier|)cnilieular to each 
.ithei, .111(1 uii<(|iial in the elhptieity of the spjieroids 
to whieli they boloiiL'. 

*• \II re;;uliir erjstals which he'ong to the pr/wi/- 
\sieni ol .Mohs, or whose piiiiiitive lorr.tbaie the 
rtirlil with it- h.ibe a lect.iiif'le, a rliorah, or an 

<ibli(]UL' p.irallelojji.ini; the oh!I'fucpit's’ll, w ith its base 
.a reeiaiiele, .1 rlionih, or no ohli<|ne pai.illelo^r.iin ; 
.•r till n, hill'tthn iinil tliiniih'i'ilul netth drou, li.ivf 
IH'I .iM's of (loeble reliMction, coincident with some 
pvini.iiieiit line in the primitive loriii.” 

I. I'hns, all the eoiiibinatioiis of the hiilturic, tar- 
I w’e, .111(1 acetic .icidb, with single earthy, metallic, 
.stii ’ .ilLiliiie ha.st s, have two u\cb of double refrac¬ 
tin'.. 


The fw o o/i/’rtK’/it axc.s of cryst.als witli twouxei 
j or the lines in which the double relraction s.ems to 
he neutralised^ h.ive no syiiinii ti le il relation either 
witli the f.ici-s or piomii.eiu Imc'. ol the primitive or 
s( eniid.iry lornis of niini'r.iU, 

;. 'J'he till) ucliiit^iilar as.'', the principal one of 
which IS m the .same plane with the two apparent 
.ISIS, ,111(1 t<pudi\luid Iroiii tl’cm, have a eon'la'nl 
»>nmietiic.-il lel.ition lo the f.iees and axes of the pri> 
i]iitiv( loiiiis in which tliey cr\,st.illi/.e. 

I. I’Ik line eshihited at an_\ point of the sphere, 
liy 111" joint piopt'ities of two asc', is lepirsentcd hv 
the ih.inonal ol .i paialleloer.'im, of which the sides 
eoires[iond lo the tints beloiijrinj; to the separate 
.nses, and make with i aeh other an an{;le twice as 
great .is the angle lorined bv tlie planes passing 
lliroiigli till’ givdi point and the two axes; and the 
increment or decrenient ot the sijuare of the veloci- 
Iv o! the light m.iy be ((impnti.d in tlie same nianiKr 
.is ibis line representing the lint. 

IV. The neci’S'itj o( aoj veiy minute investig.iti('n 
ol the properties of p ii tiriil.ir 'ubstane.'s, witli rtgaid 
to doiilile reli.iefion.is in grc.it nu asure siijicrsidcd hv 
the very import,int (ids (ust ohsei ved hv Dr I’.rewsier 
111 Isl 1 ami ISl.l, rchiiim; to the i Ifccts of iieat and 
Ilf compression m producing doiiiile iifiai tion and po- 
i.iri'.ition. Ill lomid tliat compression w.is e.ipahle 
of producing colour when a suit .inim.il Jelly w.is only 
touched by the lingir • .and that when a “ negative" 
cn'tal, like that ot the carbonate of lime, is com- 
pie-sed in the direction of the axis, the tints that it 
.Htlbiils “ descend," and lint they “ rise" when it is 
dilitcd: wbenee it seems to tollow, that simple dilii- 
laiion ol a liomogi neons substance in a given lim. 
will constitute tli.it line the axis of an oblate splii- 
roid • blit tlie results riijuiiii to be di.stinguislu d by 
.a ereater vaiidy of expi iiments. M. I'leMiel lias 
kueeeeded in exhibiting not only eolonr.s by a stion'' 
pressure, but a very maiiife.-r leduplicatinn of the 
ini'ge of a lino, seen tliioui:li a piece ofglas' 'ttong- 
U e III pK'ssed Im screws . and he [lerforiiud this ex¬ 


periment very successfully nt a meeting of tlie Pa- I’olnrisntion 
ribian Academy of Sciences in ISiJ'i.] 

Slct. XII.—llisioiiiCAi, Detaii.s lespecthig the 

Dncovet i/ of the Ihfjvrcni Properties of Light con- 

cirned in Pot. vuibATiox. 

It will now he necessary to enumerate the iiatii- 
t.iral plnlo.supliem to whom we are indebted for the 
discoveiles, ol wliieli the importance has been c.\- 
plained in this article: and it will be convenient to 
do this ill the order of tlie sections. 

i. IIiivc.i.ss appears to be the first person that ob¬ 
served, in tiie two pencils derived from a .single one. 
by means of double rtiraelion, the existence of par- 
tieiihu propirties alter tlieir passage throngli the 
('i 3 stah wliitb they did not possess when they enttr- 
td It. “ it 'cems,” he sujs, “ that we are obliged to 
concledv, that tlie undulations ol light, by passing 
lliroiiL'b tlie fiiti cijsta! ol leehand spar, aeipiire u 
certain form, or a ccitain disposition, by which, win n 
tlii'y f.dl on the substance of a second cryst.il. in a 
eeitain |)Osiiion, they are enabled to uil'cet bulb the 
kinds of matter winch serve for the two spiiies ol 
relr.iciion, and when tliey lull on it in anolhci pusi- 
lion, tliej onlv act on one of these suhstances." 

Thus, iieimdiiig to this gieiit philosopiiei, in the 
act of double reli'.ietiim, the undulation, or the r.iv, 
elumges its /e,w, and losc.s its symmetry, so as to 
give room lor the distinction of its ditlercnt sidi r, 
or, changing the (.xpression oiil^, its dilferent pi trt. 

Iluygeiis is tlierclore the first that observed a phe¬ 
nomenon of pol.iris.iiion, and tins discovery was niado 
in l(i 7 S, ihmigli it was only published in 1 ()‘) 0 . 1 rom 
the time of Huygens to the year lHl) 9 , no obsciver, 
with the exeeptioii of tlie iiiiinoilal author of the Ojr- 
IhLs, li.id stmlied tlie .subject of double refriution iii 
till' point of view : and it must even be acknowledg- 
(il that, wiib respect to tlie tacts in (juestion, iiollung 
wn<i adiltd by Newton to what the Dutch rnatlumii- 
tui.m had discoveied. He only insisted iniieh more 
stronglj' on the necessity ol admitting poles in each 
of the lays, derived from the subdivision, which light 
undi rgoc', in p.issing through an fccland crystal. 'Fo 
.M vi.i's belongs the lioiioiir of having broiiglit hail 
the attention of natural i>hili).sophcrs to the properties 
of light wliiili form the suhjeet ol this article, it 
was he that fiist poiiiidl out the singular plu iiumen.i 
exhibited by the ouliiiaiy and «xtiaoriiinaiy i.iv' 
when tlity meet with ti.insp.irent reflecting snif.icis, 
at eeitain inclinations: and it is to him that we aie 
indehtid for tiu matlieni.uiial law. vvhieli :ip]iear' to 
eom.eet intensities of the difieieiit peiieil.s, into vvhuti 
the light Is divided, wlu n it passes liirough two rliom- 
hotels of the sp.ir m succession. (Mimohn d'Ai- 
riKtl, H. Svo. I’.ii. ISlip.) 

II. '1 be .anecdote, wliicli lias been olten told, of the 
teulunaie ciicuuistance tlial led Malis to the dis- 
coveiy ot the pol.iiisation ol light by leflection from 
lruiis[iaii nt substances, is peileclly ciurect. 'I'bis 
pliile..'i)pber, so (ally aiusted in bis piiisuit ofscienit 
by a piLiiiutiire death, ,ind so muveisally lamented 
by Ins Iriends, has ofti n rel.ited to the amhor of thi<i 
urtii'h, lliut IIS he happened to he dicoiu)>osing, hy 
means of a ihou.buid of caibonaie 1 1 lime, towards 
10 
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II nil HI the end of the year 1 S 08 , the light ot the setting nun, 
'' '* rcdccted from the gl»‘>b oi the windowh ot tin. Lux- 
Lmbourg, ho farst ob<<eiVL(i the ditterenct of the in- 
tcnMty of the two images in ditlennt positions of the 
rhomboid but it is not true, as hns sonitlnncs be tn 
't lied, ihat one ot the imrges aetually dis ippiaied in 
dlls ob irvaiion , lor the polaiisition of the lit,ht, at 
die moment ot the experiment, was only parti il 
kimihr ditleienec ot intensity must liave been before 
the (}LS ot niineialogi ts whenever they bad bei n 
mg to examine tlic double r< li iction ot cijstals, 
nul hid piojietcd the needle which tluy used loi 
in object of view, on a elcir and seiene sky, whieli 
jltoids I curtain of polarised light Hut the I ict h id 

II It I xcited their attention Malus obstived it w is 
striK k with all itb iinpoiUiici, complctel} inuljsed it 

III ill Its ioinis, with the most snigulu sagaeity, and 
dills beeaiiic the eieitor ot a new brineli of opties 
It ij to this edebiated obseiver that we lie indebted 
I >1 all the expiiiiiunts niated m ihi seeoiid sec lion 
( M mm \ d in Mil It) 

111 Ihi miasiiii nil nts relitid in ilu thud si e- 
Uon, whuii ippi II to show tin ntcipiil iiieulirdis 
UiiLis ibove ind below the ingle of e miph te po- 
laiisilion, tile retieeted rajs eonciiii luaily eejuil 
(juinlitus ot polarised li,lii, were obtained bj Mr 
\uAC o 

le It was Di HitiwsTili that discovered tin le 
mirkable law wbieh connects the ingle of loninliie 
polaiisetion with the iitrietive ihnsityof the sub- 
stiiiiee It w IS eommiinielted to the llo il Soeietj 
1 till Kith Mirch lSt 3 {I'hil>i(phi it Inn i 

/O' w , 1 SI j ) 

lilt lelition of the angle of eoniphte polirisi- 
ti in It die second suiiieeeil i tiinspirenl medium 
to the in-,li belonging to the lir t suiliei.hiil be- 
loie b en shown b\ Mil us ( Mi«e il In II ) The 
same lelitioii nny be extended to the anf,les u U i 
,< 111)1 Kiniiee wfiicli illoid pol ilisition ot i / («'j/o 
I It s ot dll light filling on them 'so tint the 
ule .,iveii by Mains is only i pirtieiilii e isi ot i 
gi nenl dieorein, wli eh Mr \rngo h is eleil iced tiom 
n 1 nip, SLiies of experiments tbit have not been pub- 
]| lied 

e It w IS diseovciid also bj M ilns tint the ptntd 
/i e < nilltd be i ti inspaient pi ite is p'ltnllj pol ir 
ised III a plane at light ingles to die pi me of pnlii- 
isatioii ot the reflecteil pencil Ibis I let was eom- 
muiiic iteel to the Institute on tlic IJth Maieb ISll, 
and published the next d ly in ibc Moniliiii See 
also the Mtm uia of thi, Malhtniali al Claw loi ISlO 
Ihe photometileal txpeiimcnis oi Mi Arago hive 
established a relation between these two kinds ot 
polaiiaatiun which had been unobserved by Malus 
It IS coiitainul in this simple enunciation ‘ 1 be 
quantity ot polarised light eontaincil in the pencil, 
which anj transpnent pi lie transmits, is exactly 
equal to till qitiiiUit^ polaiiscil in the contraij diiec- 
uon which Is found in the light reflected by die 
siiiic plitc.' J liiso cxpeiimcits wcie midcin 181 .t, 

1 lit tliej were fust published iii 1811 bj M Biot, to 
whom M. Arago bail cominumcated them. (Sec 
lit hci cites ] ipi ninintali i 11 Matin' uttiques sur U% 
Mm iiuiisdts Maltcult de I uiniirr 1811 ) 

It tallows flora this law, as Mr ^rago had also ob- 


teived, that at the angle of total reflection, ami at ^" 
all greater obiiquitiea, the light wholly escapes jm)- "* ' 

larisation 

The plienomen i exhibited b\ piles of plates were 
analysed by Maius, niiiuedmtclj alter his di<eoveiv 
of poiirisation bj le tract ion 

1 be obseiviiioii that-oine nitiiral bodies u Mte> 
for example act on light pieei'Cly like the si piles f 
plites, IS due to Di Hiewstei (In ili t i i \iii 
PliihsopliH d Imtiii iiiiil\ S I dm ISI 1 

M llie liws ind experiments lelited m Cue - sin 
section belong to Mi InisMi Mulus li id In re 
attempted to elise ovi i in wliii niinner die pi iii s of 
pol irisation chained then dirtetioiis but time ire 
seveial miieeuiaeies in the results wliieli be li i | it 
fished {M n In\t 1810 ) Ihe lormul ic o Mi 
licmcl are semu of the most e ituible additions tint 
have been mule of laie to die stieiiee ot ojities V 
geneial ai count ot the tlevi itioiis uneleigone 11 ■« - 
fleetion, by the jilane ot pol iiis itimi ot i r ly i ii i 
ouslj polaii-td, Is loiinil in two Meiiioiis i ii i nU l 
lothe Al ademj by Mr I re siu I,(mi rhe - Itli m\ ni le i 
is IT md the be'inning of Jimuiy Is IS n it the 
inatlii in itieal I iws ot tlie plienouien i weie i ot ill— 
eovcied md p iblislii d til ls,l (See In It i 
( him it di Ph f iq W tl ) 

\ii Ml \>ap,o mil Ml 1 lesnel are bitlmto the 
only pliilosopbtis who liiee ex miintd the tlliti of 
pohnsation in iiiodilying the phenumeni ot ii leilii- 
eiice llie Meinuii, in winch they fii't recorded tin 
re ults wineb aie iiiseitcd in the seieiith seeiio i ip- 
peareet in the IiumIh <’ Cl mu I ir 1S19 Veil \ 

vni. It w IS Ml Al i.,o that fust obscne I tin 
el angcs in the propeltiisoi pulmised riys wlien they 
pass tliioiigll eijstallme plates , lie I owed diit tiny 
ae([uirt the property of being divided by < It inoi s 
spar into two culuureil peneils, md < f hem.., 11fleet¬ 
ed by ti inspire nt cuhstinees with lints wliieli e iry 
iccoielmg to the m.,iil ir position of llieii -ii I itxs 
Ills Memoir u is leitl to die luslitiite on the I Itli of 
\ugust isll, and piinled in the veilunn of the Mt- 
iiioin of lint je II 

Dr Bicwstci piblished some simil ii expii limits 
III Ins JnaiiH on Pliilosophii al li \liiiiiunt\ wliieb 
ip|ieaied III ISI, lie si^s di it they wttt in itlt 
before ho h itl seen Mi \rii.’o’s pipei in I even 
‘ oeiore anj ol Ins eouiilt vnn ii Ind iiiy kiiowlid,;e 
ot what Ind hieii eliiiit ni It met (I liihi 
J Iiti/tlopadia, \U. t>l lies, p ' 58 “) Ueliustluke 
Dr Hiewbtci sword fui tile hist pill of tins i scrtion , 
but unite an exti let >1 Mr \i igos Mnnjn was i - 
seited in the M iihui, on tbi (Itb August isi 
tiiere would be some dillieiilty m /rein tin ti sli 
ol the seeond put 

Ihe phenumLtiu exliibited by plites, cut peiptii 
dieulirly to the ixis, weit also deseiibed b\ ^li 
Arago 111 the sime Menu n 

We aiL iiulebtid to Mr Bioi (oi the lule, leeord- 
ingtowliieb tin devialicni ol the pules is tflttn 
wtietbei on iceouiit oi tlie piitieiilai kind ol 
luminal inolee ule oi on leeount of the in 
considerable tbiekne sts of the plates bj wlneli these 
“molecules hive been tiaiismitied His V i i> 
was read to the Institute m Sc pte 'ii r i I i i* 
pi lilted sbortlj aftei 
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Mr Ilcrftcliel is tlic autlinr of the curious observ^i* 
tion relatin;; to tlic facets of plugicdral crystals. 
{TratisHclioiis of the riidosophical Society of Cam- 
bru/nr, !•; 

'I'lio extension of the pro|)erties of plates perpen¬ 
dicular to the avis, hy «hi<-h they .tre as.if>iml to the 
strata of Certain lii{in(|s, was made hy Mr lliot in 
Itil.'j. (Itulli'llH ties Stinicrs, I)i i’. ls'l.5.) 

ix, 'I'he laws of the lUjiol iiisation produced hy 
cryst.illi/cd pliit(-s, inirullcl to the axi^, are rtdueed to 
the three lollomiij^'. 

1. 'I'he motion of the pi ite in its pl inedois not 
alter the tints of the nnaees liiriii>-h(d hy a ihoni- 
boid. Tills II suit is implieilly coinprehcmh d in the 
tirst Memoir of Mr Ar:ij;o , since in the descriiitien of 
all the motiiiiis wlueh e.nise a ch.m}'i‘ of the tints, 
the motion of the plate in its own plane is not in- 
(hided. 

2. The lints of the two inia;;es are lliose of the co¬ 
loured rules of Newiiiii, .seen hy retheiion or by 
Iransmis-Mii. Tin's l,iw had been laid down by Mr 
lliot: hat Mr 11' rseliel ha- .shown m the ('noihml>e 
'I'ltiK'futioiit tliiit it IS not univer'iilly true j s,i lliat 
it.s theoretical importance i- le^t. 

:5. In a crystal ot vaiiiible tliiekiie-s, the s.ime phe- 
iionieiia of pol.ii is ition ari' reproduced at thiekne-ses 
whieli form a seiles like lli.it ol the coloined ring's 
of Newton. When we e.ianiine with a rhoinhoid ;i 
crystal cut in a proper in.inner, so that two of its 
faces form nn a.'i;;le. aiiii which is projected on a 
back {froiind air:idin<r pol.iiised lielil, each iin.i^e 
appears bordered by ri'>;iil:ir streaks, parallel to the 
aii^'iilar edf^e of the pi ism, and sep.iruted by equal 
spiice.s. Mr Ara^o, when he described this pheno¬ 
mena in Aii'inst 1811, advanced it as a siillicieiit 
proof of this third law. 'ihe Academy of Sciences, 
and Mr laiplaee in pnrliciilur, did not lulrnit the con- 
cJn.sion as deiiioristrated, and a direct aduie.isiiremetit 
of the thicknesses was rciptireil. Coiini ituniford, 
who wa.s piesent, ull'ered the use of an instrument 
which he had employed for some other i.uiposes, and 
wliich seemed to prr.mise a sutlieient tUgree of jirc- 
eision: the common comparer was also nientiomd us 
liroper for the piirpo.sf. -Mr Arago, upon tin se.sug. 
gcsiions, uiidcrto'ik to mcke these lurtln r ixperi- 
mt-nts'. Hut Mr lliot antieipuled him: and he Inns 
iherefuie ii ehuii to the/irj/ i/irict i/cmou\tiiilion (I' 
tile law of the lliiekm- m s. 

Is The brillnint tints oi'eaeh of the.se images may 
he calciil.itid fimn the luw.s ol inteiferenee, accord¬ 
ing to the iliHi rent ■* of the jiatlis and ofthevcleci- 
tie.s of the oid.n.nv and evtr.iordinary rj^s. This 
impuituni remaik is due to l)r 'I'lioMA.s Vorsc, 
who is belitted to h.ive piihlishid it in the (iiunler- 
h) Ilex'll w, XI. J81-I, p. i‘J, I;). 

Ft allords the true key of all these phenntnena. It 
must h.iwcver be added that Dr Young had not ex¬ 
plained either in what circumstances the inlerlerer.ee 
of the rays can fake place, nor why we see no co¬ 
lours unle.s.s the crystalli/ed plates are exposed to 
light previously polarised. 'J'lie new propcrtie.«, which 
required to be ronibined with the ordinary latvs of 
interference, in order to obtain a com//r/c explana¬ 
tion of the facts, were discovend hy Mr Arago and 


Mr I'Vcsncl, as they have been described in the I’ol.iri’ation 
seventh .section. The dates of the Memoirs, in '"'tl’'*' 
which Mr Fre.snel published this explanation, are 
I81(i and 1818. 

Tlie ingenious and delicate experiments, which 
have belli employed as tests of the iiuieeuracy of the 
theory of niovc.ible polarisation, are al.so due to Mr 
I'Vi -iiel, one of the most inventive theorists as well 
as oiw of the most skilful experimenters that have 
ilevolcd themselves to science in this or in any age : 

Ihe lormiihe found at the end of the section are also 
.Mr l''resiii I's. 

X. The plieiioniena of circular polarisation were 
discovered hy -Mr I'resnel, who described and ana- 
lysid them in a Memoir read to the Academy of 
Seienees iii Novemhtr 1SI7, and in .I.iiiuary 1818. 

Ills 1 Iter re-e'irelies on this subject are inserted in 
the Unlit I III of the Hliiloiiiathie Society, Uccemher 
l.S.'v’ and Filirnaiy 18'J.‘I. 

'1 here are a iew other particulars, relating to tl ~ 
devi'l,ij>emi lit of lints by' repeated retleetioiis at the 
.- 111 (,ICC-, of niciiillic mirror.-; to the riii^s seen in 
er\-t,dlired plates cut pi i pendieiilarly to the axi.s 
win II e.x.'iniiiied with a rlitiinbiud lu Id very near them; 
and to the piieiiumenn of the ahsorptioii of polaiised 
light hy eiit.iin crystals. The lirst have hilherlo 
hi III rediKid to no direct analogy with other alfee- 
tions of polaiised light; the steond stem to he de- 
livid lioni a iiiodifieatmn of the laws already explain¬ 
ed in till' iiiiitli seetion ; the ilisiovery of the seatUr- 
ed ])hi iiomena helonging to the third head ha- been 
di.-jiuled hy Mr Hint and Dr Hrew»ler, hut they ap- 
jie.'ir to have been first ohservi d hy .Mr Arago in 
181-1. (.'see Hull's Itecherehes sur lit Mauvrmens dcs 
Moltcides de Lumicre. 4to. I’.iris, 181-1. 1’. Ixxxvi.) 

[.^re r. XIII—'FiiEnnstTir at. fiieesti^alions ivtended 

to It l.i sTiiATE the Vhrmmutta if PoLirisaliim. 

Added hy the Translator. 

We are led, from the fact.s which have been emi- 
iiieiatid ill the llth Section, to the reinarkahk- 
eoiiieidenec between the tliscoveries of Dr Hrewf.- 
itr re-picling crystals witli two axes, and a theory 
which Ind been puhli.shed a lew years eailier in 
order to illiistinie the propagation of an uiiduia- 
tioii in a inediinii eonqiressed or dilated in a given 
direetioii only, and to [irove that .such an undii- 
l.ilioii nuist ncees.s.arily assume a spheroidal form 
iqioii the niechanieid principles of the Iluygeninn 
tlieoiy. As t very contribution to the investigation 
of so ililfieiilt a siiliject may chance to be of some 
value, it will be woith while to copy this demoiistra- 
lioii hen , from the Quartetly Ilerino for November 
IhOt), \ ol. II. p. 81.^. 

“ 'file proposition to be demonstrated wn.s this; 

/In !nipii/.\e ix firopiifrnled throiiyh crery perpendicular 
xretioH ifn lamellnr clnxtie nuhstiince in the form if 
nil elliptic iiiidiilnllon. 

“ W hen a particle of the elastic medium is dis¬ 
placed in an oblique direction, the resistance, pro¬ 
duced hy the compression, is the joint result of the 
forces arising from the elasticity in the direction of 
the laminae, and ii a transverse direction: and if the 
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Polsritaiion ulasticitics in these tn o dircctiunswerc equal, the joint 
of t.iclit. result would remain proportional to the displacement 
’ of the particle, bcin^ expressed, as \vcli in magnitude 
as in direction, by the diagonal of the parallelogram, 
of which the sides measure the relative displacements, 
reduced to their proper directions, and express the 
forces which are proportional to them, llut when 
Uie elasticity is less in one direction tliaii in the 
other, the corresponding side of the parallelogruin 
expressing the forces must be diminished, in tlu: ra> 
tie which we may call that of 1 to m ; and the diago¬ 
nal of the parallelogram will no longer coincide in 
direction with the line of actual displacement, so that 
tlic particle displaced will also produce a lateral 
pressure on the neighbouring particle of the medium, 
and will itself be urged by u lateral force. This 
force will however have no cfl'ect in promoting the 
direct jiropagation of the undulation, being proba¬ 
bly employed in gradually changing the direction of 
the acliial motions ol' the successive particles; and 
tlie only ellieient force of elasticity will he that, 
which acts ill tlic direction in whicli the undulation 
is advancing, and which is expressed hy the portion 
of the line of displaeemeiit, cut olf hy a jierpeiidicu- 
lar falling on it from the end of the diagonal of the 
par.illologruiu of forces ; and the eomparativc elasti¬ 
city will he measured hy this portion, divided hy the 
whole line of displacement, (.’ailing the tangent of 
tlic angle formed by the line of displaeenicnt witli 
the line of greatest elasticity /, the radius being 1, 
the force in this line being also 1, the transverse 
force will ho exjiressed hy ml, the line of displace¬ 


ment by a/(I-H(0 > diminution hy 
diminished portion, which measures 


( 1 —w)// 

Vll+ZO’ 
the force. 


the 

by 


..j. //) — ^ -f//)' elasticity, in the given 

diicclion, by Ilcnce it follows, that the vc- 

I 

locity of an impulse, moviii in that direction, will 
be expressed by ^ 


l + t/ 


“ It is next to be proved, that the velocity of an 
elliptical undulation, increasing so as to remain al¬ 
ways similar, by means of an impulse propagated al¬ 
ways in a direction perpendicular to the circumfer¬ 
ence, is such as would take place in a medium thus 
constituted. It is obvious that the increment of each 
cH' the diameters of tlic increasing figure must he pro¬ 
portional to the whole diameter; and this increment, 
reduced to a direction perpendicular to the curve, 
will be proportional to the per|)Ciidieular falling on 
Uic conjugate diameter, which will iiieusure the ve¬ 
locity. We are therefore to find an expression for 
this perpendicular, when it forms an angle with the 
greater axis, of which the tangent is t. Let the 
greater semiuxis be 1, and the smaller » then the 
tangent of the angle formed with the greater axis by 

the conjugate diameter, being ^ ; the tangent of the 

angle subtended by the corresponding ordinate of 

vox- Vr. I'AHT It. 


the circumscribing circle is found 


and the semi- 


of the secants of these angles; that is, to n „/ 


diameter itself, equal to unity, reduced in the ralin 

but, hy the known property of the ellipsis, the per¬ 
pendicular required is C({ual to the product of tlu; 
semiaxis, divided hy this seiuidiuineler, that is, to 

\-\-nnlt , , , , , 

J have tlicreforc only to make nnz=m, 

.and the velocity in the given medium will alw'uvs l>v 
such as Is required for the propagation of an undu¬ 
lation, preserving the form of similar and coiieintru: 
spheroids, of which the given clli[isis represents any 
principal section. 

“ If the whole of the undulation were of eipial 
force, this reasoning would be sulKeieiit for deter¬ 
mining its mot ion: hut when one part of it is strong¬ 
er than anothor, this superiority of pressure and mo¬ 
tion will obviously be propagated in the direction of 
the actual re>istanec produced hy the displacement 
of the particles, siiieo it is this resistance which car¬ 
ries on the pressure, and eonsi-quciitly propagaU's 
the motion. It is very remarkable that the directiou 
of the resistance will he found, on the supposition 
which'has been advanced respecting tlic eoiistituiiuii 
of the medium, to coincide every wliere with the dia¬ 
meters of the ellipsis, when the displaeenieiit is per¬ 
pendicular to the surface, h’or it is proved by au¬ 
thors on conic sections, that the suhiiorniul of tlic 
elli])sis is to the absciss, as the square of the li sser 
axis is to the square of the greater, tliar is, in this 
case, as nn to 1, or as m to I ; but if we divide tlu- 
ordiiiute in the same ratio of tn to I, and join the 
point of division with the extremity of the subnor¬ 
mal, this line, which will evidently be parallel to tlie 
diameter, will exjiress, as we have already seen, the 
direction of the force, when the normal represents 
that of the displareiuent. An i'niiicdiate displaec- 
meiit in the direction of any diaiiu.ier, making an 
angle with the axis of wliich the tangent is I, would 

give a velocity of while the increment of 

tlic diameter would require a velocity of 

which does not vary in tlio same proportion. It 
must, however, he leoieinbercd, that the leetiliiicar 
direction of the beam is not supposed to depend on 
this circumstance alone: Huygens eon'iilers e:u’h 
point of the surf.iee of the crystal, on which a 
beam of light impinges, as the centre oi' a new im- 
dulation, which spreads in some mea.sure, in every 
direction, hut produces no perceptible ell’ect except 
where it is supported by, and cooperates with, the 
neighbouring uiuluiations; that is, in the surface 
which is a common tangent of the eollateral undula¬ 
tions ; but if this principle were app.ied to extrnni- 
diimry refraction without the assistance of the obli¬ 
quity offeree, winch ma}' be deduced from the sup¬ 
position of a stratified niLilium, it would lead as to 
expect that the cicmentury impulses, being prop.i- 
gated in a curvilinear trajectory, might be ii’‘eretpt- 

.3 It 
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iMtri'Niiiun etl by an object not situated in tlic rectilinear path 
■H of tile beam; a concln^iion wliich is not warranted by 

cxpcriinciu." 

iluwevor Miti^fictDnly lliis mode of viewing the 
extraordiii.ii-y reli.ii tioii may be applied to the bub> 
sequent iliM i.vci i«> it f.iting to the efiects of heat and 
rtimpressiDii, tlieif is uiuitluT train of ideas, tvhieli 
Arises more iiiiiiiedialolv ironi the phenomena of po¬ 
larisation, and which might leail iis to a more dis¬ 
tinct iiolion of the scp.iiation of llie pencil into two 
or more put lions, though it docs not seem to coiiipre- 
iientl so inliicly the phenomena depending on -splie- 
roic.d undulations. 

\Ve may begin this mode of considering the sub¬ 
ject in the won’s which have already been employed 
III the Article t'liiitj'i atics, p. Kil. “ If we as¬ 
sume as a matlieniatu.il postulate, in the undulalory 
tiieory, witliout aCtt mptmg to demnn.strate its physi¬ 
cal fouiidalion, that a iransveise motion maybe pro¬ 
pagated ill a direct line, we may derive from this as- 
vumptioii a tolerable illustration of the subdivision of 
polarised light hy reflection in an oblique plane. Sup¬ 
posing pohiiisalion to depend on a transverse motion 
III the given pl.me; when a ray completely polarised 
Is subjected to simple reilectiun in a different plane, 
At a surface whieh is destitute of any polarising ac¬ 
tion, and which may be said to nlford a neutral re- 
llection, the polar niulion may he conceived to he 
reflected, ii-s any other motion would be reflected at 
A perfectly smooth surlaee, the new jilane of the mo- 
turn III mg always the image of the former plane; 
anil the effeet of refr.ietioii will be nearly of a similar 
nature. Hut when the suiface exhibits a new polar¬ 
ising infliieiieo, and the beams of light are divided 
by It into two portions, the intensity of each may lie 
ealcuLated, by supposing the polar motion to he re¬ 
solved instead of being reflected, the simple veloci¬ 
ties of the two ]iortioiis being us the cosines of the 
angle, formed by the new jilanes of motion with the 
old, and tho energies, which are the true measure of 
the intensity, as the stjuarc.s of the sines. We are 
thus insensibly led to confound the intensity of the 
supposed polar motion with that of the light itself; 
since it was olisirved liy Malus, that the relative in¬ 
tensity of the two portion-', into wiiicii light is divid¬ 
ed under such ciicunislanccs, is indicated liy the 
proportion of the S(|uarcs of the cosine and sine of 
the iiiclinatinii of t!ie planes of polarisation. The 
imaginary transverse motion must also necessarily be 
Alternate; partly from the nature of a continuous 
mediiitn. and paitly from the observed fact, that 
there is no distinction between the puluris.ations pro¬ 
duced by causes precisely opposed to each other, in 
the .same plane." Another analogous hint is fuiind 
u\ thi.'Philo,ii)p/i,c il Tmusaclionx Jar 1818, p. 

“ Supposing the experiments to be perfectly repre¬ 
sented by QI)p Hrewsler’s] general law, it will follow 
that the tint exhiliited depends not on the diflercncc 
of refractive deii'-ities in the direction of the ray 
transmitted, hut on the greatest difference of refrac¬ 
tive densities in diiections perpendicular to that of 
the ray. These two coi.ditions lead to the same re¬ 
sult, where the effect of one axis only is considered, 
but they vary materially where two axes arc sup¬ 
posed to be combined . . . There can be little doubt 
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that the direction of the polarisation, in such cases, PoUtisation 
must be determined by that of the greatest and least ofLigla- 
of the refractive densities in qmslion a “ siippo&i-' 
tioii,” which I.'r |}rewster linds “ quite correct.” 

We may add agiiii to tin sc hints the considera¬ 
tion, that when simple prc'sure or extension in the 
dll Cl lion of any given axis jirodticcs a spheroidal 
uiiilul.itioii in a medium heforo homogeneous, this 
state is .liwiiys aceompaiiieil hy the eoiidilion, that 
n ijj ili'-i'iih.ng the a.\i', while the densities in 
all Itaii'Vi'ise liiiectioiis remuiii equal, undergoes 
III! siihdivi-iun, but tliiit u lay moving in the plane 
of the equator, to which the perpcniliciilars are the 
axis ,'ind another eijuatoriul diamctei, undergoes the 
greatest jio-sible separatum into paits tli.it aie rc- 
s(ieefively polaiised in the pluiios pas.sing through 
tlie.-e diiections. 

l'‘ioiii Ihe'C phenomena we are led to he strongly 
impressed with the analogy of the properties of 
.souiul, as investigated euisoiily by Mr Wheatstone, 
and ID a more elaborate inaiii.cr by the miiltiphcil 
experiments of Mr Savarl, wliich have shown that, 
ill in.iny cases, the elementary motions oi the sub¬ 
stances transmitting smimi are tiaiisverse to the di¬ 
rection in whieli the sound is propagated, and that 
they remain in general parallel to the original im- 
])ulse. 

The next transition carries us from the mallivma- 
liiiif /iii\lii/ii!r lure mentioned to the pliif^ical ro/uli- 
liiiji ussiimid hy Mr fresiiel, lliat the relative siina- 
lum of the panicles of the elheiial medium with re- 
speel to i.uli other, is sueli .as to produee an elastic 
toi'Ce tending to hiing hack a line ol' particles, which 
has been di^placed, towards its original situation by 
the n-.i-t.nice of the particles .v«r/'o««f//«a t/ic litir, 
and at the saiiu* time to iiiqu'l these particles in its 
own diieition, and in that direction only, or princi- 
jj.illy, wliile the aggregate ellect is propagated in 
I'oiicciitrie siirlhees. 

Tins liypollii sis of Mr Fiesnel is at least very in- 
giiiious, and may lead us to some satisfactory eom- 
piitalioiis: hut it is attended hy one cireumstance 
which Is pci Icctly in its consequences. The 

Mihstaiu'is on which .Mr Savarl made his experi¬ 
ment'. wi re .vo//r/.v only ; and it is only to solids that 
such a lull ml resistance has ever been attributed : .so 
that if we adopted the distinctions laid down by the 
reviver of the uiidiilatory system Iiimself, in his Lec- 
liu'f'i, it might be inferred that the luminifeious ether, 
pervading all space, and piiictrating almost all sub¬ 
stances, is not only liiglily elastic, but absolutely 
solid ! ’! Tlie passage in question is this : (Vol. L 
p. (iii? ) 

“ The immediate cause of solidity, ns distinguish¬ 
ed from liquidity, is the lateral ailhesinn of the par¬ 
ticles to each other, to whieh the degree of Inirdiicss 
or solidity is always proportional. This adhesion 
prevents any change of the relative situation of the 
particles, so that they cannot be withdrawn from 
their phaces, without experiencing a considerable re¬ 
sistance from the force of coliesiun, while those of li¬ 
quids may remain equally in contact with the neigh¬ 
bouring particles, notwithstanding their change of 
form. When a perfect solid is extended or com¬ 
pressed, the particles, being retained in iheir situa- 
1 
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Polari<ation tions by the force of lateral adhesion, can only ap- 
of (,ight. proach directly to cacli other, or bo withdrawn fiir- 
thcr from each other; and tlie resistance ii ncaily 
tlie same, as if the same substance, in a thiiil state, 
were inclosed in an unalterable vessel, and forcibly 
compressed or dilated. Tlius tbe resistance of ice to 
extension or compression is (bund by experiment to 
differ very little from that of water contained in a 
vessel; and the same eH'cet may be jirodiiced even 
when the solidity is not the most pcilect that the sub- 
stance admits; for t/ic imnirilifilr n .\i.\liint <> til iiiiii m 
ih'i'l to Jlrnirv i.\ l/ir uiiur, trhilhrr it mill) hr liiirtlii 
or iio/'trr. It oftin happens, bow ever, that the mag¬ 
nitude of the lateral :ulliesion is so mueh limited, as 
to allow a capability of extension or compression, 
and it may yet n tain a power of restoring the bodies 
to tlu'ir origin.il form by its reaction. This foreu 
may even be the jirincipal or the only source of the 
body’s elasticity : thus wlicn a piece of elastic gum 
Is extended, the mean distance of the particles is not 
materially incieased .. and the change of lorm is r.i- 
ther to be attributed to a displacement of the jiar- 
tn-les than to their .separation to a greater distance 
from each other, and the resistance must be derned 
from the lateral adiu sion only: some other siibstanees 
also, approaeliing more nearly to the nature ot li- 
(juids, may be extended to many time.s their la iginal 
length, with a resistance continually iiicrejisiiig ; ,nid 
in -such iMses tin re can scarcely be any muli'ii.il 
clinnges of the specilic gravity of these .siibstanLi's. 
Professor |{()bisi)n has menliuned tlie juice of bryony 
as alfording a rem.ii k.ilile inslanec ol .such liseidity. 

“ It is piubuhle tli.it tlie iinuiediate cause of the 
lateral adhesion of solids is a syiiiinclric.il arr.ingc- 
meiit ol their coiistiluciil parts . it is <-cit.iiii that al¬ 
most all bodies are disposed, in becomin;; solid, to 
assume the lui'iii of crystals, wliicli evidently iiid>- 
catc.s tbe e.xislenre of siicii an airangemeiit; and ail 
the hardest bodies in nature aie of a erysialime foriii. 

It afipcars, theiefore, consistent both witli re.ison and 
with cxpLiieiiee to suppose, that a eiystaliizalion 
more or k ss perfect is the universal c.aiise of solidity. 
We may imagine, that wlicii the partn les of matter 
are disposed without any order, they can aiford no 
strong re'sislaiice to a motion in .my direction; but 
when they are regularly placed in certain situations 
with respect to each otlier, any t'lmngo of lorm must 
displace them in siicfi a manner, as to increase the 
distane'o of a whole rank at mice; and hence tlicy 
may be enabled to emipcrate in resisting sucli a 
change. Any inequality of tension in a particular 
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part of a solid is also probably so lar the cause of P«>l»n'»noii 
liardne.s.s, as it fends to increase the strength of union Liglit. 
of any part of a series of particles wliieli must be ^ 
displaced by a change of form." 

It must however bo admitted, that this pass.nge by 
no means contains a demonsliatioii ol'ihe total inca¬ 
pability of lliiids to transmit any impre.s.sions by la¬ 
teral adhesion, and the hypothesis remains complete¬ 
ly open for discussion, notwithstanding the apparent 
ililiiculties attending it: winch have appeared to bring 
Us very near to the ca-e stated in the same Lectures 
as a po.ssible one, that there may he independent 
woilils, some exisliiig in dilft'ient parts cil space, 
others Mv/r/iwg <v/r//«//« r iiinrni niul iiiiiiioii ti iii 
thr siiiiir spill r. We may peih.ips accoiiiiiiud.ite the 
liypothesi.s of Mr Fresnel to the pheiKniieiia of the 
ordinary and extraordinary refraction, by considering 
the undulations as propagated through the given me¬ 
dium in two dilFerent ways; some by the divergence 
of the elementary motions in the direction of the ray, 
and ntiier.s by tliclr rciiiaining |>arall( I to the direc¬ 
tion oi the impulse or of the polari.sution : the former 
must be supposed to furnisli the .spheroidal, the lat¬ 
ter the spherical refraction. It would indeed follow 
tliat tbe velocity of the spherical undulation ought to 
vary by innumerable degrees, within certain limits, 
according to the direction of tlie supposed ek-inent- 
ary motion: while in fact the actual velocity of the 
spherical undulations seems to be imiformly’ equal to 
the velocity in the direetion of the axis; but this ob¬ 
jection may be obviated by supposing the surface .so 
eoiistiluted, that for some unknown reason tlie pa- 
iiillil elementary motion can only be projiag ited in 
the regular manner when it takc.s pl.iei' in the ilirec- 
tion of the axis, or when it is iii.iile to assume that 
direction, a condition not viry simple or natural, 
but by no iiiians iiiconcxivable ; unless we saw any 
reason to consider llu adhesion us a lonstaiit force, 
independent of the directien, anil equal to the least 
or greatest elasticity, or unless it were possible to de¬ 
rive tbe plienomcna of two siq poseil axes of polari¬ 
.sution, winch Mr Fresnel has expl.iiiied on (be by- 
puthesis of two spheroids, fioni the supp<>sition of 
two spherical undul.ilion.s propeigating oblique ele- 
meait.iry motion.^ in the direction of the actual po¬ 
larisation as uircadj de'termined for tlicsc crystals. 

If these conjecture s should be found to uiliiid a sin¬ 
gle ste p, in an invi stig ition so transcendently deli- 
eate, it will be best to pause on them for a time, and 
to wait lor further aid from a new supply of experi¬ 
ments and observations.]] (x.x.x.) 


THE END. 
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lUilway. ^ RAILWAY, a species of road or carriage-way, 
in which the track of tlic carriage-wheels being laid 
with bars, or rails, of wood, stone, or metal, the 
carriage is more easily drawn along this smooth sur¬ 
face than over an ordinary road- 
WiKKlcn Wooden railways are said to have been intro- 
duced at the Newt\u>tlc co.il-inincs so early us the 
year Ib'tiO, for transporting the coals from the mouth 
of the pits to the sliips in the river Tyne. Even at 
that period, m-my of these mines employed each 
of them too or ■'< 0 (> carts in tins trjflic; it bc- 
c.iine, tlirrefoie, an object of manilc'l importance to 
reduce the gre.it expeiicc thereby incurred in the 
I eijiing up of horses, drivers, and mads; and the 
pl.aii ui wooden rails was tin- best, and, indeed, the 
Only ellccUul nictliod wbub could at that time have 
been devised for the purpose; lor uliicli also the si¬ 
tuation »js in olbei rispects f.ivourabic, presenting 
ill must cases a" i ,i v ih-euit towards the iivcr. 
'J’iu se railw.iv s i!'i I oi'. ’ ei v g. iii rally inti ''ited, 
.ind coiitiniK d 101 .1 I i- pi mm I e. ■ . in ihi jiart 
of the K iii-do.n. Slips el m.ouii' m' tin leijuis'tc 
breail'' '• 1 1. tilvv.i' ni liked (lilt I tweinthe 

(oal pr ilu- MV 1, .uiil weie ..lihu Iia-td by 

tin Co-1 owi.iis, 01 piirth.isi(l oi tin il In -i pio 
piuloi, whose i;ro uid the ] • ijui ed l.i. e! road iri- 
fe. iitid >11 Its (.riiise 'I o olit in the oiOsl easy 
.till, leitular discent, this litu was v.iiied in its dm - 
tioii to inet-r the iiuipialiiie. of the gioitii'' Oi, whiie 
tl.c ini (|uahlu s vteie' iiieoiisider.ihK', i* was lat'ied 
stiai';ht loiwiid .iiid the iieul.ii sliipe made ii[i by 
< iiihanisnients and ( utting. The giouinl Iningthen 
atiioothid I’ld livil'id ti I loi an oi(!"iiiv > 'ad, large 
logs ol vend, l( le'cil i/./' eel in h lii'tl's equ.il 
*0 the hie'l.dtli of till i il, w.ii I oil ' :oss it, .ee* 
.iiiiily hedi'eil no n il > .oil ili-’.ii.i 1 s, ,0 -11 t i"i .in.I 

hold ti-t till I als. 11 ; Il IS 1 I I !, -'ll wle n the 

waegi n-v luiIs wm 'o . ndei .0 1 1 Muse i.o,- 
wc‘ie made of hie ' mi. I m ul • i is 

to I'oim two eo,-. 1. I I u .1 •• 1 o o 1 ' -i s 

runiiMit; p.'iall .1 to i ^ . la 1 i ‘ ' 

till roiuh ;ie- ui'i *he i< " .o' .it • u li 'U tl 

tieiiiiliis, on vvliiel v u-n ’ '< > i:..iiiv 

li.und.itiuns, and v ire aiso n 1 

curi d, to keip eaeh pn-' e 10 l- oper | 1 I h. 

waggons were ot tlie leii.d einstnnt Lot of a 
l.irge si/t“, so as to ciaitaiii Hvei.d toin cimI', at d 

set upon low wheels; the sin ill'iuss of the "lay 
re'iideriiig wheels ol the ouhii.'i -I'l ivieei.sary. 
On these riiN a siiigli hoise ei n.ulily di.iw 
thiee tons of eonis f'om tlie pits to tlie riv. r, VV here- 
any steep declivity oeruri.J on the road, tins was 
termed u tun, or an uiehncd jikiee ; an 1 on it d'o 
dese’eiit of the vv.aggon, WU' iitaidid, end leguiated 
by .1 species of biake, or crooked lever, termed a 
coni oil, attached to the waggon and managed by 
the driver. The banks ol the Tyne, near Nevveas- 
tle, are remarkably steep op each side; but instead 
of farming inclined planes on them, the railway was 
lieie continued on a wooden .stage, raised to the 
same height as the top bank of the river, and carried 
forward until it camo piipendiculaily over the river 
aide, where a wooden plaiform, termed u slaith, was 
erected fur the convenience of delivering the coals; 
the waggons being emptied into a trough, or spout, 
VOt. VI. J’AIlX It. 


down which the <jpals descended either directly into HmIw*)-- 
the ships, or into the store below. 

Such was the construction of the original railways. Iron Rail- 
in which we evidently perceive all the parts and**!*' 
members of the railway as it is formed at the present 
day; viz. tlie regular formed road, the rails, the 
sleepers, the low wagons, and the inclined plane. 

Tlicir only defect consisted in the suR and decaying 
nature of the wood, the wear and tear of which cans- 
ed such cxpcncc for repairs, oa greatly limited their 
application; so that it was only the sliortncss of the 
distance, and the great extent of the traflic, which 
rendered tiu-ir application at all beneficial. It was 
only about the year ] 7 :}S that they were attempted 
in the collieiies of Whitt liaven; and it does not 
appear ill it they were adopted in any other part 
of the kmgdoiii. The use of iron, therefore, in 
pi ice ol wood, was an csm ntial improvement in the 
cunsti III . 11)11 of i.iilvvays, and caused, indeed, a com¬ 
plete change in this, as it has done in every other 
hi jiitl- of practical mechanics into which it has been 
introduc 'd. 1 kit burs of iron were at first fastened 

nil the tup ol the wooden rails; hut after various 
unsuccessful attempts, the rails themselves were at 
last wholly composed of iron, cast in short bars, 
unite at llicir o ti 'initics, and resting on slceprrs, 
or s,ju .u- blocks of stone, disposed at shoit dis- 
tai'ns along each side of the road; and this con- 
slrui tmii having been once hiirly reduced to prac- 
t.cc, w.is not only adopted universally in pl.icc of 
wood, but soon led to new and more extensive ap- 
plic.itions. Iron railways were quickly introduced 
into all tlie co.d and mi ving districts ot the kingdom. 

They wi'ic* employed c" canals, in place of locks, to 
r.iise‘ihe liiiges on aii iiiclinid plane liimi a lower 
to,i III:' ti lev’ll, 11 , s,line instances till y VI ere adopt¬ 
ed i> pii'ire.ici to the eaiid itself; and, on the 
V. IimK tluv now loi-m an iinpoitaiit nuxili.iry to in- 
)-n I 1,11 igatioii pusliing the eh.iiinels ol trade an.l 
iim,(iui'. into ilnlricts otlicMvisc inacccssihle, and 
1 M 11 iiiti tile inti nor ol the mines. 

III.' 1 iilw.ivs in llnlain are so numerous, that Ilailwjvs m 
il would i XU ed our limits to specify the particular 
hues. In the \ew« isiU . 0 . 1 I di .tiicl,on the river Wear,' “ 

111 ‘1 M e i.il and iiiitiing distiiets of Yoiksliire aud 
I iiu- u'i’ro, as well as ol Derby shire and Staft'ordsliire, 
till to are .iimeious r.ulways branching otf from the 
na\.g.ihli rivcis .md canals to the dilleroiit mines. 

In .Shrop'liiic . 11 - 0 . an 1 in the great mining districts 
along the vah’ ef the Severn, the use of r.-ulways is 
veiy geiieial, and it w,as here tliat the inclined plane* 

Wii-^ fir.'t hr night in aid of inland navigation. In 
Sutroy, thi're is a lailwny of a considerable extent, 
termed the Sur'fy Ilaiiwuy, and this presents one of 
the few altcm-' s that have been made to form pub¬ 
lic railways ( general use. In the great mining 
districts on I a west ot the Severn, including South 
Wales, the rail or tram roads are very numerous; 
and here, owing to the steepness and impracticable 
n.ature of the ground, they have been of essential 
utility in supplying the place of canals. In the year 
1791, there was scarcely a single railway in nil South 
Wales, and in 1811, the completed railroads con¬ 
nected with canals, collieries, iron, and copper-works 
in Uto counties of Monmouth, Cilaniorgan, and Caer- 
c* 
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inarilicn, amounted to nearly 150 miles in length, 
exclusive of a great extent within the mines them¬ 
selves ; of w’hieli one coiiipany in IVIerthyr-TyUvil 
possessed >10 milei under ground. In Monuioutli- 
shire, the Sirhoway railway loriiis one of the first in 
point of magnitude whieh has hitherto been con- 
structed. It extends liom l'i||gw'elly, near New¬ 
port, to the Sirhoway and Tredagar iron-works, dis¬ 
tant 51.S miles, whence it is continued live miles far. 
ther to the Trevil lime-works, in Urceknockshire, 
along with a branch to the w'est, to the i{umniy aiul 
I'nion Iron-works. This railway was made by liie 
Monmouthshire ('anal Company, under the authori¬ 
ty of an act of i’arliament. rrom Sirhowaj, n 
branch proceeds eastwaids to the l.hbw} woik<-, and 
from thence down the com sc ol tlie I'ibbwy to Crum- 
lin Ilridge, wheme it joins ihetMiial Irom Newpoit ; 
and fioni Sirhoway iigiin, the Hrinare railway is 
continued over the lllaek iMoimtain to the lale of 
the Uske at Urecon, and from thence to ILiy on the 
river Wje. In (ilamorganshire, the principal rail¬ 
ways are the ('urdiff and Meitliyr-Tjdvil, the Aber- 
dare, and the Swansea railways. In ('acrmanlien- 
shire, the prineipal railway is that whieh extends 
from ('uerniailhen to the lime-works near Jd.uide- 
bie, a distance of 15 miles. 

l''rum this account of die chief lailw.ijs in Kng- 
land and Wales, it will appear that this sp(.iii.s 
of inland carriage is [irineijially ii)iplieahle win re 
trade is consideralile and the length ol eonvej- 
aiiee short; and is ehieflj' iisefnl, therelorc, in Ir.nis- 
porting the mineral pioiliict' of the kingdiim lr<im 
the nimcs to the maicst land or water cnmiiiu- 
nieation, whelhir sea, livir, or c.iiial. Attempts 
have been made to biingil into inoie gerier.d use, 
hut witliout bULctss; and it is only in pai'ienlar eii- 
eumslunccs that navigation, with the aid i.tlier of 
hieks or inelmed planes to tiirniount the div.itions, 
will not present a more convenient meiliinn tor an 
extended trade. South Wales, however, pieMiilsaii 
example, where the trade being great, and also i liiefly 
descending, the countij riiggid, and the supplj of 
water seanty, railways have been adopted with com¬ 
plete success; and have been found m some eases at 
least t'tpiiil to canals in point of ccoiunnj and dis¬ 
patch. The Surrey railway, not having these .ul- 
vantagt"*, has searci ly answered the e\pietaui>ii.s of 
it.s projectors, more espeeiallj the southern Inn- Irom 
(’roydoii to Gadstone. It was at one lime piopos- 
cd to coiilinuc tins railway to Portsmouth, hut the 
plan was abaiiduned. 

In Scotland there are various raiivvaj.s proreidiiig 
from the dilferent mines throughout ihi' kingdom. 
The principal one in point of magnitude is the Duke 
of Portland's railway, e.xtcnding from the town of 
Kilmarnock to the harbour of Troon, a distance of 
nearly ten miles. Its chief object is the export of 
coal and lime, in whicli article.^ a groat tiade is 
carried uii by means of the railway. In the coal 
and mining districts round Gia.sgow, there me nu¬ 
merous smaller railways, and also in (be coal fields 
of Mid Lothian and l-'ife. Plans have been proposed 
for a public railway from Edinburgh to the ditierciit 
coal-works in the neighbourhood. An extensive rail¬ 
way was also at one time projected from Glasgow to 


Berwick-upon-Tweed, but none of those schemes iiail*ii)- 
havc been carried into effect, 

The original wooden railways already mentioned ronfmcuoi 
arc the model on wliicli all the succeeding ones have“f Had*-'}- 
been formed, and of which we shall now describe 
shortly the construction. In regard to the road it¬ 
self, till' should, in the first place, be formed in such 
a direition, and with such a declivity as may best 
suit the nature of the ground through whieh it passe.-, 
and of the tinde to be carried on upon it. If the 
trade, (or example, he all or chieiiy in one direction, 
the toad .should obviously decline that way, so that 
the waggons, with (heir coiitciits, may descend on 
this ineimecl plane as much ns possible by tiicir own 
gravitj. 'I he iiit luiaiion .••hoiild also he projiortion- 
ed to the ixti iit of the tiade u]i the railway, so that 
the diaught eaeli way may be etjuai. Il the ex- 
poi ts and iinpoi'l-., the I'eloi e, he ecpia), the road should 
lie on a hvd; .tiid wliire the groiiud will not peiiiiit 
that dec liv.tj (pf level best suited to the trade, th> 
line sh.iuid be varied, and the inciiualities made- 
up. if it can he done* at a moderate e xpence*, so as 
to hiing it as mar as possible to the proper stand¬ 
ard. II the iiie(|i;alitiL.s are siieh as to render this 
iinjirae tienhie, the only resource lies in inclined 
planes. AVlieie the dillei ince of level, for example, 
between the two extremities ol tlie load is such ns 
would reiidt-r an eijual declivity too .stee|), the road 
must then he. earned, either on a level or with the 
due degree ol slope, as far as praeticable, and then 
lowered by an inelined jilane ; on which the waggons 
are let gently dnwn by means of a hiuki*, are drag¬ 
ged up h} mcan.s ol an udditiunni power to that 
whieh ehaw.s them along the toad, or at onee let down 
and drawn up b} menn.s of a roller or pulle}’, the' 
lie-aviei puponderating ove-r the- lighter. In laying 
out a line of railwaj, thereleirc, as evciy situation pre¬ 
sents peculiar rireum.stance.s, no gene ral i ule can be 
luiel down, and the- plan must be left to the skill and 
juelgnient of the' fiignu'e’r. 

'Jhe line of i-iilwuy be-ing iixcel on, the roael is then 
previ>(Tl\ iutmed, anti of sueli u width as will be 
sulheieiit lur containing the opposite rails, and foi 
forming a foot-patli on one side, 'ihe distance be¬ 
tween the opposite rails veiries from three feel to four 
and one liaii feet; some preferring along and narrow 
waggon, anil otliers u broad '•hort one. Hence a 
breadth of from nine to tw'clvc feet will be sufKcient for 
a single road, and from tifleen to twenty for a double 
one. Tlie next operation is tliu setting and firm bed- 
dingofthe stone slt'cpers. 'i'he.sc consist of solid blocks 
of stone, each of the* weight of one or two cwt. 

Their shape is immaterial, provided their base be 
broad, and their upper surface present an even and 
solid basis for the rail. I hcy arc placed along each 
side of the road, about tiirce feet distant from each 
other from centre to centre; the opposite ones 
being separated by the width between the opposite 
rails. The ground under them is beat down to form 
a firm foundation, or, if it be of a soil nature, is first 
laid with a coat of gravel or small metal, and this 
beaten under the stones ; the situation of each 
stone being properly gauged liotli as to its distance 
from the adjoining ones, and as to the level or de¬ 
clivity of its upper surface, on which the rails are in- 
1 
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Haiiwny. tended to rest. The space between the sleepers is 
then filled up with gravel, metal, or other road ma¬ 
terials, such as miiy consolidate into a hard and firm 
mass. 

Thu next object is the construction of the iron 
rails; and on this point two very dificront plans 
have been ndo|)tcd, each of which has its advocates, 
and is practised to a great extent- The one is term¬ 
ed ihe jlat mil, or tram plate; the rails being laid on 
their sidc,aud the waggon-wheels travelling over their 
broad anil flat surface. 'J’hc other is termed thecf/gc 
mil; the rails being laid edgeways, and the wheels 
rolling on their upper surfaces. 'Ihc flat rail, or 
ti'din plate, consists of a plate of cast-iron, about 
three feet long, from three to five inches broad, and 
from half an inch to an inch tliiek ; extending from 
sleeper to sleeper, and having a fiauncho turn up nr 
crest on the inside, from two and a half to four inclu s 
high, 'i'his rail bears on the sleeper^ .at each cixl at 
least three inches, where the rails arc cast about 
iialfan inch thicker than in the middle. As there is 
no intermediate bearing fur the rail between the sleep¬ 
er.!, except the surface of the road, the use of the 
Haunche is not merely to prevent the waggon from be¬ 
ing drawn oil' the road ; it resists the transverse strain 
arisingfrom the weight of the waggon; on this account 
it i^ often, and with great propriety, raised higher in. 
the middle than at the -ides, forming an arch of a cir¬ 
cle ; and, to strengthen the rail still farther, a similar 
lliuinehe, arched inversely, is added below, as repre¬ 
sented in Plate t’X V. figs. 1, ‘2, .S. The weight of each 
rail is from forty to fifty pounds. To unite these raiis 
into one continued line, they arc merely laid to eueli 
other, end to end, all along each side of the road; be¬ 
ing kept in their plaee.s, and at the same time made 
fast to the sleepers, by an iron spike driven through 
the extremity of each rail into a plug of oak fitted 
into a hole in the centre of each sleeper. This spike 
is about six inches long; it has no head, hut the up¬ 
per end of it forms an oblong square, about one inch 
broad, Iialfan iiicli thick; and the hnlu in the rcjik, 
through wliidi it passes, is formed by a rcctangimir 
notch, half an itieli square, in the middle of the ex¬ 
tremity of each lail; the opposite nutclics of each rail 
loriniog, when laid together, the complete oblong 
square of one inch by half an inch, and Jiglitly dove¬ 
tailed from top to bottom, so as to fit exactly the taper¬ 
ing head of the .spike, which is driven clear below the 
upper surface ohiic rail. Plate CXV. fig. 1>f repre- 
.sunts a section of a rail, with its sleeper and fastening. 
Wherever the rails cross aiij' road, the space between 
them and on each .«idc must he paved or e.iuscwayed 
to the level of the top of the Haunches, that the car¬ 
riages on the road iiny be enabled to pass clear over 
the rails. In single railways it is necessary to have 
places at certain intervals where the empty waggons, 
in returning, may get oil' the road to allow the loaded 
ones to pass. A place of thi.s kind is termed a iurn- 
out; and the waggons are directed into it by a move- 
able rail termed a pointer, fixed at the intersection be¬ 
tween the principal rail and the turn-out, and turning 
on its extremity, so as to open the way into the turn¬ 
out, and shut that along the road. This contrivance 
ia also used whenever one line of railway crosses an- 
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other. It is represented at Plate CXV. fig. 5, where, Hmlwa}. 
also, fig. i; is a plan of the railway and of the turn¬ 
out. 

The tram roads have been universally adopted in 
Wales, where they arc preferred to any other spe¬ 
cies. They arc also used in iiuKst parts of England. 

Tiic Murrey railw.ay is of this description, and was 
designed by Mr .lessop. In Scotland the Duke of 
Portland’s railw.iy, which, we believe, was planned 
by the same engineer, is of the same kind, and the 
rails nearly of the same dimensions. These flat 
railways have one advantage, in admitting waggons or 
carts of the ordinary construction, and this is particu¬ 
larly exemplified in the 'froon railway. According to 
an account with which we have been favoured by Mr 
Wilson of Troon, “ there are several kinds of wag¬ 
gons used upon the railway under certain restrictions; 
such os four-wheeled waggons with flat bottom and 
low slicimets for carrying stone, limestone, grain, 
timber, slates, Ac. from the harbour to Kilmarnock, 
the nulls,” Ac. “ The common make of a cart is al¬ 
lowed to use the railway if the wheels arc cylindrical, 
and there be no greater load on each pair than 28 
cwt. A great deal is done with these carls in 
carrying timber, barks, grain, Ac., as, with the same 
carl, they can carry these articles into and through 
the streets of the town." 

The other railways in Scotland, however, are 
chiefly of the edge kind. In the principal collieries 
of the north of ICngland, also, the flat rail Itos been 
almost entirely supei.sedcd by the edge rails, and the 
latter are now generally admitted to be decidedly 
superior in the case of draught whicli they occasion; 
the edge of the bar prest’iiting less friction, and be¬ 
ing less liai>le to clog up with dust and mud, or to 
he obstructed with .stones driven olf the road upon 
the surface of the rails. The edge rail consists 
merely of a rectangular bar of cast-iron, three feet 
long, three or foui inches broad, and from one-liulf 
inch to one inch thick; set in its edge between sleep¬ 
er and sleeper, and bearing on the sleepers at its ex¬ 
tremities. The upper side of the rail is flaunclied 
out to present a broader bearing surface for the 
wheels, and the under side is also cast thicker than 
the middle, for the sake of strength. But the great¬ 
est sticngtli is evidently attained by casting the rail 
not rectangular, hut deeper in the middle than at the 
ends, to resist better the transverse strain. The 
ends may be safely reduced nearly to one-third of 
the depth in tlic middle, and still be equally strong.' 

To unite tlie rails together, and at the same time 
pre.serve tlirm in their places, and in their upright 
position, and to bind them also to the sleepers, they 
arc set in a cast-iron socket or chair, which is at- 
taclied firmly to the sleeper. This socket embrac¬ 
ing tlic extremities of the adjacent raiis, wliich arc 
here made to overlap a little ; a pin is driven at once 
through tlic rails and through the socket, and binds 
the wliolc togctlicr. This is the general method of 
uniting the edge rails, but the shape and dimensions 
of the metal chair and of the overlap of the rails arc 
varied according to the judgment and taste of the en¬ 
gineer. Plate CXV. fig. 7, represents a section of an 
edge railway with the sleepers and waggons, &c .; 
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and figs. 8, 9, 10, is an enlarged section of a roil and 
sleepers with s plan. Since edge raUways haTC 
coHM into more general use, an essential improve*, 
ment has been made in their construction by the use 
of malleable iron, in place of cast-iron,^ in forming 
the rails. The advantage of malleable iron rails js, 
that they are less subject to breakage than cast.iron; 
a circumstance of importance in this case, where it 
is not easy to avoid those jolu and sudden shocks 
which cast-iron is least of all capable of withstand* 
ing, and though they should happen to give way, 
they are easily repaired. They can also be laid in 
greater lengths, and requiring therclore fewer joints ; 
they can be bent with ease to the curvature of'the 
road; when worn out they arc of greater value; 
and lastly, their first cost is very little, if at all, 
greater than that of cast-iron rails. Malleable iron 
u. no doubt, less able to withstand exposure, decay¬ 
ing more readily under the influence of air and mois¬ 
ture; but hitherto this inconvenience has not been felt, 
and, on the whole, the malleable iron is now decid¬ 
edly preferred. These rails are laid and joined in 
the same manner as the cast-iron, only in greater 
lengths. Malleable iron, wc believe, was first intro¬ 
duced in railways by Mr George Grieve, at Sir John 
Hope's collieries, near Edinburgh, where it was 
first tried on the lighter work which is done under 
ground. The rails consisted of square bars one inch 
or one and one-fourth inch square, nine feet long, rest- 
ing on one or two sleepers in the middle, and resting 
and made fast to sleepers at the extremities; a simple 
knee being formed on each end ol the bar, and the 
two knees of each two adjacent rails jammed into 
one socket in the sleeper. 1 he use ot these rails 
was found so beneficial, that they have since entire¬ 
ly superseded the flat cast-iron rail in general use at 
toe time of their invention. For heavier loads the 
rails are made deeper, ^'^e have been favoured 
with tile following account of their construction by 
an engineer (Mr Neilson of Glasgow) who has form¬ 
ed several of the kind. , , « , i- 

« One of them is on the property of the Earl of 
Glasgow, commencing at the Hurlet extensive coal 
and lime-works, and extending to the Paisley canal, 
a distance of about two miles. It is formed of flat bar 
iron two and one-fourth inches deep, by nearly llircc- 
fourths of an inch thick, and the rail in lengths of 
nine feet, each rail being supported at every three 
leet by a sleeper and cast-iron chair. The joinings 
are formed by a cast-iron dovetailed socket suited to 
receive the jointed ends of the bur, and a dovetailed 
glut or key, by which means the several rails arc 
joined as if into one continued bar.’ 

An improvement has lately been made In the con- 
atruction of malleable iron rails, whlch^ promises to 
be of essential utility. It consisu in tbe use. of bars, 
net rectangular, but of a wedge form, or swWled out 
on toe upper edge. In the rectangular bar there is 
eWdently a waste of metal on the under surface, 
which, not requiring to be of the same thickness as 
where the waggon-wheel is to roll, may be evident¬ 
ly reduced with advantage, if it can be done easily. 
‘The bar may then be made deeper, and broader at 
the top than before, so as with too same quantity of 
metal to be equally strong, atad present a much 


broader bearing surface for the wheel. This has Bsilway. 
been accomplibhed by Mr Birkinshaw of the Bed- 
lington Iron-works, who has obtained a patent for 
these broad topped rails. The peculiar shape is given 
them in the rolling of the metal, by means of grooves 
cut in the rollers, corresponding with the requisite 
breadth, and depth, and curvature of the proposed 
rail. Mr U. recommends his rails to be of 18 feet in 
length. Wc have seen one of these patent rails 
at Sir John Hope's colliery ; and it certainly forms 
the most perfect iron rail which has hitherto been 
contrived; conibiDing very simply and ingeniously in its 
form the qualities of lightness, .strength, and durability. 

It is twelve feet long, two inches broad along the top, 
about half an inch along the bottom, and still thinner 
between. It rests on sleepers at every three feet, 
and at those places the rail is two inches deep, while 
in the middle point between the sleepers it is three 
inches deep. Tig. 11 is a longitudinal section of this 
rail, and figs. 12 .and 18 aro transverse sections at the 
sleepers, and at the middle point between each 
sleeper. AH these inequalities, we believe, are pro¬ 
duced on the metal by means of the rollers; and this 
circumstance is well deserving of attention, as it may 
obviously be applied not merely to the formation of 
railways, but to a varii ty of other purposes in the 
arts. 'I'iie moulding and shaping of tbo metal in this 
manner is quite a new attempt in the iron manufac¬ 
ture. and it is not easy to say how far such an inven- 
t'on may yet be carried by tiie skill of British art¬ 
ists. 

The waggons used on railways arc of vasious sizes, Waggons 
but of nearly the same general sliape, and all set on um<I on 
four wheels from two to three feet diameter. They 
are made to carry from 20 to .'>0 cwt. exclusive of 
the waggon itself, which weighs from 12 to 15 cwt. 

The axles of the fore and hind wheels are fixed three 
feet asunder or more, so that llic rail is never loaded 
with more than one-fourth of the waggon at once. 
According to Mr Wilson, The size of the coal 
waggons of Kilmarnock colliery are, on an average, 
mean length 80 inches, mean breadth 45 inches, and 
depth 30 inches. Each contains 40 bushels, equal 
to 32 cwt. of fine coal, and 35 cwt. of blind or malt¬ 
ing coal. I'lic weight of the waggon, exclusive of 
the coal, is 13 cwt. Each waggon, including two 
pair of wheels and axles, costs from about L. 13 
to L. 15, and are mostly lined with sheet iron." In 
Sir John Hope’s railway the waggons are also nearly 
of the above dimensions. In the Sirhoway railway 
each waggon carries two and one-half tons. 

In regard to the expcnce of constructing a roil- Kxpcncc of 
way, this uill depend greatly on the ease or diflS. constructing 
culties to be met with in forming the roKd, and mak- Kailway^. 
ing up the inequalities to the required slope. The 
above railway described by Mr Neilson cost only 
L. G60 per mile; but where there arc considerable 
embankments to form, bridges to fiuildi and deep 
cuttings, the cxpencc may rise to L. 4000 and 
L^OOO per mile. The usual rate of tonnage on coals, 

&c. conveyed on railways is 2d. per ton per mile. 

An important consideration r^ards the work rompantive 
done, or capable of being performed on a railway. 

On this point, however, the accounts from different 
railways are various; the performance depending on 
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Kttiway. many drcumstanon little attended to b the eeneral 
' eatimate of work; such as the quality of the horses, 
the state of the road, the greater or less declivity of 
the raiUf and various other circumstances. More 
exact observations or experiments are therefore want* 
ing to form con-ect notions on this subject; but in 
the mean time, we shall state such facts as have 
been noticed by different observers. The most ex> 
act experiments were made by Joseph Wilkes, Ksq. 
of Measham in Derbyshire. The result is, that one 
horse, value L.20, on a railway declining at the rate 
of one foot perpendicular to 115 in the length of 
the road, “drew 21 carriages or waggons, laden with 
coals and timber, amounting in the whole to 35 tons, 
overcoming the ru tnerltte repeatedly witli great 
ease.” This performance appears, no doubt, enor¬ 
mous : but was evidently owing not so much to the 
diminution of friction by the railway as to the great 
declivity; circumstances wlio>e effect must be dis¬ 
tinguished in order to obtain any general rule for 
future works. It Is weirknown that, on any inclin¬ 
ed road or plane, every carriage has a tendency to 
descend of itself, and with a force in proportion to 
its own weight, exactly os the height of the plane is 
to its length. In tlic above exiimple, therefore, tlie 
carriages, independent of any external force of 
traction, would have been urged by their own gravi¬ 
ty with a force of 11 . 7 th of their weight, and equal, 
therefure/ to 680 lbs. But as it will not be too low an 
estimate to assume 150 lbs. as the working draughtof a 
horse, hence the waggons would descend by their mere 
weight as if they had been dragged on a level way 
by at least four horses. If, then, to this 680 lbs. we 
add 150 for the action of the horse, the sum, or 830 
lbs. will be equal to the power necessary to overcome 
the friction and inertia of these waggons, and which 
appears by division to amount to - 9*1 th of their whole 
weight; $0 that, if the railway had been level, the 
horse would only have drawn G^tli tons. Carriages 
on an oidinary road require f'gtli or -,*fth of their 
actual weight to draw them along; so that, on a 
lailway, the ease of draught is six times greater than 
on a common road. The same horse, Mr Wilkes 
observes, drew up the acclivity five tons with case. 
Here the weight of the waggon, or its 115th part, 
would act against the horse, which would not only have 
to overcome their friction and incrtiie,but to drag also 
this additional load upwards. But (i*! + ^ 

tons = 216 lbs., the force of traction, which was 
evidently a strained effort. The same horse drew 
three tons up an acclivity of 1 in 20. Here ^ -f* 
of S tons, = 407 lbs., a power of traction which few 
horses could exert, and none could sustain for any 
length of time. The other experiments of Mr 
Wilkes agree nearly with the above. .Mr Outram, 
Engineer, observes, that, with a declivity of 1 in 
108, the waggons will almost descend of themselves, 
so that the horse has only to pull a little at hia 
load. This would make the triction and inertia 
nearly T^j^th of the weight, and the draught of 
a horse nearly 6|th tons. Mr Telford observes, 
that in a railway, with a declivity of 1 in 98, a 
horse will readily take down waggons containing 
from 12 to 15 tons, and bring baw the some with 
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four tons in them. The total load, in the first casei Bsdwsy 
would be about 18 tons, and in the second 8 tons. II 
the waggons being urged with gigth of their 
weight; this makes the friction and inertia equal j 

to i^th of the weight, and the draught of a horse 
on a level way only 4Jth tons. In the Troon rail¬ 
way, the declivity is about I in 660; and,*according 
to Mr Wilson’s account, some horses take down two 
and some three waggons each, containing 33 cwt. of 
coal, and weighing itself 13 cwt., travelling at the 
rate of three miles an hour. The total load here 
may be averaged at 1 15 cwt.; and, the waggons be¬ 
ing used with of their weight, this makes the 
friction and incrtiic 7 yth of the weight, very nearly 
equal to the last. We have been favoured by Mr 
Grieve with the following particulars regarding Sir 
John Hope's railwaj', which is of the edge kind. It is 
on a level; and one horse draws five loaded waggons, 
each containing 30 cwt. of coals, and weighing, un¬ 
loaded, 12 cwt. equal in qll to 210 cwt. or lOJ tons; 
travelling at the rate of four miles an liour, deducting 
stoppages. This mokes the friction 150th of the load. 

This performance is beyond any that we have yet 
stated, and shows decidedly the ease of draught of 
the edge rail. Previous to the formation of this rail¬ 
way, it required eight horses for the work winch is 
now"done with one. On the whole, then, it may be 
concluded, thiit on a level tram road, making allow¬ 
ance for the weight of the waggon, one horse will 
be required for every four tons of coals, or other 
articles conveyed; and on an edge railway, one horse 
will be required for every seven tons. On an ordi¬ 
nary canal, one horse, with a boat, will be sufficient 
for every 30 tons. But the first cost of a canal is 
three or four times greatci than that of a railw'ay; 
so that, in some cases, it may become a question, 
whether a railway might not be adopted with ad¬ 
vantage. 

On some of the railways near Newcastle, die wag¬ 
gons arc drawn by means of a steam-engine working 
in a waggon by itself, the wheels of winch are driven 
by the engine, and acting on a rack laid along the 
railway, impel forward both the engine and the at¬ 
tached waggons; in some cases the wheels of the 
waggon operate without rail work, by tlie mere fric¬ 
tion between them and the railway. The steam- 
engines employed for this purpose arc of the high 
pressure kind; these requiring no condensing appara¬ 
tus. But this application of steam has not yet ar¬ 
rived at such pcifection as to have brought it into 
general use. (n. k. b.) 

REFRACTION (Double). See Audenoum to 
this Volume. 

RENFREWSHIRE, a county in Scotland, lying Situation 
between 55^ 41' and 55'’ 48' north latitude, and be- and Bound- 
tween 4° 1 5' and 4 ’ 53' west longitude; is bounded on 
the west and north by the Frith of Clyde (excepting; 
that a small tract opposite the town of Renfrew la 
situated on the north bank of the Clyde), and it has 
Lanarkshire on the east and Ayrshire on the south. 

From east to west it extends about 26 miles, and 
from north to south from nine to 13; and has an 
area of nearly 241 square miles, or 151,182 English 
acres. It comprehends 2l parishes, besides a small Divmons. 



41S REN 

|)orli()n of nonic others, tlic churches of tvhicli arc 
^ situated in the adjoining counties. Two of the pa- 
' rishes, Eagleshutn ami Catlicart, belong to the 
preabytery of (ilasgow, and tlic otiicr nineteen com* 
pose the presbytery of I’aisley. Notwithstanding its 
nioderatu extent, its nmnufuctures and commerce 
render it one of the most important in Scotland. 

About two-thirds of this district, comprising the 
western and south-eastern sides, are liilly, tlic me¬ 
dium elevation being from .“iOO to (iOl) feet; Misty- 
law, tlie highest bill, is about 1210 feet, and two 
others may be about 1000. 'I'his division is, in ge¬ 
neral, kept in pasture, lor which it is better adapted, 
by the nature of its surlhce, th.in for tillage; though, 
as it lias a free light soil, which readily absorbs 
water, it is seldom iiijiired by moisture. The ciilti- 
\atcd land lies on the north and north-ca.^t, and in 
the ccnlie ol the county, on both sides of the 
Black Cart. Of this, however, the greater part is 
not level, but eonsi.sts of low dctacheil bills, among 
which there is a good deal of natural wood in the 
...lute oi coppice, and many w inding rivulets, which 
give variety to the landscape. Much of this tract 
has a close subsoil of small stones and coarse clay, 
almost impenetrable to water, tlioiigh there are lievc 
many fiat holms of great fertility. It is only between 
Paisley and the Clyde that the countiy sinks down 
to a plain, the extent of whieli doe.s not exceed 
12,000 acres. Here the soil is generally a deep 
rich loam, of a <lark brown colour, sometimes of the 
nature of what is called Latsi\c!ui/ ; and much of it 
seems to have been formed by the deposition of ve¬ 
getable mould from the higher grounds. Moss pre¬ 
vails in the first and last divisions, hut i.s not found 
in the second or middle one, where the soil is pretty 
uniform. 

•'ll ' • Like the other western counties of .'Scotland, Uen- 
Irowshire has a moist climate, with IVeipient luins; 
and the prevailing wind is from the south-west. At 
Largs, a village in Ayrshire, near the western ex¬ 
tremity of this county, the yearly (piantily of rain, in 
ISOjiand ISIO, was :J8 ^ inelies; at (llasgow, near 
till eastern e.xtremity, lor .'!() years, from 17<il to 
179 b, it was ‘iD'ti.'* inches, 

-In , The principal rivers arc the Clyde, the AVhite 

Cart, the Black Carl, and the (Jryfo. 'flic first, 
which only (lows along the boundaries of this 
county, is by far the most considerable and im- 
porliiiit. The White Cart, which risc.s in Lanark¬ 
shire, enters Benfiewshire from the south; and, 
Ho wing west towards Paisley, and then north, re¬ 
ceives the united streams of the Black Cart and the 
Cryfe at liichinnan, and joins the Clyde about six 
miles below Glasgow. • By means of a short cut, a 
little above Incliinnun, the White ('art has been 
lendered navigable from Paisley to the Clyde. 
The Black Cart from the south-west, and the Gryfe 
from the west, meet at Wulkinshaw, about tw'o 
miles above tlieir coiiiluenco with the White Cart. 
These streams arc chictly deserving of notice for 
their being employed in giving motion to the cotton 
and other mills seated along their course. Several 
other and smaller ones have been applied in the 
same manner in various parts of the county; a steady 
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supply of water being secured My means of rescr- Renfrew- 
voirs, some of which are of the size and appearance *lurv. 
of considerable lakes; or by enlarging the natural 
lakes themselves, of which there are many. Ofloikes 
these last, Castlcsemple loch, in the middle of the 
southern boundary, from whence the Black Cart 
takes its rise, extending over about 200 acres, is the 
most considerable. These streams and lakes abound 
in the usual kinds of fish; but the salmon fishery 
on the ('lyde, so far as it belongs to this county, is 
not of great value, seldom aifording a rent of more 
than L. 200 a-year. 

The minerals of this county arc of great im- Mn.tnl 
portance, constituting the main source of its manu¬ 
factures and commerce; but we can only advert to 
them very generally. Coal, limestone, and sand¬ 
stone, are wrought at Neilston, one of the parishes 
of the hilly district; and both coal and lime have 
been found in the flat district near Renfrew; but it 
is in the middle division that mines are wrought to 
the gieatest extent. Of coal there are generally 
about 12 dificrent works carried on; of which the 
most exlen.'.ive and valuable are at Poimudic, on the 
north-east boundary, at Ilurict, three miles south¬ 
east from Paisley, anjl at (juarcltown, south-east 
from the Bridge of Johnston, on the Black Cart, 
near the centre of the county. The coal at this 
latter place consists of five contiguous strata; the 
thickness of the whole, measured at right angles 
to their surface, is upward.s of .50 feet; but as, in 
some places, the seam forms a considerable angle 
with the horiron, the thickness of the whole in these 
places, measured vertically, is about 15 fathoms 
In eoiKsequencc of this great depth, it is wrought in 
doors or storeys. Limestone abounds in various 
part.«, and is commonly wrought at eight dillerent 
(juarries. Ironstone in beds and balls is very gene¬ 
rally dilfiised throughout this middle division of the 
county. Cumsidcrable quantities of pyrites arc found 
in the stratum of coal at Hurlet and Ilousehill, and 
manufactured into sulphate of iron or green vitriol. 

Alum is obtained at Hurlet, from the decomposed 
si’histiis, which forms one of the strata of its coal 
mines. iCxcellent freestone, lying near the surface, 
is wrought near Paisley and at other places. 

The valuation of the lands of Renfrewshire IS Valuatloh 
L. 09,172, Js. Scots ; but in 1811 the real rent of thc“'“* Rviuil 
lands was L. 127,068, 15s. 9d. and of the houses, 

L. 106,238, 7s. 2d. Sterling. In 1795 the land rent 
was only about L. 67.000, so that it must have near¬ 
ly doubled in filtcen or sixteen years. The land-fMau. 
ed property in 1811 was divided into .328 estates; of 
which 300 were under the valuation of L. 500 Scots, 
and only six above L. 2(X)0 Scots. Nearly half the 
valuation belonged to estates held under entail, and 
by corporations, which were not, tliercfore, allowed 
to be brought to market. The number of free¬ 
holders entitled to vote in the election of a member 
for the county was 77; but it appears that more 
than half this number voted on rights of superiority 
only, and not as owners of estates. There are about 
30 seats of noblemen and gentlemen, besides villas 
belonging to merchants and tradesmen. The county 
is well covered with woods and plantations. The 
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Reofrewthire dow not renk high at att agrieultaral 
^ 'district. Fhrna Rro generalte nnsUt aehioin exceed* 
ing 100 acres on the arable lapd, and aOO or .500 
acres on the hills; and the houses and other accoip* 
modatimit of the farmers are proportionally inferior 
to those of thtir brethren in most other parts of the 
lowlands of Scotlaml. The average rent per English 
ocre^ in 1611. would be about 154., varying from 2i. 

_' or 3s. to L.4 or L. 5; partly owing to situation, but 

atiii mote to the difierent degrees of the natural for* 
ttli^ of the soil.* Garden grounds l^t at from L. 8 
to L. 10, and, in. one instance near Orlenock,as high 
as L.40 the English acre. The University of Glas* 
gow have right to the tithes of reveral parishes near 
that city, for which they receive, in some instances, 
no more than 4e. per Scots acre, ana in no case 
tnoro than 15r. Tiio most common period of leases 
here, as in odier parts of Scotland, is ig years; but 
many arc now shorter, though, in that cbip, it is the 
practice to enter into a new lease, two or three y^ani 
before the oid one expires. About two thirds of the 
arable land is almost lahvays in grpss, on which the 
stock chiefly kept is cow^, whose jnilk is made inte 
butter. 1 here are few cheese daii ies. The i^ot ition 
of crops is in many instances objectionable, two or 
more com ciops being taken successively; clover and 
rye grass are sown only for hay; and turnips, even 
upon the most sutrable soils, are in very limited cul* 
tivatiOD. A flock of Merino sheep, consisting of 
about 1000 or 1200, of the pure Pauiar breed, was 
sent info tins county in 1810, by Colonel Downic pf 
Paisley, who was then in Spain, soma of which are 
still to be found on the farms of the proprietors. In 
other respects, the rural economy of Renfrewshire 
prescnti>*nothing particularly wortiiy of notice. 

It is by its manufacturtn and conferee that this 
district has been long distiogbishalliTAmong its ma* 
nufactuies are cordage and sail cloth, ship-building, 
and sugar boiling, at Greenock and Port>GiasgoW, 
with a variety of others subordinate to these; but 
Paisley and its environs have long been the seat of 
its principal establishments. The linen manufacture, 
in various forms, was earned on here more than a 
century ago, and continued to extend till superseded 
by that ofcotton, about the year 1780. This last isnow 
by far tho most extensive manuficture in the county; 
and is conducted in idi its various branches, from 
the spinning of the yarn to the finishing of the finest 
fancy goods. In 1810, the cotton yarn sold was said 
to amount to L.6S0,000; and the capital employed 
in tho buildings and machinery of the mills was 
estimated at L. 300,000. About 7000 looms wefe 
then employed in the weaving of muslins, betides 500 
which were wrought by ttesM, and produced coarse 
chitons to the value of I* 185,000 year^. Paislev 
waa long distinguished for its silk matlufheture, which 
is new mconsiaerable; and that of thread, tboii|A 
still extensive, is said to be on the decline. So^ 
making, tanneries, diatiiieries, breweries, and foun> 
denes, with a great many biemshflelds and print, 
fields, furnish employment to a lai^ portion Of the 
inhabitants. 
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Jtld principal ttil&t'alfd PifUlc!^ dcwno^^ll 
B^^lowow.^ (#06 thWe >Lrtt^es In tim 
Ifwa.) It Is at fhesa' tddns. or father at t^wd, 

Mt, that the foreign add enacting trade of the pgun* 

Igr, and tho princ!|MiI fofeian tme o^ 
carried dn, Greenock an# RoruGloeMw kdra an 
oiOentiVe ri^e whir America and rind West |ivtier> 

Ireland, and the west of England t and coasttrise, 
dnd, by means of the Forth and Clyde Ckuaal, wJth 
every part of Scotland. The canal proposed 
caiyrnd from Glasgow to Ardrossan, tnrou|d^ 
and Johnstone, has been executed as far as John* 
etone, cleten miles from Glasgow; and passing 
through several populous parts of Renfeewdiire, <£ 

Ibrds great accommodation to tho trade between 

Paisley and Glasgow. The herring and whale fish* 

cries were once prosecuted to a greater Cktent than 

at present, though the former is still considerable i 

and the merchants of Greenock are extensively an* 

g»ged in the Newfoundland and Nova Scotia fish* 

eriet. As Renfrewshire does not rawo enoug^pf , 

grain fbr its consumption, a good deal of coiw is 

nsiially imported from Ireland and Canada, os well 

as coastwise. The other imports are the raw mate* 

rials of its manufactures, and tho commodities re* 

^ilired for the consumption of its inhabitants; and 
its exports, the produce of its manufactures, mines, 
ond hbheries, and of its inlport trade from America 
and the West Indies. 

Notwithstapdmg the extensive manufactara of Poor., 
this county, the great fluctuation in the wages of 
labour, and its uensc pi^ulatioD, which, in 1811, 
was at the rate of S84 per square mile, there are 
regular assessments for the poor only in two or three 
parishes. In the rest of the county, the poor are 
supplied by voluntary contributions, aided by aaseas* 
ments imposed when circumstances require them. 

The county sends one member to Parliament; and Rtpmmis* 
its only royal burgh, Renfrew, a place containing 
about 1600 inhabitants, jojns with Cl isgow, Rutber- 
gien, and Dumbarton, in the election ot another for 
the Scottish burghs. Paisley and Greenock, not* 
withstanding their wealth and population, have no 
vole. The Sheriff Court is now held at Paisley; yet 
Renfrew is still considered tho county town, Whejre 
the quarter sessions are held, the hood courts, and 
tho meetings of the fVeeholdcfs for the eiectioa of 
members of Parliament. 

The population in \,7S4i was only S6,645; in IgOl PopoUtton. ' 
it amounted to 78,056; in 1811 jt was 98,5glt^to 
which, if there be added the number of regiiterad 
seamen, about 5000, and of men serving in the 
navy, army, and militia at the latter peripd, it wtfiud 
appear that it had quadrupled within 57 years, a rate 
of increase unexampled in any other county of Scot* 

,land. In 1621 it was 112,175; of whim 51,178 
were males, and 60,997 wei^ females. Tbe^miliu' 
employed in agriculture Were 8725; in trade and 
manufactures, 15,780; in othor occupations of va* 
rious kinds, 5(78. The increase of the population 
from 1811 to 1881 waa 19579. 

See the general wqAb quoted under the Ibnnar 
Seottiah counfles, and'Wdson’s General Vem ^the 
Agriculture, 4v. of Kti^freathire. (a.) 
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F.R.S.>.‘MeehBn»t, Architect, 
andEngineer, wM born on the 7th Jane l?61f at 
l^fl^leie, in the parish of Prestonfcirk, in theeonnty 
orsMt Lothian. His father, a highly respertabJe far- 
di^r, died in 1766, leaving a widow and nine children, 
hfwffom John was the youngest. The first .nidi* 
monta of hu education were acquired at the village 
school, and as it frequently happens, that some 
trifling faircumstance in early life gives a bent to the 
pursuits, and fixes the destinies, of the future roan, 
so^ fared with young Rennie. The school was 
situated on the opposite side of a brook, over whieh 
it was necessary to pass by means o( a rustic bridge 
of stepping-stones; but when the freshes were out, 
the only Atemative of crossing the stream was by 
means of a boat, which was kept at the workshop pf 
Mr Andrew Mcikle, an ingeniooa mechanic, well 
knpwn in .Scotland aa the Inventor of the threshing- 
machine, and many improvements in agricuitured 
implements. In passing through this worktop, 
which stood on his family properly, young Renniea 
attpntiou was forcibly drawn to the various opera¬ 
tions that were in progress ; and a great part of his 
leisure and holiday-tune wav passed therein. Tha 
tons of Mr Meikle, and the workmen, seeing the 
deiight which he appeared to take m examining 
their labours, were in Uie habit of indulging him 
with their tools, and showing him their various uses. 
Mis evenings were chiefly employed in imitating 
those models which had particularly attracted his 
attention in the workshop; and it is known in the 
family, that, at little more than ten years of age, he 
had constructed the model of a windmill, a pile- 
engine, and a steam-engine. That of the pile-en¬ 
gine is still in existence, and is said to be remark¬ 
ably well made. 

Having continued at Preston school till twelve years 
of age, he had a quarrel about that time with his 
schoolmaster, whom he deemed incompetent to give 
him (hrther instruction, and therefore entreated that 
he might be permitted to leave the school. But his 
active mind became restless; for Uie first time he 
felt the hours hang heavily on his hands; and having 
expressed a wish to be placed under his friend Mr 
Meikle, he employed himself with this ingenious 
mechanic for about two years: but bis mind ex¬ 
panding with his growth, be began to feel that the 
progress of his intellectual faculties was likely to be 
retarded by a constant application to manual labour. 
He (^refore at length aeterlnined to place him¬ 
self under the tuition of Mr Gibson, an able teacher 
of mathematics at Dunbar; where be soon disiin- 

S iishcd himself in so particular a manner, that Mr 
avid Loch, General inspector of the Fisheries in 
Scotland, in describing a visit which he paid to 
the school at Dunbar in 1778, noticee the great 
proficiency displayed byjmung Rennie; prophesying 
that at no distant period^e would prove an honour 
t^ia country.* From thia sdiool, in leas than two 
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jem, he returned to Mr Meikle; with e mkid well 
stored with every branch of nqMfaenMtical and phy- 
rieal science which Mr Gibsoo could teach him. 
About this Ume, Mr Gibson being appointed master 
to the public academy of Perth, ho earnestly recom¬ 
mended young Rennie to sooceed him at Dunbar. 
But his views were of a more aspiring cast. At a 
matter of favour, he undertook the guinagement of 
the school for about six weeks, when he returned to 
bis family, occasionally visiting and assisting his 
friend Mr Meikle, but mostly improving himself in 
drawing and making niodcis of machinery. Hit 
first essay in practicai mechonics was the repairing 
of a com-miiffln his native village i and he erected 
two or direa others, before he was eighteen yeara of 
age. 

Resolved, however, that these mechanical occn- 

E ations should not interfere with his studies, he laid 
is plans so that he should be ablo to proceed occa¬ 
sionally to Edinburgh, with a view of improving him¬ 
self in physical science. He there attended the 
lectures if Professors Robison end Black, and form¬ 
ed that acquaintance with ibo fbriUer of these 
gentlemen, which was gradually raised into friend- 
abip, and wbiciT, perhaps, may be said to have 
laid the foundation of bis future fortune; for by him 
he was introduced to Messrs Bolton and Watt of 
Soho near Birmingham. V\ ith tliesu genlkmen he re¬ 
mained but a few months, for the [lurpose of receiving 
explanations respecting the plan of the Albion Mills, 
then erecting, tiie machinery of whicli he superin¬ 
tended. This exactly suited his views, for, conscious 
of bis own pow<|i, be deemed the Capital the proper 
theatre to try their strengtii, and in this he was not 
mistaken. 

In proceeding from Edinburgh to Soho, he had 
taken the route by Carlisle, Lancaster, Uverpoo), 
and Manchestqe^ for the purpose of visiting the dif¬ 
ferent mills aar'fiublic worka in those great com¬ 
mercial and manufacturing towns ; and the remarks 
which bo made on the bridge then building over 
the Lune at Lancaster, on the docks at Liver¬ 
pool, and more particularly on the Biidgewater 
canaJ, are disunguished by great sagacity, and were 
of essential use to him afterwards. On leaving 
Soho, he again made a tour tnrough the manufae- 
turing districii of Leeds, Sheffield, Rotherham, and 
Newcastle. 

For some time afher be was settled in London, 
the. Albion Mills, of which Bolton and Watt and 
Mr Wyatt were tha projectors and leading pro¬ 
prietors, and who engagM him to superintend the 
execution of the niiU-wock, occupied a great share 
ei his attention. Mr Watt, in hk jVofes to Pro¬ 
fessor Robison’s AcconHt of the Steam-Engtne, 
says. That, "in the construction of the 'mill, 
work and maehinery, they derived most vMnable 
assistance from iShat aUe mccheniciau and on- 
l^||wer Mr John Beoaie, then Just entering into 
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RtaaiA bluitteui wh^.Miiitcd In planing tben« and undar 
whole direclion thejr were enecuted*" He alio 
layi, that the roachiWyi which uWd to be made 
of weodi wu bera na^ of cait*iroiiy in improved 
formic end thinJci that thie wfi the commencement 
of that syiteiB of niiil>work which haa proved ao be¬ 
neficial to thii country. In fact* Rennie'a mills are 
tlie most per%ct species of mechanism in that way 
that existt distinguuhed by a precision of movement, 
and a harmony and proportion pf parts that now 
serve as models throughout the empire. His water¬ 
mills are so acmirateiy calculated, that every particle 
of water is effectively employed, and none of it lost, 
as in the commop mme of construcUlIl waters wheels. 
There is reason to believe that the difficulties which 
occui red at the Albion Mills with regard to the eW> 
and flow of the tides, and which required all the in¬ 
genuity of ^Bt extraordinary genius Mr Watt, first 
led Mr liennie to the study of that branch of civil 
engineering connected wkh hydraulics and hydrody¬ 
namics, and in which ho soon became so celebrated, as 
to have no rival after the death of Smeeton, in whose 
steps, he always used to say, he was proud to fisllow. 

Our limited space will not permit us tomster upon 
even an enumeration of dl his gfeat works, re na h 
less to give any detailed acoount of them; we must 
therefore content ourselves by mentionii^ some of 
the most important designs and undertakings in bis 
threefold capacity of mechanist, architect, and oivU 
engineer; three branchea of art so intimately blend¬ 
ed, as scarcely to admit of a separation. 

First, <u a Jliecknntit.—Immediately after the 
completion of the Albton MiUs, tel7flficr 1787, 
Mr Uennie's reputation waa so firmly established 
in every thing connected with roifl-work, that he 
found himself in a very extensive line of business. 
To him the planters of Jamaica nnd of the other 
West India islands applied for toir sugar-miiia, 
which be constructed in a maaflmso superior to 
the old ones, that he soon obtaineo ahnosl a mono¬ 
poly of these expensive works. The powder-miU at 
Tunbridge, the great flour-mili at Wandsworth, se¬ 
veral saw-mills, the machinery for various breweries 
and distilleries, were mostly of his manufacUire; and 
wherever bis machinery was required to be iHwIied 
by steam, the incomparable engines of his friends 
Messrs Bolton and Watt supplied tlie moving power; 
but, contraiy to what has been stated in seme of the 
public journals, he nevev’ had the least conceit in 
directing, contriving, or advising any one part or 
movement of the steam.eagiae. He also oonstrect- 
ed those beautiflil speennsem of maebnery, the roll- 
log and triturating mills at the htot on Tower- 
HiH, to which Bolton and WaU's eagiaea give mo¬ 
tion ; and. at the time of his death, be was engaged 
in the construction of a roiiuig-mill, and sfantlar ma¬ 
chinery, for the intended must at Caleutla. ' 

As a bold and ingenious piece of meehanuoa, 
Which may be considered M dutinct from m^ve 
aechitecture, there is nothing in Europe that 'Hm 
bear a comparison with the Smithwark Bridge. ITie 
three immense arches, the eentie one of 840, and 
each side arch of 210 feet spaa, ooanst entirely of 
mosses of cast-iron, of various forma and di men sions, 

VOl.. VI. fABT 1^. 
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nutiegather, on pt^plo as aiimltoAk 

qrie of hewn stonet.a method m nnp^rlAg'wpQil' 
which may be considwed to ^hrat e aew' eoMh tfip 
history of bridge bnilding. Varies sinister ala- 
dictions were entertained ageimt this beau¬ 

tiful bridge, which was to be rent in pjpees b^,the 
expansive power of the fiat summer’s heat, cr> ff 
it escaped tha^ by the ccotraction of the fiat win¬ 
ter’s coldt but it has stood the tmt of many ^io- 
ten and summen, and appehn not to feel ejtbec. 
Mr Rennie was applied to by the East India (J|a' 
pany for the design of n cast-iron bridga to bi 
thrown over jhe river Goomty at Lucknow, at tbo 
dmire of the Nabob Visier of Oude. It consisted 
of three arches of cast-iroo, the centre arch nine¬ 
ty, and eaeli of the other arches eiglity feet span. 
The arches were cast, and a superintending en- 

t ineer sent out with thcni, but on their arrival Ae 
iaheb, u one of those moments of caprice to which 
eastern despots, even in their impotency, are so 
iiahie, cliangad his mind, and would not allow it to 
be put up. -, 

SecondJg, ot an ArcAifref.—As there are few 
parts of civil engineering fliat du not accastonally 
require the aidapf architecture, Beanie, at a very 
early stage of nis progress, was colled upon for a 
display of Jus skill m this line. Among his fint un¬ 
dertakings in either line was that of the Lancaster 
Canal, which presented many difficulties, and, among 
others, that ot carrying it by an aqueduct over the 
Lune, so as not to interrupt the navigation of the 
river. Being ooe of the largest fabrics of its kind 
in Europe, agd ol a pleasing design, it is an ^object 
that arrustttiliP attention m strangers, and is very 
generally admired. The bridges ot Leeds, Mwel- 
burgh, Kelso, Newton-Stewart, Boston, New G|dlo« 
way, and a multitude of otbea, attest the ordiitec- 
tuiai skill, the solidity, and, we may add, the good 
taste of Rennie; whiht a thousand s^ler onm, with 
the various locks, wharf-waUi, fluays, embankmenta 
appertaining to conaJs, rivera, and harbours in every 
part of the ifnited Kingdom, are so many proofs of 
bis diversified talent, and bu skill in adapting the 
means to tbo end. The Breakwater iq Plymouth 
Sound con scarcely be coiled an architectural work, 
but it ia constructed on true b^drodprnainic prin- 
niffles, and so gigai^io in its dimensions, and Cy¬ 
clopean in its structure, os equally to defy the force 
of the waves and the ravage of tune. To Mr Whid- 
by, who has zealously superintended^ the ex^tjon 
of this immortal work, now near its com{dnton, 
t^ highest praise is ako due; nor was tlie plan 
finally deterauned on without his advice and assistr 
aace. 

But the architectural work which, above all others, 
will immortalize the name of Rennie, u the Water- 
W Bridge a structure wli^ even foreignera admit 
has ao parallel iqg^ropd^aad if not iaEitfora, 
certainly not in tha whqlo world) for its msgnitude^ 
its beauty, and Us solidity. That a fabric of this im- 
Bseiwity, presenting a straight borisojbtal line, stretch¬ 
ing over nine large arches, should not have altered 
more than a few ineb^, not five, in any one pprt, 
from that straight line, it an instance of firmness and 
• 3u 
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ItofiniN •oliJitv Qtt07 wnfcnown, an^atmoit ineradible; * 
bnt flu Ritnnwfl works havo been conitructed fbr 
ho made nothin); slight; nor woulii he 
eni^e in any undertaking where, from an ill-judg¬ 
ing'economy, a sufficiency of funds wm not forth¬ 
coming to meet his riewa. , 

Another work, from a design of hit, is now likely 
to be carried into execution, to which fur some years 
past he bad given his attention. It is that of a new 
stone bridge oVer the Thames, to rraince that dii- 
erasa to the present age, the existing London Bridge. 
His design, which has been selected by a Committee 
of the l»ose of Commons out of at least thirty that 
wOre OfFered, consists of a granite bridge of five arches, 
the centre one of IfiO feet span, which will be the 
largest stone erch in the world constructed in mo¬ 
dern times. The execution of this work will form a 
remarkable feature in the future history of the capi¬ 
tal, for, of the five bndges which bestride tlie 
> Thames within the precincts of London, three of 
thorn, and those beyond comparison the most mag¬ 
nificent, will have been built trom the designs of one 
man ;->-a record which will throw a lustra on the 
name of Rennie, and be read with a feeling of pride 
by every, even the most distant, bflaneh of the fa¬ 
mily. 

‘fhirdly, as a Civil £»gtHeer.—-The first great 
attempt in this line of his profession was the survey 
and execution of the Criitan Canal, n work rematk- 
able for the multitude of practical difiiculties that 
occurred throughout the whole of this bold under¬ 
taking ; it being necessary in many places to cut 
down through solid rock, to the deptt^f sixty feet; 
and It IS rather remarkable, that tbd'Meond under¬ 
taking, the Lancaster Canal, was also replete with' 
difficulties, and called for the exercise of his skill as 
an architect, as we have seen in noticing the aque¬ 
duct over the Lune. But these two works establish¬ 
ed his reputation as a civil engineer, and His opinion 
and asaistance were required from all quarters. Hla 
faculties were now called into full play, and they ex¬ 
panded with the demands made upon them. I'hc 
rage for canals had pervaded every part of the king* 
dom, and scarcely any of these useful means of con¬ 
veyance and communicatton was thought of without 
a previous consultation with Rennie; so that in a 
few years the surveys he was called upon to make 
were so numerous, that he knew the snrface of Eng¬ 
land as it wtre by heart, and could tell at once, 
wbeu canal was projected, whereabouts the line of 
it ou^t to be earned. The fbiiowing are some of 
the most important of those whose execution he 
personally attended: Aberdeen, Brechin, Grand 
Western, Kcnnet and Avon, Portsmouth, Birming¬ 
ham, Worcester, besides many others. 

Bat the resources of his mind were displayed in 
all tbeir vigour in the pl^ and construction of those 
mosoificent docks, whlc^are atflpoee an ornament 
to toe capital, and of the utmost utility to commerce 
and navigation. Nor aie these splendid and useful 
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works confined to the metropolts. The docks at Rcbbm. 
Kulf, Greenock, Leith, Liverpool, and Dublin, at- 
test bis skill; and the harboora/>f Queensferiy, Ber¬ 
wick, Howth, Holyhead, Oonleury (now called 
Kingstown Harbour)-, Newhaveo, and several odiets, 
owe tlieir security and convenienco toliis laboura. 

But even those works, spleoilid os they are, must 
yield to what lie has planned and oaecuted in his 
Hlojesty's dock-yards at PorUmouth, Plymou^i, Chat¬ 
ham, and Sheernefls. The latter was a mere quick¬ 
sand of forty feet deep, mixed with mud and the 
wrecks of old ships; the whole of which was excavat¬ 
ed, and a ma^ficent basin constructed, with a beau¬ 
tiful sarrounoHig wall of granite, widi which three 
of the finest dry-doeks in the universe communi- 
eate; and that important dock-yard, which may 
be said to command the mouths of the Thames and 
the Medway, from being an unhealthy and detest¬ 
able place, and wholly inefficient for its purpose, is 
now, by being raised many feet, and laid out with 
skill and judgment, one of the most convenient 
in the kingdom. He also planned the new naval 
arsenal at Pembroke, irbiefa isconsidored ns a perfect 
model for a building-yard. But bis plan for tlio pro- 
jueted naval arsenal at Northfleet on the Thames was 
far superior to all in design; and on a scale so grand 
as to be capable of containing afloat two-tiiiids of 
the whole navy, with dry docks and slijis for leioau- 
ing and building shipa of all classes to the same 
extent; nith all manner of storcliouses, workshops, 
and manufactories of all such articles as were requir¬ 
ed far consumption in the navy. But the estimated 
sum of eight ng|tfionB, which would probably have 
amounted to ten, induced the Government to pause, 
and it was finally deemed prudent to abandon the 
design altogether. 

The late excellcnl ardiitect and civil engineer, 

Mr Smeaton, was the first who used the diving-bell 
effectually for hflfiHing wHh stone under water; but 
the machine he employhd for that purpose was very 
defective, and could be used only in certain situa¬ 
tions. But Rednie, by intproveroenta in the instru¬ 
ment itself, and in the machinery by which its move¬ 
ments could be regulated, was enabled to carry on 
the finest masonry, and the foundations of sea-walls, 
piers, and quays, as well under water os above it. The 
repairing of the pier-head of Ramsgate Harbour was 
a remarkable instance of this kind. The violence of 
the waves, acting upon the bad quality of the stone, 
had BO completely undermined It, that the stability 
of the whole pier began to be endangered. It was 
from ten to thirteen feet below the level of low-wa¬ 
ter, spring, tides; yet, by moans of Uie improved div¬ 
ing-bell. and its apparatus, the pier-head was not 
only effectually secured, but rendered more solid 
and durable than it originally had been. In the 
harbour of Howth, the diving-bell was of the utmost 
use: and it is remarkable-enough, that the masons 
wbo’havfr'beon for a iitrie while accustomed to work 
urftter water prefer it, at least the Irish muons do, 


* The Bridge of Neuilly, which the vanity of the French hu ranked u auperior to that of Waterloo, ac¬ 
tually sunk SS inches. 
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Hennie. to Working in the air; it being cooler in summer, and 
' warmer in winter; though an increase of pay for sub* 
marine work is probably the real cause of preference. 

Tile last cil'ort oi Kennie’s genius, to which we shall 
advert, was the drainage of that vast tract of marsh 
land bordering upon the rivers Trent, Witham, New 
Welland, and Ouse, which for centuries past hud 
baffled the skill of some of the ablest men in that de¬ 
partment of civil engineering. Upon the same prin¬ 
ciples, he laid down a grand scheme for draining the 
whole of that immense district known by the name 
of the Bedford Level, which has in part been carried 
into execution by the completion of the £au-brink 
Cut, near Lynn. The estimate he made for drain¬ 
ing the whole amounted to L. 1,200,000. 

Such arc some of the grand undertakings which 
Rennie, during tlie last thirty years of his life, was 
either employed to project or to carry into execu¬ 
tion, and which, on a rough estimate, collected from 
his valuable Reports, did not fall far short of forty 
millions Sterling; about twenty millions of which 
were expended under his own immediate superin¬ 
tendence. Indeed, few great works were carried on, 
cither by the public or individuals, on which he was 
not either employed or consulted. His industry was 
very extraordinary. Fond of the society of his select 
friends, and of rational conversation, he never sulfcr- 
cd amusement of any kind to interfere with his busi¬ 
ness, which seldom engaged less than twelve liours, 
and frequently fillcen in the day. His conversation 
was always amusing and instructive. He possessed 
a rich fund of anecdote, and, like his old friend 
James Watt, told a Scotch story admirably. Asa 
travelling companion, be was highly entertaining; he 
knew every body on the road, and every body knew 
John Rennie. Of an ardent and anxious iiiiiid, and 
naturally impetuous, he was gifted with tlie most 
perfect self-control; and tho irritation of the moment 
was seen but as a light summer’s cloud, passing across 
his tinely marked features, which were on so large 
a scale, though blended with much mildness as well 
as dignity, ns to obtain for his noble bust by Chan- 
trey, when exhibited in Somerset House, the name 
of Jupiter Tonans. 

Were wc to seek for a parallel to Rennie, the 
name of Smeaton would at once suggest itself. 
Their boyhood was employed precisely in the same 
manner, in making models of pumps and windmills, 
while their school-fellows were at play; their pur¬ 
suits in manhood were similar, and their paramount 
success pretty nearly the same: but the spirit of 
speculation and improvement was but just springing 
up, wiien Smeaton finished his career, and when Ren¬ 
nie began his. He was, in fact, the successor of 
Smeaton. There was a strong characteristic like¬ 
ness betneen Rennie and the late Mr Ramsden. 
The pursuits of the former embraced a wider splicro 
of action, but they both arrived at their proposed 
objects by the most simple and obvious, and, at tlie 
same time, most effectual means. Tliey were both 
equally clear in their mode of communicating infor¬ 
mation to others; and it is sufliciently remarkable 
that, in their illustrations, both of them had re¬ 
course rarely to any other instrument than a 
two-feet rule, which eadi always carried in his 
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pocket. Many a time has the writer of this article Hennu-. 
derived instruction from the two-feet rules of John 
Rennie and Jesse Ramsden. They were both equal¬ 
ly communicative, when they saw that information 
was desired; and nothing like professional jealousy, 
or selfish feelings, actuated either of these ingenious 
men, who, on the contrary, were always kind and 
condescending to the more humble artists of tiictr re¬ 
spective professaions. To foreigners, in particular, the 
loss of Rennie will be severely felt; for to those who 
visited England witli the view of inspecting her arts 
and manufactures, he was always ready to afford 
every information, and all the facilities in his power. 

Mr Rennie possessed considerable skill in biblio¬ 
graphy, and being a zealous and liberal collector, 
he succeeded in farming a very valuable library; 
consisting of the best and rarest books in all the 
branches of science and art, of voyages and tra¬ 
vels, and many curious books in the black-lcUcr; 
while in his own department, it contained every 
work of the least merit, in whatever language it 
might be written, lie had, besides, a good collec¬ 
tion of mathematical and astronomical instruments, 
and frequently spoke of erecting an observatory, but 
did not live to carry his intention into execution. 

He had for some years laboured under a disease of 
the liver, which liad apparently yielded to tlie usual 
treatment, but a relapse took place; and on the Kith 
October 1S2I, after a few days iiluess, he expired 
without a struggle, in the fiOtli year of his age. 

Mr Rennie, in 1781), married Miss Mackintosh, 
who died in iSOti, leaving a ftiniily of seven young 
childicn, six of whom are now living. The two 
eldest, George and John, are successfully following 
tlic profession, and promise to tread in the footsteps 
of their late father. 

Sixteen mourning coaches, filled with his friends, 
mostly men of eniineiice in the arts, sciences, or li¬ 
terature, followed his liearse to St I'aul's, where Ins 
remains wlcte interred near those of Sir Cliristoplier 
Wren. A plain granite slab covers iiis grave, on 
whicli is the following appropi iate inscription: 

Here lie the mortal remains of 
JOHN RENNIE, 

C'ivil Engineer, 

r. R. S. L. & E. F. A. S. &c. &c. 

Born at Phantassie, in East Lotliiun, 7th June 1761 , 
deceased in London 4tli Oct. 18‘21. 

Tuts sTo.vi: 

testifies his private virtues, ^ . 

and records 

the affection and tlic respect of 
his family and his friends ; 
but 

the many splendid and useful works 
by which, 

under his superintending genius, 

England, Scotland, and Ireland, 
have been adorned and improved, 
are 

the true monuments 
of 

liis public merit. (x.) 
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Roid- ROADMAKING. There arc few departments of 
■ukinfr. practical mechanics in wliicli every individual, at 
some period or otiicr of his life, is more immediately 
interested than i'l the manajreraent of roads and pave¬ 
ments. The tnccli.inicnl theory of the motions of 
wheel carriages, and of the nature of the frictions 
and resistances that tlicy liave to overcome, as delat¬ 
ing to the ultimate objects for wliich roads arc con¬ 
structed, may naturally constitute the first section of 
an essay on this subject; the second will naturally 
comprelicnd the best arrangement of the means for 
attaining those objects, by tlie form and construction 
of such roads and pavementA as upjieur to be the . 
most eligible under various eircunist.inces; and the 
third may be devoted to some historical illustrations 
of the principal roads which exist, or which have 
existed, in vaiious parts of the world. 

Sfci'Ion I .—Of the Ohjedt tf Roade. 

Tile grand object of all modem roads is tlic ac- 
coiniiiodation of wheel carriage^. 'J’he construc¬ 
tion of foot paths and of bridle roads is so simple as 
to require very little separate considt ration : except 
that, in cities and towns, the convenience of the in¬ 
habitants requires that soine pains should be taken 
to avoid dust, and has geiu'/ally been a reason for 
employing pavements in prcler«-iice to gravel roads, 
which miglit In some other respects be more eligible. 

Tor facilitating the nintion of cariiages, the most 
essential requisite is to li.tve the road us smooth, and 
as hard, and as level us possible. The wheels of car¬ 
riages arc princip diy useful in diminishing the fric¬ 
tion of the materials ; a dray sliding without wheels, 
even on a rail road of greased and polished iron, 
would have to overcome a friction us much greater 
than that of the wheel on its axle, ns the iliaineter of 
the wheel is greater than that of the axle. Tlie 
wheels assist us also in drawing a carnage over an 
obstacle; for the path whieh the axis of the wheel 
describes is ulwujs smoother and less abrupt tliiiii 
the surface of a rough ro.ut, on whicli the whei I rolls, 
and so much the smootlier us the wheel is largm, 
since the pot lions of larger circles, wlncli eonBtitute 
the path in question, are less curved than those of 
smaller ones. 

But ill all common cases of roads not extroiiiely 
hard, by far the gieater part of the ic.sistance, actu¬ 
ally exhibited by a road tn the motion of a carriage, 
is that which depends on llic continual displacement 
of a portion of the materials from their inelasticity, 
whidi causes them to exert a continual pre-surc on 
the fore pait of the wheel, without rising behind it 
to propel it forwards by its reaction, as an elastic 
substance would do. Hence, in a soft sand, although 
the axles of the wheels may move in a diiection per¬ 
fectly hori/oiital, the tlraught becomes extremely 
heavy. The more the wheel sinks, the greater is the 
resistance, and if we suppose the degree of elastici¬ 
ty of the materials, and their immediate resistance 
at different depths, to be known, we may calculate 
the whole cllect of their action on the wheel, and 
the force that is required to di>plai e them, in the 
progressive motion of the carriage. Thus, if the ma¬ 
terials were perfectly inelastic, acting only on the 
preceding half of the immersed portion of the wheel, 
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and their immediate pressure or resistance were Mod- 
simply proportional to the depth, like that of fluids, ^ aiak iBg. 
or that of clastic substances compressed, the hori- 
zontal resistance would be to the weight neorly as 
two fifths of the length of tlie part immersed at once, 
in the newly formed rut, to the diameter of the 
wheel: or, on a still more probable supposition re¬ 
specting the gi cater resistance of the more deeply 
seated parts of the rut, about half as much as this, or 
as about one fifth of tlic length of the part immersed 
in the rut to the diameter. 'I'hus, if a coach or wag¬ 
gon, weighing sixty hundred weight, suppoited by 
wheels four feet in diameter, formed a new rut, an 
inch deep, in a smooth road, the length of the part 
immersed being about fourteen inches, the resistance 
would be about j'^th of the weight, upon the lowest 
supposition that is at all admissible, and more pro¬ 
bably about one ninth, or from six to seven hundred 
weight at least; and if the rut were two inches deep, 
the resistance would be half as much more. But, on 
any supposition, the increased height, and even the 
increased breadth of the wheel, is calculated to di¬ 
minish the resistance, by diminishing the depth of the 
part immersed : thus, if a wheel were made four times 
as high, the length of the part immersed, considering 
the road ns an imperfect fluid, would be doubled, 
and the resistance would be diminished, theoretically 
speaking, to about half of its formci magnitude; and 
if the breadth were increased from one to eight, the 
length of the ])ait immersed would be diminished to 
about a h ilf, and the resistance would in this case 
also be redured to a half. 

In soft and buggy soils, as well as in sandy roads, 
this consideration is of great importance; and the 
wheels emplo 3 ’cd for removing heavy weights, in such 
cases, ought to be as high and as broad as possible 
<'oii>.i-teiuly with sufficient liglitne.ss and economy 
But niuther a broad, and, at the same time, u low 
rollei, possesses any advantages above a narrow coach 
vvi.eci, is a matter much more questionable; it must 
be rememht.red that a narrow wheel may often run 
between stones, where a broader would have to p.nss 
over them; and there appears to be no theoretical 
reason for preluiriiig n low roller, except with icspect 
to a single pair of wheels, as uffurdiiig a more con¬ 
venient attachment for the shafts in a moderate in¬ 
clination, which is both more favourable to the ex¬ 
ertion of the horses, and more effective in overcom¬ 
ing the friction ; since it has been demonstrated that 
the angle affording the most advantageous line of 
draught is exactly the same ns the inclination of a 
plane along which the carriage would just begin to 
descend by its own weight on the same kind of sur¬ 
face. In fact, however, there is no necessity for fix¬ 
ing the axletree precisely in the line of draught; and 
the principal reason for having the fore wheels lower 
tiiaii the others is for the convenience of turning the 
carriage more abruptly. A very accurate practical 
ruadmaker has observed, that a good road never suf¬ 
fers from narrow wheels with moderate weights not 
in rapid motion, but that it is equally worn by the 
rapid driving of heavy stage coaches, and by the slow 
grinding of the conical rollers of overloaded, broad¬ 
wheeled waggons. 

Such being the operation of the wheels of car- 
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Road riages on aandy or on rough roads, it is easy to per- 
making. ccive how much the hardness and smoothness of the 
surface must facilitate the draught; it is obvious also 
that the same qualities must be equally conducive to 
tlie durability of the road, since the inequalities vi ill 
always cause the carnage to fall on it with a certain 
impetus after being elevated by tlieirrcguiarilics, and 
the same shock which strains the carnage will also 
tend to wear away the road still more where it is 
lowest; and, on the other hand, the resistance of the 
soft materials before the wheel will tend to tear up 
the road, as it causes the wheel to thrust them be¬ 
fore it. 

It happens not very uncommonly that the interests 
of the traveller and the postiiiaster are somenhat at 
variance with respect to the qualities of a road. The 
French postillion keeps to the rough pavement as 
long as the aching limbs of the ladies in the carriage 
will allow them to be silent, except when, in going 
down hill, be saves himself the trouble of locking the 
wheel, by bringing it to the soft edge of the ditch or 
kennel; and tlie horses of the Parisian cabriolets, in 
their excursions to the suburbs, have sagacity enough 
to incline always to the pavement, when their drivers 
allow them to have a will of ihcir own; while a sin¬ 
gle horseman, on the contrary, more commonly finds 
his steed on the gravel road, if he happens to leave him 
to his own direction. In Great Britain the roads arc 
commonly managed by commissioners, who li.ive no 
community of interest with the innkeepers; or, the 
Continent they are universally under the immcdialc 
direction of the different governments, who also ap- 
point the postmasters, while the carriages are almost 
as uniformly the property of particular individuals, 
who have no immediate influence on the manage¬ 
ment of the roads; and this diversity may perhaps 
explain, in some measure, the dilferent systems of 
roadmaking which prevail on the opposite sides of 
the Channel. But it may be said of roads as of go¬ 
vernments, “ that which is best administered is best;” 
whether a very smooth pavement not too slippery, or 
a very hard gravel road not worn into great inequa¬ 
lities. 

Sect. II Of the Mechanical Foimalion of Roads, 

I'lie only strongly marked division of the diiferent 
kinds of roads depends on their being paved or gra¬ 
velled ; but each of these classes admits of consider¬ 
able diversity in Uie principles on which the road is 
constructed. The theory of pavement appears to be 
extremely simple; the stones, however, may be ei¬ 
ther small or large; the former being understood to 
be employed without previous preparation of their 
shape, as in the inferior kind of work which is called 
*' pitching” in the west of England; the latter being 
more or less cut to fit each other, whether in the 
form of thick rough blocks, not very remote from 
cubes, or of flat and smooth flagstones: in the cities 
of Great Britain the former are commonly used for 
horse pavements, and the latter for foot passengers; 
but in Florence the whole breadth of the streets is 
paved with flagstones placed diagonally, and in Na¬ 
ples the surfaces are nearly as smooth; in both these 
cases it is necessary to roughen the stones frequent¬ 


ly with chisels wherever there is a hill or a bridge, 
in order 4o prevent the hhrses slipping, but in both 
cities tlie horses from habit are sufficiently sure, foot¬ 
ed, even when running with some rapidity. In Mi¬ 
lan botii kinds of pavements arc mixed in the same 
street!); the smooth in two double lines, for the 
wheels of carriages coming and going, and tlie rough¬ 
er in the intermediate paits, for the feet of the 
horses, us in the British railroads. But in none of 
these cities is there much heavy traffic to wear these 
well arranged sui faces into such inequalities as would 
probably soon be observed in the stieets of London, 
if they were so delicately formed, although, until 
this deterioration actually took place, the locomotion 
would be luxurious both for the horses and for the 
passengers, and only luinous to the coachmakers 
The Homans used large and heavy blocks for their 
roads, cutting them on the spot into such forms as 
enabled them to be best adjusted to those of the 
neighbouring stones, though seldom exactly rectan¬ 
gular in their surfaces; and even at Pompeii, where 
tho ruts are worn half through the depth of the 
blocks, the bottom remains tolerably even, in a longi¬ 
tudinal direction, at least as much so as would be re¬ 
quired fur caits and other carriages of business. 

Our more particular object, however, at present, 
is the consideration of gravel roads rather than of 
pavements; the word gravel being here understood 
to mean in gineral all stone broken small, whether 
by natuie or by art. The improvement of such roads 
has lung been a subject of great inteiist with the 
agricultural and commercial inhabitants of Great 
Britain. It was soon alter the year 1700 that a part 
of the charge of repairing roads was taken off the re¬ 
spective paiislies tlirniigli which they puss, and levied 
on the general traveller by means ot turnpike gates, 
but It WHS lor many years a complauit that the roads 
well* little, if at all, fundunientallv impiovcd by the 
expenditure of the money <-0 laised. 'Iliio complaint 
is very energetically luUanted in yi J)n<,erlation con- 
cittiing the puscnt Stale of the Ui(^h Roads 0 / Eng¬ 
land, e^piaalljf of those mar London, wherein is pro¬ 
posed a new Method of icpaiiing and maintaining 
them. rend Itejore the Royal Socuty tnthe Winter qf 
1736 - 7 , by llobert Pliillips, and printed in a small 
separate volume. Ulic author’s great object is to 
rccommind washing the roads by a constant stream 
if pos-ible, and at any rate, washing the materials of 
which they aie composed ; in this respect, notwith¬ 
standing the existence of single roads so situated 
that the ellccts of water upon them have been very 
benchcially introduced, bis plans for the univeA>aI 
cm[>loyment of water have been altogether supersed¬ 
ed by later experience; but he rcmonstiutcs, with 
great piopiicty, against the practice, which has, 
however, continued to prevail so generally even of 
late years, of laying down large heaps of unprepared 
gravel, tu be gradually consolidated into a harder 
mass, at the expense oi the intolerable labour of the 
poor animals that arc obliged to grind it down. As 
an illustration of the good effect of water, lie men¬ 
tions that even the sediment deposited by it at the 
bottom of Flectditch, which was supposed to be a 
soft mud. and to require lemoval when the ditch was 
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Rn.ul. filled up, proved In fact to be a hard gravelly sub- 
makii'j stance, which afterwards nlTordod an excellent foun- 
dation for the roads and biiildinga supported by it. 

The attention of the public has been more lately 
directed to the subject of roads and carriages by .se¬ 
veral cs-a^s which ap|ienred m the Communications 
oj the Hoard of el;r, icull itie ; they principally belong 
to the names of lieaUon, Wright, Jes-sop, Hall, 
Wilkeo, r.rtkinc. Kills, ('uomiing, Wlietley, Amos, 
and llooth: the most remarkable are Mr Wilkes’s 
Rimniks on the Advaiilii^es of Concave Roads ; .VIr 
Kllis's oil IVashhi" Roadi>; Air Wilkes’s an Rnil- 
tvai/s; and Mr Cuiiiming’.s on IVhcel Curriaifes; 
showing particularly the disadvanlagc of bro.id coni¬ 
cal wheels, and the historical progress of the pr.ictice 
of bending the line of the axes. 

But all these improvements, wlutlicr real or ima¬ 
ginary, have of lute been in a groat measure super, 
seded by the ingenuity and success of Mr Imudon 
Maciui.iin, a gentleman whose practice is in geneial 
jirincipa'iy to lie applauded for its obvious simplicity 
and economy, though he has also bud the merit of 
discovering that the simplest and cheapest methods, 
111 particular cases, especially in th.it of boggy soils, 
are also the must scientific and the inoit effectual. 
’J'he practical observations, which are to be here in¬ 
serted, cannot therefoie be so well expressed in any 
other form, as in that of an abstiact of Mr Maca¬ 
dam’s own directions. 

Mr .M.ic.ulum’s leading “ prim-iplesare”(/^e;nflrA^, 
p. ; 17 ), “ tiiat a road ought to be considered as an 
artificial flooring, forming a strong, smooth, solid 
surface, at once capable ofcairying great weights, 
and over which carriages may pa-s without meeting 
any iinpcdnnunt." 

He proceeds to give directions for reiiairing an 
old lo.id and fur niakmg a new one, in the form of a 
commuiiicatioii to a Committee up|U)intcd by the 
House of Commons, in tlie year lbl9, with some 
.suh«c(|uent corrections. 

No additional luatcrluls, he observes, arc to be 
bioiight upon a road, unless in any part of it there 
be not a quantity of dean stone equal to ten Indies 
ill thickness. 

The stone already m the road, supposing it to 
have been niudc in the usual manner, is to be loosen¬ 
ed and broken, so that no piece may exceed six 
OL.M'i s 111 weight; the road is then to be laid ai flat 
as possible, leaving only a full of three inches fi om 
the iiiiddic to the sides, when the road is thirty feet 
wide. The stones, thus loosened, arc to bo dragged 
to the side by a strong heavy rake, with teeth two 
inches and a h.ilf in length, and there broken ; but 
the stones are never to bo broken on the road itself. 

When the great stones have been removed, and 
none arc left exceeding six ounces in weight, the 
suitace is to be made smooth by a rake, which will 
also settle the remaining materials into a better con¬ 
sistence, bringing up the stone, and letting the dirt 
fltll down into its pKicc. 

The road being so prepared, the stone that has 
been broken by the side is then to be carefully 
spread over it; this operation requires very particu¬ 
lar attention, and the future quality of the road will 
greatly depend on the manner in which it is per- 
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formed; the stone must not be laid on in shovels Koad- 
full, but scattered over the surface, one shovel full 
following another, and being spread over a consider¬ 
able space. 

Only a small part of tho length of the road should 
ha Ilf led'm this manner at once; that is, about two 
or three yards ; five men in a gang should be em- 
jiloyed to h/t it all across, two continually digging 
up and raking oil' the large stones, and preparing the 
road for receiving them again, and the other three 
breaking them at the side of the road. It may, 
however, happen, that the surveyor may .sec cause 
to distribute the labour in a proportion somewhat 
different. 

Tlic only proper method of breaking stones, in 
general, both for effect and for economy, is in a sit¬ 
ting posture. Tho stones are to be placed in small 
heaps, and women, boys, and old men paat hard la- 
hour, may sit down and break them with small hant- 
niers into pieces not exceeding six ounces in weight. 

When the heavy work of a quarry can be performed 
by men, and the lighter by their wives and children, 
the stone can be obtained by contract for two thirds 
of the former prices, although the stones were then 
left tour times as large. It ]ib.s also been rccom- 
mended by Mr Macadam and others (p. that 
the largest stone employed should not exceed the 
measure of an inch m its greatest dimensions, or in 
other words, that it should he capable of being con¬ 
tained in a sphere of about an inch in diameter, 
wliiih would seldom weigh mure than a single ounce. 

In some cases, it would be unprofitable to liB and 
relay n road, even if the materials should have been 
originally loo large ; for example, the road betwixt 
Bath and CirenCLsier was made of large stones, but 
so friable, that in lilting they would have fallen into 
sand; in this case, Mr Macadam merely had the 
Iiiglicr parts cut down, and replaced when sifted 
(]>. 107), and the surface kept smooth, until those 
materials were gradually worn out; and they were 
afterwards replaced by stone of a better quality, pro¬ 
perly prepared. At Kgham, it was necessary to re- 
move the whole road, in order to separate the small 
portion of vnlu.able materials from the mass of soft 
matter in which they were enveloped, and which was 
carried away, at a considerable expense, before a 
good road could be made. But although freestone 
is by no means calculated to make a durable road, 
yet, by judicious inanagcnicnt, it may be made to 
form a very good road as long as it lasts, (p. 103.) 

Whenever new stone is to be laid on a road al¬ 
ready consolidated, the hardened surface is to be 
loo.scned with a pick, in order to enable the fresh 
materials to unite with the old. 

A new road, however well it may have been made, 
will always receive the impressions of the carriage 
wheels until it is hardened; a careful person must, 
therefore, attend the road for some time, in order to 
rake in the tracks made by the wheels; that is, as 
long as any loose materials are Icfl that can be so 
employed. 

It IS always superfluous, and generally injurious, 
to add to the broken stone any mixtuic of earth, 
clay, chalk, or any other matter, that will imbibe wa¬ 
ter, and be afl'ected by frost; or to lay any thing 
10 
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whatercr on the clean stone for the purpose of bind- 
ing it; for good ttone, well broJten, will alwatft com- 
' l/ine hy its own roughness into a solid substance, with 
a smooth surface, Uiat will not be aflucted by the vi¬ 
cissitudes of weather, or disfigured by the action of 
wheels, which, as they pass over it without a jolt, 
will consequently be incapable of doing it any con¬ 
siderable injury. 

The experience of the year 1820 strongly confirm¬ 
ed the inutility and inconvenience of employing 
chalk with the stone. In'January, when a hard frost 
was succeeded by a sudden thaw, a great number of 
roads broke up, and the wheels of the carriages pe¬ 
netrated into the original soil; in particular it was 
observed, that all the roads, of which chalk was a 
component part, became nearly impassable; and even 
roads made over chalky soils gave way in most 
places. But not one of the roads, that had been 
thoroughly made after these directions, was observ¬ 
ed to give way. (p. 44, 46.) 

The TOOLS required for lifting roads arc, 1. Strong 
picks, but short Irom the handle to the point. 2. 
Small hammers, weighing about a pound, with a face 
the size of a shilling, well steeled, and with a short 
handle. 3. Rtdees, with wooden heads, ten inches 
in length, and with iron teeth, about two and a-half 
inches long, and very strong, for raking nut the 
large stones when the road is broken up, and for 
keeping it smooth after it has been finished, and 
while it is consolidating. 4. Very light broad 
mouthed shovels, to spread the broken stones, and 
to form the road. 

The whole expense of lifting and newly forming 
a rough road, to the depth of four inches, has gene¬ 
rally been from a penny to twopence per square 
yard, being more or less, according to the quantity 
of stone to be broken. With proper tools, and by 
pro|)Ci arrangements, stone may be broken for ten- 
pence or a shilling per ton, including, in some cases, 
the value of the stone itself. A very material ad¬ 
vantage of Mr Macadam's method is the introduction 
of a much greater proportion of human labour, in¬ 
stead of the work of horses: formerly one fourth of 
the whole expense was paid, in the district of Bris¬ 
tol, for men's labour, and three fourths for that of 
horses: now, on the contrary, one fourth only is 
paid fur horsc.s’ labour, and the other three to men, 
women, and children. 

Mr Macadam argues very strongly against the old 
opinion, of the necessity of placing a quantii'^of 
large stones, as a foundation, to carry the road over 
a wet subsoil. Ho says, that whatever be the nature 
of the soil, if it be previously “ made quite dry,” and 
a covering impenetrable to rain placed over it, the 
thickness of the covering needs only to depend on 
its own capability of becoming impervious. Largo 
stones, he says, will constantly work up by the agi¬ 
tation of the traffic on the road, and leave vacuities 
for the reception of water; and the only way of 
keeping the stones in their places, is to have them of 
a uniform size. A rocky bottom causes a road to 
wear out much the faster [acting, probably, ns a 
louer millstone in facilitating the operation of giind- 
ing], It is a known fact, that a road lasts much 
loniier over a morass, than when made over rock. 
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In the neighbourhood of Bridgewater, for example, 
the materials consumed on a rocky road, when com- ^ 
pared with those which are required for a similar 
road made over the naked surface of the soil, are in 
the proportion of seven to five." 

In the summer of 181f), upon some new Toad*, 
made in Scotland, more than three feet of materials, 
of various dimensions, were laid down; and more 
than two thirds of them, according to our author, 
were worse than ivasted. In such an arrangement, 
the water generally penetrates to the bottom of the 
trench made to receive the rqad, and remains there 
to do mischief upon every change of weather. 

To prevent such inconveniences, it is necessary 
in wet soils, cither to make drains, to lower ground, 
or to raise the road above the general level, in¬ 
stead of making a trench to receive the stones; and 
from the penetration of rain the solidity of the road 
itself must protect it. A well made road, not quite 
four inches in thickness, was found to have kept the 
earth below it dry in the parish of Ashton near 
Bristol: but six, eight, or ten inches of materials are 
generally required to make a firm road; being laid 
on in successive layers of about two inches in thick¬ 
ness, all well broken, well cleaned, and well sized. 

Sometimes, indeed, a much greater depth of stone 
than this is required: in a road, for example, which 
has lately been made from I,ewc8 to Last Bourn, 
entirely upon Mr Macadam’s principles, as much as 
three feet of materials was required in many parts 
before the road could be sufficiently consolidated; 
it has, however, ultimately been made excellent, 
though at an expense of not much less than a thou¬ 
sand pounds a mile. 

Mr Macadam maintains that the quantity of stone 
required for paving is fully sufficient to make an 
excellent gravel road in any part of the world ; and 
in almost every c.ise, materials cqiiidly good can be 
obtained for roads at a still cheaper rate; commonly, 
indeed, at one Until of the expense of pavement!:. It 
is, however, in steep ascents that pavements arc most 
objectionable; at the north end of Bhickfriars' Bridge, 
mure horses are said to fall and receive injury 
than at any other place in the kingdom. In the 
suburbs of Bristol the pavements have lately been 
converted into roads with great success. It is pro¬ 
bable that neither the inhabitants of these suburbs 
nor their housemaids were much consulted on the 
occasion, although justice seems to require that the 
pedestrian order should not be altogether sacrificed 
to the equestrian without their consent; but, in fact, 
the inhabitants of these ci devant streefs are said to 
be well satisfied with the change; and we seem in 
danger, fiom the opposition of contending theories, 
of having all the streets of our cities dug up, and 
many of our country roads, on the other hand, en¬ 
cumbered with pavements. Mr Macadam has re¬ 
ceived a new cncourogemcnt from Parliament to the 
amount of L. 4fi00, and not Charing Cross, indeed, 
but St James’s Square, is going to be Macodamised 
without flelay. 

We find some further confirmations and illustra¬ 
tions of Mr Macadam’s principles and precepts iii 
the Report of the former Committee of the House of 
Commons as reprinted in his Remark'- 
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Hond- Thl* gentleman, it scenii, arrived from America 
in the year ITS.'j, at ilie tunc tlwt many new roada 
‘ were makinfr in Scotland (|). if7) ; he was tiicn ap¬ 
pointed a cuniinisiiiuiu'r ut the roads, and studied the 
subject m tlial capuLily theic ; he has since resided, 
ciiiefly in Biistol, and wiis induced to take clxir^c 
of the rci'uls ol that distiiet as a surveyor in 181(); 
bccuiisc it was niy in that situation that lie could 
carry liis prim iples into practice, and make tlic ne¬ 
cessary ixperiinents for establishing tliciii. He ob¬ 
served in his travels, that the mixture of clay and 
cliulk, with the matcaials of roads, was the almost 
universal cause of their fniliiic; and he convinced 
himself that, by a proper application of materials, a 
good road might be ni.ide in every coiiiitiy. llis 
improvements have been very generally adopted in 
the west and the south of Kiigland , and principally 
under his own direction or under that of his iatnily. 
They had superintended more than aoo miles of 
road, and twice us many nioie had been imjiioved 
liy tlicir advice and inilueiicc. Sober, active, and 
well informed subsurveyors he coiisideis as the most 
important of all mulcrials for a good ro.ul; and 
among the cxtiinsic arrangements which are oltcn 
icquircd, he thinks the union ol difl'cieiit tiusts into 
.1 single one the most likely to be generally bci c- 
fieMul. 

The operation of wasliing gravel Mr Macadam 
has not found cligihio, because it k- more' i xpensivc 
Ilian screening or sifting, and IcoS tflectual ; for 
about London the coniinoii gravel is not capable of 
being ele'aned by any ordinary washing, thuiigli the 
I lianics gravel, where it can be procured, is gene- 
I illy clean and serviceable. C’oarsc giavil broken, 
he says, is preferable to fine, as it consolidates 
more perfectly info a single mass. The old practice 
of putting a heap of unprepared gravel along the 
middle of the road, and letting it work its own way 
gradually to the sides, he thinks every way repre- 
iicnsiblc. 

The objection to a very convex road is, tliat tra¬ 
vellers only use tbc middle of it, which is, therefore, 
worn into thice furrow-s by the string of liorses, and 
by the wheels; if the road is flatter, it bceonus worn 
more cqually\ Ditches, he observes, only rcijuirc to 
be so deep that the surface of the water in them may 
be a few inches below the level of tlic road ; the far¬ 
mer often makes them dangerously deep on account 
of the value of the mould that u dug out of them. 
Mr Macadam would prefer a bog to any other foun¬ 
dation for a road, provided that it would allow a nun 
to walk over it; and he justly observes, that the re¬ 
sistance to the motion of a carriage would not be ma¬ 
terially affected by the foundation, if the road were 
well made. From Bridgewater to Cross, a part of the 
road sli'akes w hen a carriage passes over it; yet the 
oonsurnption of materials is less there than on the lime¬ 
stone rock in tlic neighbourhood. He docs not use 
any foggots in such cases, nor any stones larger than 
six ounces in weight; and these never sink in the 
bog, but unite into one muss like a piece or timber, 
winch rests on it. fic makes such a road generally 
at three different times: and he always prefers work¬ 
ing in weather not rery dry. The surveyors are direct- 
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ed to carry a pair of scales and a six ounce weight Bowi- 
in ihcir pockets, as a check upon the workmen. making. 

Mr Macadam has generally found reason to ap- 
prove tlie usual regulations re^pecting carriage- 
wheels : but he thinks broad wheels less advantage¬ 
ous to roads than is comiiionly supposed. He sug- 
ge.sts that the tolls might always be fairly made pro- 
puitional to the exact number of horses employed ; 
except that the waggoners should be eiicouiaged to 
hiiria'i.s them in pairs lather than in a line. The co¬ 
nical form of bioad wheels he thinks very injurious. 

Clean flints from tfie sea side arc among tiie best 
materials fur roads, and might oltcn be procured 
cheap by canals: gianitc chippings also, biought as 
ballast, are excellent; and when the middle of the 
road has been well made with good stones, the sides 
may often be left fur a few feet less abundantly pro¬ 
vided with them, as tlicy arc naturally much less ex¬ 
posed to w ear. 

Of the other evidence produced to the Committee 
of the House of Commons, there is much that gives 
us valuabl'' inlormatiun respccliiig tlic economy of 
horses and carnages in general, and sonic that de¬ 
serves to be noticed, as affording partial exceptions 
to the universal adoption of the system introduced by 
Mr Macadam. 

Mr Waterhouse observes (p. 85), that stage coach 
horses generally last about four ycarsiii theiieiglibour- 
hond of London, and about six in reinotci paits. lie 
agiecv with Mi Macadam, that.ivery slight convexi¬ 
ty ■.*> better fur a road than a greater: that roads in 
wet situations often require underdiaining ; and that 
the gravel near London is too often used without be¬ 
ing siiHiciently cleaned. Mr Horne's horses generally 
wear out in about three jears. The " light" cuaclics, 
with their loads, generally weigh about two tons and 
a half; the coach one, the pa-sengers one, and the 
luggage a half, tiic L'xbiulgc road, he 8a}.s, is gene¬ 
rally heavy, hccau'<e it lies lower than the neighbour¬ 
ing land, and is not siiiliciently drained. Mr Lames 
reports, that the (iuildford road is so much improv¬ 
ed by the introdnetion ol flints instead of gravel, that 
sixteen miles are as easily performed on it by Ids 
lioraes as twelve weie belorc the alteration. Mr Fa¬ 
rcy explains the principle upon which some of the 
roads about I.ondon are watered in winter; it is in 
order to soltcii the tenacious mud, that is formed up¬ 
on the surface; to prevent its adhering to the car¬ 
riage wheels, and to enable it to be scraped off with 
ease. He says that about VVliitechapel it lias been 
found very advantageous for the heavy traffic, to have 
the middle of the road paved; and hr tfiinks that 
two lines of pavement, one on each side, would be 
preferable to a single one, in order that the waggon¬ 
ers might walk at the sides of the road, leaving the 
middle tor lighter curriages. He would liave a road 
55 feet wide, elevated about 12 inches in the middle 
Broad wheels, he thinks, are seldom so flat as to bear 
on their whole surface at once, being conainouly ra¬ 
ther conoidal than conical; so that they difler less in 
their effect from narrower wheels tiian is commonly 
supposed. Mr Walker adheres to the old opinion, 
that in soil soils a road ought to be founded on 
bushes or “ bavinsthat is, where they can be ex- 
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pected to remain always wet, so as not to be liable 
to a very speedy decay. He observes,-that ifa road 
does not possess snm»considcrable convexity at first, 
it will wear concave, and collect mud ; the elevation, 
he thinks, should be about of the breadth. Mr 
Telford informs the committee (p. 188) that the de¬ 
clivity of the Welsh roads was formerly in many 
places one inch m ten; and in some one in eight, 
and even one in six ; but that tlie modern road 
scarcely ever rises above an inch in thirty; and that 
the utmost ascent in the whole line is one in seven¬ 
teen, for about two hundred yards. With lespcct to 
the weight of the stones, he agrees with Mr Macadam, 
that they ought not to exceed six nr eight ounces; 
and that gravel is best cleaned by riddling it repeat¬ 
edly, and leaving it to dry in the intervals. 

Sect. lll.—O/'/ie Koadi of' dijl-tent Agct and 
Cuuntrin. 

The Homans appear to have been beyond compa¬ 
rison the greatest roudmakers of the ancient or the 
modern world. The story told by Montaigne (III.* 
vi. p. ^.>0()) of a road in Peru, from Quito to Cusco, 
‘too leagues long, and SSo paces broad, made of stones 
10 feet square, with a running stream and a row of 
trees on each side, seems to have been considerably 
exaggerated; and it is not very clear whether the 
stones he mentions were used (or the road or for the 
houses of entertainment built at interv.tls by its side; 
nor havi> the “ reeks cut tlirougli" and “ mountains 
levelled” been very particularly noticed by more re¬ 
cent travellers in tiiat country. In Italy only, the 
ilomuns are said to Iiavc made more tlian 14,000 
miles of road, which was generally executed with 
great care and labour ; and many of their roads still 
remain as the foundation ol the most favourite routes 
of Italian tiavellcrs. The more than Homan despot 
of modern times was as much a Homan in his road- 
making as in the selfish character of his general po¬ 
licy; and in proportion to the duration oi ins dynas¬ 
ty, lie periornicfl more than all the Appii and Plami- 
iiii of antiquity Whatever his merits may have been, 
the beneficial ciTccts of Ins measures remain, and 
those who have profited by his improvemints have no 
right to criticise his motives with too gicat seventy. 

Of the great roads diverging from the gates of an¬ 
cient Home, about twelve have been enumerated by 
antiquaries, and twelve more branched off from these 
at a smalt drstance from the city; eighteen others 
commenced in difibrent parts of Italy, and in the 
wiiole there arc at least fifty, which b^ve been dis¬ 
tinguished by appropriate names, without including 
tlie military roads through the distant provinces; 
such, fur example, as in England were distinguish¬ 
ed by the name of streets, of which many traces yet 
remain in different parts of the country. 

Directly to the sea the Humans travelled by the 
Ostmii road; along its shores to the north west by 
the Aureiian, and to the south east by the Appian. 
Next within the Aureiian was the Flaminian, then 
the Salarian, the Nomeotanian, the Tiburtine, the 
I’raenestine, the Lavican, and the Latin; and then 
tlic Appian, which was the most ancient of all, hav¬ 
ing been made as far as Capua, in the 442d year of 
the city, accompanied to a considerable distance by 
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an aqueduct. The Aureiian road was made io the 
year ; the Fiaminian about SUS. 

I. ' The Fiaminian road still affords the great north¬ 
ern approach to Home by the Porta del Popolo, it 
led to Foligno, Aneona, and Rimini, and was conti¬ 
nued by the Emiiian to Bologna, mid thence to 
Aquilegin, near Venice; the present mountain route 
from Bologna to Home is still facilitated by tiu- re¬ 
mains of the ancient structures. Besides the Eiiii- 
lian ri-ad, the Fiaminian was also connected with the 
Casitan, leading to Modena; the t'laudinn to Ariz- 
zo, Florence, and Lucca; there weie also six nth(.r 
branches of less note, each nnnieil aller its founder. 

II. III. 'J'lie Salarian and the Nomentanian roads 
lay to the east of the Fiaminian; the former, from 
the Porta Salura, led through the country o( the .Sa¬ 
bines by Ilieti to lladria; the latter from the Porta 
bant’ Agnese went north eastwards to Numentum. 

IV. The Tiburtine road led from the Porta Tibur- 
tinti, now San Lorenzo, to Tivoli, with a branch on 
the right called the (>abian. The large blocks 
which were employed to form this road, near the 
town of 'I'tvoli, in ascending from the river, are still 
in their ancient places; they are accurately fitted 
together, and present a surface suiliciuntly smooth, 
niter having been in use for about two thousand 
years. 

V. VI. VII. 'Pile three next in order all met at 
Anagnia, 24 miles beyond Pr.icneste or Palestrina. 
'J'he Fraenehtine, from the Esquilim* gate, now called 
Porta M.iggiorc, on account of the itiagniludc of the 
ruins of the aqueduct of Clodius, with which it is in¬ 
corporated, led by Aquinum to Pracnestc; the La- 
vican led from the same gate, more to the right, bv 
wily of Beneventum; and the Latin road, from the 
Porta Latina, went first to Conipituiii; and from 
Anagnia proceeded to join the Appian near Capua. 

VIII. 'The Appian road is as well known from the 
minute description of Horace’s progress, in liis jour¬ 
ney to Briindiisium, as from the eagerness with 
which a modern traveller reckons the stages that he 
has completed, on his way to Naples, without a visit 
from the banditti that infest it. The original extent 
of this road, from the Colosseum to CajRia, was 14^ 
Homan miles; and it was continued SSH miles fur¬ 
ther to Brundusium by Julius Cmsur. It was con¬ 
structed with large stones, or rather rocks, joined 
togethur with great care ; and it is said to have had 
a foot pavement two feet wide on each side, besides 
the agger, o; principal mass of stones in the middle, 
and the two marginal parts, which were probably 
unpaved. 

IX. The Ostian road led from the Porta dt San 
Paolo, near the Tiber, in a straight line to the 
mouth of that i iver. 

X. 'J'he Aureiian, from the Porta Aurelia, a gate 
which was neartltp Moles Adrian!, or Castle of Sant’ 
Angelo, led by Laurentum to Centumcellae, or Ci- 
viia Vecchia, to Genoa, and thence by Susa, across 
the Monlllicnis, as far as Aries in Provence. This 
seems ti^ave been the oldest passage into iha 
Gauls; it was improved by Poinpey the Great under 
the name of the Strata Hoinana. Several other |>as- 
sages over the .Alps are also pjiticulariseil ill the 
Itinerary of Antonine on the ruadi from Mdao to 
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^ iiiMii- Arleh ; from Milan to Vienne in Oaupliind, eitlicr by 
the Grecian or by tlie C’ottian Alps: the former 
' north, the latter south of Monteenis; lioin Milan to 
Stroaburg; and from Milan to Ment/. 

XI. XII. The Tniimiihul road began from the Ca¬ 
pitol, and went over the liber into the country be¬ 
yond tlif present tile of tlie Vatican. VVe may coii- 
bider as the ]nii> of the twelve great roads, originat¬ 
ing iiom Itoiiie, the Cullaliur, leading due north 
from the Porta Pinciatm on the Monte Piiieio. 

Among the less remarkable roads about the me¬ 
tropolis of the nneient world were also the Cam¬ 
panian, the new and the old Valerian, both lead¬ 
ing by Tivoli to the Adriatic; the Tiioculun, the 
Alban, the Ardcatine, on the right of the Ap|iiaii; 
the Laurcntinc, a little more to the right, I’iiny's 
villa being mentioned as accessible from cither of 
these last; the Puitucnsis, from the Porta Portuese 
Trasteveiina, leading to Ostia; and the Aurelia No¬ 
va, beginning from the Porta Juniculi, now Porta 
San Pjiicrario, and leading towards Civita Veccliia. 

Whether on the inundations of tlie ancient roads, 
or in any new lines that have been prepared in mo¬ 
dern times by the magniticcncc of tlie I’ontiil's or of 
the Princes, the great roads of Italy are at present 
almost universally well made and wdl repaired. In 
l.onihardy, indeed, mid thiougliout the iinnieiisc 
plain tiiat extends from tlie Alps to tlie Apennines, 
they are ijuite us good, in summer at least, as in 
England. The cross roads of Italy arc, however, 
greatlv' neglected ; for it is in fact almost exclusive¬ 
ly in (iio.it liritain that private and individual exer¬ 
tion supersedes the necessity of public miiiiiHcence. 
Thu intercourse of Italy with the rest of Europe has 
been greatly faeilitatcd by the improvements math 
in the two great passages over the Alps by the nu- 
tliorily of Ponupartu. The more useful of these im¬ 
provements arc probably those which have been ef¬ 
fected on the southern side of Montcenis, since they 
enable the traveller to pass with little danger or dif¬ 
ficulty at all seasons of the year; the nioic magnifi¬ 
cent arc the works at the Simplon, which, however, 
are not completely secure from the danger of avnlun 
dies, wheneter fresh snow is lying on the ground. 
The Apenninc portion of the Aurelian road has al¬ 
so been greatly improved by some still more recent 
operations, so that carriages may now pass with com¬ 
parative ease and safety from Lucca to Genoa; 
though, for one stage, near Sestri, it is not thought 
advisable for the travellers to retain tbeir seats with¬ 
in them. 

The general declivity of the new road over ISIont- 
cenis is 1 inch in l £ or 20; and it is never greater, 
in the steepest part, that is, in the fourth and fifih 
turns that wind up over Lanslebuurg, than 1 in 
12.* The road over the Simplon was executed jointly 
by the French and Italians, under (he government of 
Bonaparte, from 1801 to 1805. The greatest declivity 
is 1 inch in 29 ; so that an English stage coachman 
night trot his horses up almost the whole Ay. The 
longestgallery or tunnel is about5(X)fect unoerground. 
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The roads in France are generally rough in tbeir 
original formation, and still rongher from want of 
caro ill repairing them, as lh« traveller feels to his 
cost III passing over the primitive mountains in tlie. 
south of that country, where the roads arc certainly 
very different from ttiose which are made by Maca¬ 
dam across a bog ; although some of the more recent 
French and Ficniisli imvciiiLiits, as long as they re¬ 
main unimpaired, are truly excellent; the new pave¬ 
ment between Cologne and Brussels, for example, is 
far more perfect than some of the unpaved parts ot 
the continuation of the same line of load to Calais, 
although the civil postmasters are in the habit of 
congratulating their English guests on the “fine 
gravel road” tliey will have to pass over. In Ger- 
ninny they have few pavements, and the roads, ex¬ 
cept ill sandy coiintiies, arc generally kept, or keep 
themselves, in good repair; that is, in tlie south and 
the west ol (ierinany. Mr Cripps informs us, that 
the great roads in Sweden are beautiful; they are 
^ very slightly eoiivcx, and made of granite broken to 
the size ol a walnut. The Irish roads, according to 
Mr Edgeworth, aie generally better than the English; 
the Scotch, Macadam thinks worse, though the mate¬ 
rials ai e better ; but in many parts of Scotland the 
roads appear to be more than sufficiently good fbr 
the commerce of the country. 

[Bergier, flntoire des Utands Chemius de f Um¬ 
pire liomain, 2 vols. tto. Brussels, I72S: died in 
1G22. Considerations on. Roads, 8 vo. I.ond. 1731. 
I’hillips’s Dissertation concerning the High Roads, 
8 vo. Lond. 1737. Homer’s Inquiry into the Stale 
of the Roads, 17fi7. Lambert On the best Asient of 
Roads, Ac. Berl. l77(i. Meister (hi the Shorle\t 
Roads to Different Places, N. Comm. Goit. 1777. 
Edgeworth On Roads and Carriages, l-.dgcwuitli 
On Rail Rmds. Young’s Natural Rhdosophif, II. 
p. 203 .• Itiitrimeiils Jiir Making and Cleaning Roiuly. 
Communnatioiu to the liouid of Agriciutiiie, I. 
17971 p. liy, Beatson; 1G2, Wright; J7f), .loscpli, 
183, Hall; 199, Wilkes On Concave Roads; Er- 
skine 0/1 Iron Roads; 205, Wright On Ihiteting 
Roads near London ; 207, Ellis On IVashing Roads. 

II. 18(X); p. 35;5, Cumming On Ihoad tVheels . 
4?4', Wilkes On RaUways. Vl. 1808; p. 182, Whet- 
ley; p. 464, Amos 0/1 Wheels. VII. 181J; p. 10 , 
Cumming On the Ongin 0 / Bent Axle Trees; 30, 
Booth On Wheel Carriages. Paterson’s Practical 
Treatise. Quarierly Review, May 1820, X.Xlll. 
p. 96 . Macadam’s Remarks on the Present System 
of Roadmaking, with Observations deduced from Prac¬ 
tice and Experience, with a view to a Revision of tin 
Existing Lam, and the Introduction of Improve¬ 
ment in the Method tf Making, Repairing, and Pre¬ 
serving Roads, and Defending the Road Funds from 
Misapplication. 6 th edit. Svo.Lond. 1822.J 

(a. l.) 

ROBISON (John), a distinguished Profes»or of 
Natural Philosophy, born, in 1739, at Boghall, in 
the parish of Baldernock, and in the county of Stir¬ 
ling, was a younger son of Joiin Robison, ksq. who 
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Huiition. had formerly been a merchant at Glasgow, and had 
retired to live in coDhiderablc affluence on his estate 
at Boghall, not far from that city. 

He was of a family sufflciently respectable to en¬ 
able his son at a sub 8 >'(|ucnt period to prove hiniscif, 
to the satisfaction of the Court of St I'etersburg, a 
srcnlletnan born. As a younger brother, that son 
was originally intended for the church, and went at 
an early age, according to the custom of Scotland, in 
nao, to enter as a student of humanity in the Uni¬ 
versity of Glasgow; so that he was initiated almost 
in the rudiments of Latin and Greek literature un¬ 
der the able instruction of Dr Mooi^tiie well known 
professor of Greek ; and ho acquMd such a know¬ 
ledge of these languages as served to constitute him 
a correct classical scholar through life. lie pur¬ 
sued his studies with so much attention, as to obtain 
the approbation of his teachers, and the admiration 
of his contemporaries, who w ere delighted with the 
originality and ingenuity of his conversation, though 
he did not himself reHect with perfect satisfaction 
upon the degree of application which he had exerted 
in his academical education, lie took a degree of 
Master of Arts ui 175(», having studied mathematics 
under Dr llobcrt Sirason, and .noral philosophy under 
Dr Adam Smith. The example of so correct and rigid 
a follower of the ancient methods of demonstration, as 
Dr Simson, must unqucstiomibly have exerrised enn- 
siilerable intluencc on his 3 et unformed taste in ma- 
thcm.'iticN ; but he seems to have had a natural pre¬ 
ference, eitlii-r from the constitution of his mind, or 
from some previously acquired habits of tliinking, 
foi the geomctiical melliod, for we are informed 
tfiat “ he first attracted the regard of Dr Simson by 
owning hift dislike of algebra, and by rLturniiig u 
neat geometrical solution of a problem wliicli liad 
been given out to the class in an nlgc braicul form ; 
witli this mode of solution the professor was deliglit- 
cd, tlinugli tlie pii|iil candidly ucknowlLdged that it 
bad been adopud only bi cause he could not solve 
the problem in the manner required of the class." 

lie bad imbibed, in the course of Ids studies, an 
msnpiruble aversion to the puisuit of his original ob¬ 
jects ill the church ; not certainly from any want of 
religious f'l cling, or from a dislike to the kind of life 
ilmt was intended for him, but probably from some 
difficulties that had occuired to him ’’cspecting par¬ 
ticular points of doctrine or of practice. He was 
therefore compelled to provide himself with some 
other occupiitioii; and he readily accepted the offers of 
some of Ids friends in 17,'>8, to recommend him to Dr 
Blair, a prebendary of Westminster, who had formed 
a sclicmc for sending l^rince Inward, the young 
Duke of York, to complete his professional educa¬ 
tion at sea, in company* with a sod of Admiral 
Knowles; and Mr Kobison wos to have instructed 
his Royal Highness in matlicinatics and navigation. 
He was much disappointed, on his arrival in London, 
to find that the expedition had never been seriously 
intended; and he readily accepted an engagement 
to attend young Knowles as a private tutor, when be 
went as a midshipman on board of the Neptune of 
!)0 guns, with Admiral Saunders, who had the com¬ 
mand of a force intended to co-opcrate with Ge¬ 
neral VV'oIfe in tlic reduction of Quebec; and 


upon the appointment of his friend as a lieute¬ 
nant on board of the Uoy’al William, Robison 
was himself rated as a midshipman in that ship. 

The fleet arrived on the coast of America in April 
1759; ill May they got up the river, and Mr Robi¬ 
son wax one of a party of 100 seamen draughted 
from the Hoyal William into the Admiral’s ship, 
under the command of Lieutifnant Knowles: in this 
capacity he had an opportunity of seeing consider¬ 
able service, and of making some surveys of the river 
and of the neighbouring country, an employment for 
which he was perfectly qualified, both ns a geome¬ 
trician and as a draughtsman. He also remarked 
the eflcct of the Aurora Borealis on the compass, 
which had been noticed by Mairan and Wargentin 
some years before, but which was then not common¬ 
ly known. Aflcr the battle, which was signalised 
by the vietnry and death of the gallant Wolfe, the 
Royal William sailed with his body to Europe, and 
arrived at Spithi'ad in November. Tlic next year 
she was sent to cruiso off Cape I'inisterre, but in six 
iiionlhs she was obliged to return liome, troni having 
the greater part of the men disabled by the scurvy. 

He used to consider the two years that he spent 
on board of the Royal William as the happiest of his 
life; and no inconsiderable part of bis gratification 
WHS derived from the study of seamanship ns he saw 
it practised under the auspices of Captain Hugh Pi- 
got. He did not, however, acquire any firm at- 
tdchinenl to the mode of life whicli he had tempo¬ 
rarily adopted; he was rather disposed to resume 
his acadciiiicdl pursuits, and he had overcome his 
earlier objections to the ecrlesinstieal pruiession. 
Ho could not, however, refuse the (iiendly invitation 
of Admiral Knowles to come and live with liiiii in 
the country, and to assist him in some important cx- 
pcriiTicnts which he was making upon iiieclianical 
and nautical subjects. 

In the month of February Lieutenant 

Knowles was appointed to tlio Peregrine sloop, of 
ilO guns, and Mr Robison accompanied him with the 
hope of becoming a pusser. He visited Lisbon and 
several other parts of Portugal; but he found u 
cruise in a small ship much less convenient and 
agreeable than in a large one, and, iortunutcly for 
himselt and for mankind, he finally quitted the Pe¬ 
regrine and tlie naval service in June, and returned 
to live with Admiral Knowles; who soon after re¬ 
commended him us a proper person to take charge 
of Harrison’s timekeeper, which bad been completed 
by the labour of 3.5 years, after many uiisuceessful 
experimentx, and which was now sent out by de^re 
of the Board of Longitude to the West Indies, un¬ 
der the care of young Ilairison and of Mr Robison. 
The rate of the chronometer was ascertained at 
Portsmouth tlic 6 th November 1762, and it indicat¬ 
ed, at Port Royal in Jamaica, a difl'erence of time 
amounting to 5'' 2*" 4-7’, which is only four seconds' 
less than the true longitude. After a few days, the 
observers had a prompt opportunity of returning 
home byitlie Merlin sloop, which was sent to Europe 
with despatches. The voyage was most disastrous 
with respect to wind and weather, and at last the 
ship took fire; but she arrived safe at i’oitsmouth in 
March, and on the 2tl ot April the watch gave 
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itobiKon. ji'i /jgra (jj'j instead of 12'', for the time of mean 
noon, Po that the error, after six months, was ouly 
I ' ■’itifj', amounting to no mure titan about 20 miles 
ofd'stniu'e. 

Mr Itobison received, upon his return, the afHict* 
ing intelligence of the total loss of the Peregrine, 
uhieh liad foundered at sea with her cuinmauder 
Jiul the whole of the ship’s companj. He was also 
^re.i'ly di'Uppointed in the ladure of some liopes 
winch had been held out to him Ironi the Adoiiiaity 
and the Hoard of Longitude; though in iact there 
l^ little reason for the pubitc to regret that he was 
not gratified with the pursership, nhich he claimed 
as the reward of bis services. He was indicd niter- 
wards actually made a purser by liOrd Sandwich, in 
1763 ; but he then declined accepting the uppoint- 
inent. His biographers very naturally complain of 
the neglect of those Hoards u liicli ought to have re¬ 
compensed him; hut certainly the Hoard of Longi¬ 
tude had no power whatever, and probably not much 
iiitiuence, in the appointment of a purser; and after 
all, the delay of a year oc two was notliiiig very un- 
corniiion in the navy. 

He had now no other rcsouicc than to return to 
tilasgow, and to resume his academical pursuits with 
renewed eneigy. It was from tins time that he dat¬ 
ed Ins serious uppheaUen to ins ••tudies ; he became 
I'xtrtmely intimate with Hr Itiid and Hi Alexander 
Wilson, and he had the advantage ut being a witness 
oi two of the greatest steps in the inipiuvcment of 
physical science that have been iiiaile iii modern 
tunes, Hr Hluck’s experimental theoiy ut heat, and 
Mr Watt’s iiiveiuioii of a new sreain-ingme. Hr 
Hiaik was the first that dcter(Mini.d the quaniit} of 
heat required fur the eunversiuii of ice into wattr; 
Mr Watt, who was settled as a matlieuiuiical iiislru- 
iiieiu-inaker ut (ilasgow, hud been employed in re- 
IMiiiiig a Will king model of Newcomen’s engine for 
one ut the prolessors ot the university, and it was the 
dillicully of supplying this model vvith steam that 
suggested to Air Watt the eligibility of having a sc- 
pat ate curidi user, and that led him, iii conjunction 
with Hr Hliick, to a knowledge of the quantity of 
iicat consumed in evaporation. 

Amid the enthusiasm which is alwaj s inspired by 
the progress ot scicntitic discovery, ond of practical 
improvement, Mr Robison found every encourage¬ 
ment and every facility lor the pursuit of his favour¬ 
ite objects. He was recommended by Dr Hlack, up¬ 
on his removal to Edmburgli in 176'G, as his succes¬ 
sor in-the lectureship of chemistry, though without 
the appointment of a professor. He took charge, 
also, ot the education ot Mr Macdowul of Hartliiand, 
and ol Mr Charles Knowles, afterwards Hir Charles. 
.'Vdinirul Knowles was soon uRcr recommended by 
the British government to the Empress of Russia, in 
order to effect a reformation in her navy, having been 
employed on a similar service in Portugal almost 
tifty years before; he had always been a hrm friend 
to Mr Robison, and now engaged him on this mis¬ 
sion, with a salary of L. 250 a year; and they pro¬ 
ceeded together to St Petersburg in December 
J770. Being hospitably entertained on their way by 
the Prince Bishop of Liege, whom they found to 
constitute, with hts chapter and all his servants, a 
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lodge of freemasons, Mr Robison was easUy persuad- Ro>'> 
ed to become one of that fraternity; in a few days 
lie was made an apprentice, and by degrees attained 
the rank of Scotch master, as he has himself related 
in his publication upon the subject. He continued 
nearly two years at St Petersburg, still acting in tin- 
capacity oi piiv.ile secret.iry to Sir Charles, who was 
appointed picsidcnl of the Board of Adrairultj, 
much to the advanUge of the Russian navy, though 
his improvements were frequently retarded by tlie 
prejudices ot the native officers. Mr Robison was 
then appointed inspector general of the corps of ma¬ 
rine cadets at Cronsludt, with a double salary, and 
with the rank ol^Lieutenant Colonel. His duty was 
to receive the report of about forty teachers and pro 
fi-ssors, respecting the studies of -t-Ot) young noble¬ 
men, who were their pupils, and to class them accord¬ 
ing to his judgment of their merits; but he bad 
himself nothing to teach, nor could he have had 
much occasion for lecturing fluently in the Russian 
language,” though he was introduced by Ins friend 
KutiuofI to the (jtrand Duke Paul us a proficient in 
that language; but to the I'liipress he was not per¬ 
sonally known. At Petersburg he could have lived 
without regretting his eounlry, in the society of such 
men as Kulcr and Alpinus, admired by the Russians, 
and beloved by the British; but Cronstadt in winter 
was deplorably nielaneliuiy ; and be was induced, 
without much ditiiculij, in ITT'J, to make some little 
pecuniary saci.tice in accepting the professorsbi]) ot 
Nutuial Philosophy at Edinburgh, winch had be¬ 
come vacant hy the (hath of i)r Ru.s.sell, and to 
which he had been recoiiinitnded by Dr Robertson, 
then Piineipal oi the University. His determination 
was not disapproved by the Russian government, 
who graiiltd Inin a pension of about L. 80 a year for 
life; but It was only paid as long us three or lour 
young men, who bud aecompained him ns pupils, 
cuiitiiiued to leside ut Edinburgh ; some discontent 
having h( (n cspu-ssccl. because he did not keep up a 
corrcspondenee with the Academy on the improve¬ 
ment of maritime education. 

Ilcaiiived at Edinburgh in September 177^she 
married soon after, and continued to reside in that 
city for tiu remaining thirty years of his life, paying 
only an niiniial visit to his native place, where he 
possessed a part of his paternal estate; not being 
solicitous to extend it, although he did not dimi¬ 
nish it otherwise tliuii as it had been diminished be¬ 
fore,” that is, in making provision for younger child • 
ren. Ills predecessor had been very judicious and 
successful as a lectui-ir, though not a iiiathcniaticiaii 
of the highest ordtjti he had himself more practical 
knowledge and el^iericnee in mechani(», and was 
better acquainted with the foreign malhcuiuticians, 
who had naturally tullcn under his notice during his 
residence on the (Continent. His lectures were con¬ 
sidered by most of his pupils as somewhat too dilH- 
cult to be lollowcd ; a complaint winch, if it did not 
depend on their own want of preparatory informa¬ 
tion, arose perhaps rather more from the hasty man¬ 
ner of his enunciation, than from the ubstruseness of 
liis matter. “ The singular facility of bis own ap¬ 
prehension,” says Professor Playfair, “ made him 
judge 100 favourably of the same power in others. 
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H')biv>n. Xo understand his lectures completely was, on ac- 
count of ihc rapidity, and the uniform floar of his 
discourse, not a very easy task, even for men toler* 
ably familiar with the subject. On this account, his 
. lectures were less popular than might have been ex¬ 
pected from such a combination of talents as the 
author of them possessed." This inconvenience was 
increased “ by the small number of experiments he 
intioduced, and a view that he took of Natural Vni- 
losopliy, which left but a very subordinate place for 
ihem to occupy. An experiment, he tvould very 
truly observe, docs not establish n general proposi¬ 
tion, and never can do more than prove a particular 
factbut he seems to have carried*ti)is principle to 
some little cxcc.ss: it is, in tact, the iUusiralion, and 
not the ;iroo/j of general principles tliat is the object 
of a public exhibition of experiments; and it is very 
doubtful whether Archimedes, or New’toii, or I/cib* 
nitz, or Euler, would have been very successful as 
ifiowmcH. With respect, however, to “ accuracy of 
definition, to clearness, brevity, and elegance of de¬ 
monstration, and even to neatness and precision in 
experiments,” Professor Robison xvns very success' 
fui; his course extended “ to every branch of phy¬ 
sics and of mixed mathematics,” and entered so fully 
into the detail of each particular division of the sub¬ 
jects, that “ u more perfect system of academical in¬ 
struction is not easily to be imaginednothing, in 
short, was wanting, but so mueb previous knowledge 
of mathematics in his pupils as he thought he had a 
right to expect, though his expectations were too 
rarely fiillilled. 

The Philosophical Society of Ldinburgli had been 
almost suffered to sink into oblivion after tlic publi¬ 
cation of the third volume of its Eswijs, in 17.00’. 
Professor Robison became a member of it soon alter 
his return from Russia, and was eliosen Secretary of 
the new Society upon its formation by Royal charter, 
in 17S‘l, when it incor|»or.xted with itself the whole 
of the surviving members of the Cornier Society. In 
17<>S, he received the compliment of a degree of 
lJuctor of Laws fioiii the University of New .lei<cy; 
and a similar honour was paid him at Glasgow the 
year after. In 1800 he was elected, as successor to 
Dr Black, on the list of the Foreign Members of the 
Royal Academy of Sciences of St Petersburg. 

He was attached, in 178.5, by a severe disorder, 
from which he was never afterwards wholly free, 
though it produced little inconvenience besides pain, 
with some depression of spirits, which was, however, 
attributed rather to tire closeness of his application 
than to the iiiunediate cH'ect of the disease, which 
was a glandular induration. For many years he was 
obliged to obtain the assistance of substitutes in the 
delixery of his lectures; but towards the end of his 
life lie was able again to perform the duties of the 
professorship in person. He continued his literary 
labours with little intermission, and w.as most happy 
in the care and attention of his wife and children, 
H hose virtues he found the best alleviation of his suf- 
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feringe. He took a alight cold, after giving a Icc* RabiHin. 
tare, on the 28th of January 180.5, and died on the 
.80th. 

I. It was comparatively late in life that Professor 
Robison assumed the character of an author, having 
communicated to the Royal Society of Edinburgh, 
in 178.5, a paper on the Determination of the Vrfni 
and Motion of the (ieorgium Sidtis, which was pub¬ 
lished in the lidintmrgh Transavtions, Vol. 1. He 
hud observed the opposition of the planet, in I78(i, 
with an equatorial telescope only, and ho had com¬ 
puted the elements of its orbit with greater accuracy 
than any other astronomer had then done ; although 
Ilia suspicion of the cifcct of such a planet on the 
motions of Jupiter and Safurn has not been conlir.n- 
rd by later investigations, the irregularities of these 
planets, on the contrary, having been otherwise ex¬ 
plained. 

‘1. A second paper, published in the same collec¬ 
tion, Vol. II. p. 82, relates to The Motion of Light, 
ns affected hy refracting or reflecting substances 
which arc tliemselves in motion : the antlinr corrects 
s line errors of Boscovieli, who had miscalculated 
the effect of a water telescope ; hut ho seems to agree 
with Dr Wilson in the suggestion of another experi¬ 
ment of a similar nature, which, to say the Iciist, is 
wholly superfluous. 

3. The most important, beyond all eninparison, 
of Professor Robison's scientific publications, are the 
articles which he coinmiinicatcd from time to time t.i 
the third edition nf the Kiici/clopmUa liritaimira, ami 
to its Supplement. It was under the cure of Mr Colin 
Maefarquhar that the twel VC lir.stvoliiaicsof I hat edition 
of this work were published;* and njion Ins death, 
in 1798, the ta-k of continuing it w.is coimiiilted to 
Dr Glcig, to whom Professor Robison bee.iine a mn-r 
essential co-operarnr, and from that lime “ the work 
ceased to be a mere eoiiipilution.” The first of 
his contributions, according to Profcs.sor Playf.iir, 
was the Article Oerics, but he probably only revis¬ 
ed and enlarged that article; it was followed bv 
PiiiLOSoi'iiY, which he wrote jointly with Dr Gleig , 
by PllVSItS, PxCUMATJCM, PilECSISSION, PnojEc- 
TiLES, Pumps, Resistance, Rivers, Roue, Rope- 
MAKiNo, Rotation, Seamanship, Signal, Soi nd, 

Specific Ghavity, .Statics, Steam, Steam En¬ 
gine, Strelyahd, Strength, Telesiope, Tiue, 

Trumpet, V'^ahiation, and Waterworks ; and m 
the Supplement, by Arch, Astronomy, Boscovicii, 
Carpentry, Centre, Dynamics, Ei.ECTRicirY, 

Impulsion, Involution, Machinery, Magne¬ 
tism, Mechanics, Percussion, Pianoforte, Po¬ 
sition, Tempera.ment, Thunder, Trumpei, 
Tschirnhaus, and Watchwoiik. Notwitlmaml- 
ing some degree of prolixity and want of arrange¬ 
ment, which could scarcely be avoided in the pre¬ 
paration of original articles fur such a mode of pub¬ 
lication, the whole ol them, taken together, undenia- 
bly exhibit a more complete view of the modern im¬ 
provements of physical science than hud ever befun- 


• The third edition of the Enct/clopeedia Britannica consisted of eighteen volumes; the Supplement to 
it of two volumes. 
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KiiI-ihoii. been in the possession of the Itrithh public; and dis« 
piny such n combination of acquired knowledge with 
original power of reasoning, a-i iias fallen to the lot 
of a few only of tho most (avoured of mankind. 

4> It is nut altogether with so high approbation 
that his frirnds and his biographers have mention* 
ed a work, of a nature rather |)olitical than philo* 
bophical, entitled Proof \ of a Con\mracif against nil 
thr Rehrrioni and Governments of Europe, Svo. Kd. 
1797 ; though it went through several editions. The 
principal part of the book consists of the history of 
the Illuminati and the (lerman Union, whom he 
considers ns having become the chief agents in a 
plot lirst formed by the hVceinesons, atthcbiiggcstion 
of some ex-je.siiit, who propose d for their model the 
internal economy of the order which he had quitted ; 
and whatever fouiidntion this outline may have bad 
III truth, there is no doubt that the manner, in which 
I’rofi-ssor Robison has filled it up, betrays adeguu 
of credulity, extremely remarkable in a person used 
to calm leasoiuiig and pliilosriphical demonstration. 
I'or e.ViinipIc, in the lulmission of a story told by an 
.iiionyraoiis (lermaii author, that the iiinilster Turgot 
was the protector of a society that met at Haion 
d’llolbach’s, for the purpose of examining the biaiiis 
of living ihildren, in older to disc ovir the principle 
of vitality, lli does nut accuse the I'inghsh I'lee- 
masons oi having participated in the coiisjnracy ; but 
he considers the (.'untincntal lodges as having been 
iinivei.sall} implicated in it. 

.■>. Alter the dentil of Dr Ulnik in 1799, lie un¬ 
dertook tosupciiiitend tiie puhlieation ol his l,ulure\ 
'in Vln'misliif, whicli appeared in ISOJ. ‘J voN. t. And 
he executed thib task, wliich was rather laborious 
than diflicult, with equal zeal and ability. He en¬ 
deavoured to rt'duce to their just estimate the enm- 
parntivc pretensions of the French and Hiitisli che¬ 
mists, though he is .siinivwhiit puritanically smie in 
criticizing the literal ini'niiing of the eoniplinientb 
paid to iliac k by Lavoisier, on wliieli he founds a 
charge ol insincerity. 

G. His last puhiH-atinn was the first volume of a 
senes which was to form a complete system, entitled 
Elements of Meiliaiiii'll Pltilosoplij/, 8. Kd. triOl. 
It comprehended only Dynamics and Ai/ioinmiy ; and 
it never became very popular: it was too clillieiilt 
for the many, who wished for general and philusoplii- 
eal notions only, and not siifiicieiitly precise and de¬ 
monstrative tor the few, who wanted practical and 
numerical results. In attempting to combine the 
separate merits of tho Exposition du Systeinc du 
Monde, and of the Mi'cani<iuc COeste, the author 
bacrideed both the popular simplicity of the former, 
and the mathematical perfectiou of the latter. A 
few iiiucciiracicB, which ought not to escape the at¬ 
tention ol the reader of the work, have been pointed 
out in the Jmpeiial ftevinv for March ISO.'j; a 
journal long since discontinued. 

7- 'I'bc contents of the volume last mentioned, to¬ 
gether with some manuscripts intended to have 
mrmed part of a second, and the greater part of 
tlic articles furnished by Profcbsor Robison to the 
Eiici/t lopadia, were collected into a System of 
Mcciianical Philosophy, tvith Notes, by David Brew¬ 
ster, LL.D. 4 vols. 8. Ed. 1822 , a spirited beok- 
4 


seller in London having undertaken the risk of Robiaon. 
the publication. 1. The first volume begins with 
the articles Dynamics, Pro.iectiles, Corpuscu¬ 
lar Forces, Capillary Attraction, Bosco- 
vicii's Tiipory, and Rot.xtion, all a.s remodelled 
for the Elements: thenfoUow Strength of Mate¬ 
rials, Caiipentry, Roof, Construction oi 
A KciiFs, Construction or Centres. 2- The ar¬ 
ticle Steam-Enmni: is enriched with notes and an 
appendix, by the late Mr W'att; the next is Ma- 
ciiixFRY; then Resistance of Fluids, Rivers, 
Watcrworivs, Pomps. 3. Astronomy, Tble- 
scopi:. Pneumatics. 4. Elkc tricity, Magnetism, 
V'’ARrATiov, 'I'emperamln r, Trumpft, Watch- 
vvoiik, and Skamansiiip. TIic notes are not numc- 
lotis, and the editor’s principal labour has been to 
retrench some pas.sagcs that appeared to him super¬ 
fluous, when the papers were to stand as parts of 
such a collection. 

“ Although Dr Robison’s name," says Dr Biew- 
stcr in his preface, “ cannot be associated with the 
great discoveries of the century whicli he adorned, 

J 'ct the mcrooiy of his talents and his virtues will be 
ong clicrished by his country, imbued with the 
genuine spiiit of the philosophy which he tauglit, he 
was one ol the wariiiist patrons of genius whcrevei 
It was inuiid. Ills niiiid was nobly elevated above 
the mean jealoii'.irs ot rival ambition, and Ins love of 
science and ol justice was too ardent to allow him 
either to depreciate the lahouts of others, or to 
transler them to liiinstlf. To these great qualities 
as a phiio'oplier. Dr Robison added all the more- 
estimable endowments ol dome'stic and of social life'. 

Ills iriendship was at all times generous and sincere. 

Ills piety was ardent and unostentatioii.s. His pa¬ 
triotism was of the most pure and exalted character, 
and, like the iiiinioital Newton, whose nienioiy he 
cherished with a pectihar reverence, ho was pro- 
einiiuntly intithd to the high di-tinction of a Chris¬ 
tian, patriot, and philosopher.” Hiv person was 
liaiulsoiiie, and his piijsiognoniy prepossessing; and 
he appears to have been endowed with .an cxtiaorili- 
nary combination of talents, even exclusivi'ly ol 
those which weic called into immediate activity in 
his profes-ional pursuits ; for he was a good linguist, 
an cx( client di aughtsinan, and an accomplished mu¬ 
sician : his conveisation was always energetic and 
intere'hting, and sonictimes even poetical; and his 
liberality of sentiment was only limited by his regard 
for what he considered as the best interests of man¬ 
kind. 

A short account of his life was published in 
1802, by a contributor to the Philosophical Ma¬ 
gazine, who, among other inaccuracies, thought 
liiinscif at liberty to assert that he was an ad¬ 
mirer of the algebraical form of representation, 
in preference to the geometrical. His friend. 

Dr Gleig, stepped forwards soon after to correct 
these mistakes, in the Antijacobin Review for T802, 
and Ills letter was copied into the Philosophical Ma¬ 
gazine. He asserts, from his own knowledge, that 
even } et Professor Robison " delights much more 
in geometry tlian in any of the modes of algebra, 
assigning, as the reason of his preference, that in 
the longest demonstration, the geometrician has al- 
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way* clear and adequate idea*, whicl* the most ex¬ 
pert algebraist can very seldom have." It may per- 
^ haps be asserted, on the other hand, that the same 
* reasoning would lead us always to employ actual mul¬ 
tiplication or division, in prelcrcnce to the ure of lo¬ 
garithms or of a sliding rule; and that the whole of the 
magic of calculation depends on the abstraction of the 
results from the numerous and separately unimportant 
steps by which they are obtained: but the having once 
seen those steps clearly is certainly of great import¬ 
ance to the process of reasoning, even when the me¬ 
mory no longer retains them; and no mathematician 
of correct taste can study the ancient geometricians 
without admiring the elegance and precision of their 
method, even amidst the pedantry wiiich too fre¬ 
quently envelopes their expressions, and without be¬ 
ing grateful for their punctuality in collecting their 
results into the very convenient lorra of distinct pro- 
[lositions, and in making such references Irom each 
proposition to the foundations on svhich it depends, 
as to enable him readily to trace back their steps to 
the most eltmentary principles; which is scarcely 
possiblu in any of the works of tlic most modem 
scliool of analysis. I’nlftssor llobison, however, 
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seems rarely to have cultivated the higher mathe- Kobuun 
roatics for their own sake only, or any further than 
as they could bo applied to the study of the pheno- 
mena of nature, or to the practice of the combina¬ 
tions of art; in fact, without some such limitation, there 
would be no track to guide us in tlie pathless regions 
of quantity and number, and their endless relations 
and functions. But besides the utility of the pure 
mathematics, as a branch of early education, in ex¬ 
ercising and fortifying the poweis of tlic mind, it is 
impossible to foresee witli certainty ham much ol 
mathematics may be wanted by the natural philoso¬ 
pher in any given investigation ; and Professor Robi¬ 
son, ns well as many others of his countrymen, would 
certainly have been the better for the possession ol 
a huh mote, as the author of the criticisms in the 
Imperial Utvieva has already had occasion to remark 

[Z’AiV. Mag. XIII. DrGleig, in Ataijacuhtn Mug 
XI. 1802. Stark’s IHograpkia Scoltca. Aikin s 
Ocneinl Bwgiupht/, V’lII. !•. J-iOnd. 1818. Playfair, 
in Ell. Trans. VII. 1815, p. 4-95. Chalmers's liw- 
graphual Dtctioiiary, XXV. 8vo. Lond. ISlfi. ] 
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I t *l|tl 1011 D n Johnson has defined Rom.incc, in its primary 
cl 'iri^mofgense, to be “ a military fable of the middle ages; 
I't'ii.unrl a talc of wild adventures in love and chivalry." But 
' ' " alUiough this definition expresses cnnectly the ordi¬ 
nary idea of the woid, it is not suBicicntly couipre- 
heiixivc to answer our piescnt purpose. A couipii. 
sition may be a legitimate romance, yet neitlier re¬ 
fer to love nor chivalry—to war nor to the middle 
ages, rho “ wild adventures” is almost the only 
absolutely essential ingredient in .lolinson’s dtfin^i- 
tion. We would bo rather inclined to describe a 
Jiomancr as " a fictitious narrative in prose or virsc; 
the interest of which turns upon marvellous and un¬ 
common incidentebeing thus opposed to the kin- 
dred term Novel, which Johnson has described as 
“ a smooth talc, generally of lovebut which wc 
would rather define as * a fictitious narrative, dif¬ 
fering from the romance, because accommodated to 
the ordinary train of human events, and the modern 
state of society.” Assuming these definitions, it is 
evident, from the nature of the distinction adopted, 
that tlicre may exist compositions which it is difficult 
to assign precisely or exclusively to the one class or 
other; and wliich, in fact, partake of the nature of 
both. But tlic distinction will be found broad enough 
to answer all general and useful purposes. 

The word Romance, in i’.s original meaning, was 


fur from coi responding with tlie definition now as¬ 
signed. On the contrary, it signified merely one oi 
other of the popular dialects of Europe, founded 
(as almost all these dialects wcic) upon the Roman 
tongue, that is, upon the 1 atin. The name of ro¬ 
mance was indiscnminiitely given to the Italian, to 
the Spanish, even (in one remarkable instance at 
least)* to the English language. But it was espe¬ 
cially applied to the compound language of France ; 
in which the Gothic dialect of the Franks, the Celtic 
of the ancient Gauls, and the classical Latin, fornicd 
the ingrcdiento. Thus Robtit De Brunne : 

« All ,s caMe gcitc Inglu, 

That en this language sj)oki.n is— 

Franlvis specili is raled Ilomanci, 

So sa^is tltrkia and nan of France." 

At a period so early as 1150, it plainly appears that 
the Romance Language was distinguished from the 
Latin, and that translations were made from the om 
into the other; for an ancient romance on the sub¬ 
ject of Alexander, quoted by Fauchet, says it was 
written by a learned clerk, 

Qui de Ltttm Is trest, ct n Roman Is nut.’’ 

The most noted roniances of the middle ages were * 
usually composed in the romance or French lan- 


► This curious passage was detected by the indfistry of RiUon in GiraHus £ 

op/ima. Qum Scollice ^cala ett Faorii; Brittanice, Weird; Romano vero "h. «nd 

wious iLies assigned to the Frith of Forth are given in the Gaelic or Earse, £ 

the phrase Roman is applied to the ordinary language of England. But it would be difficu 
uower instance of the English language being termed Roman or Romance. 
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R'MiiBiice puoge, ivbieh waff in a peculiar degree, the speech 
of lore and chivalry; and those which are written in 
Lngliah always affect to refer to some French origin 
iial, which u'-iially, at ioast, if not in all instances, 
must be supposed to have a real existence. Hince 
the friquent recurrence of the phrase, 


t)r. 


“ A« m romunce we read 
*' Ui|{ht as die romaunt ub tclli 


end equivalent phrases, well known to all who have 
at any time peruacd such compositions. Thus, very 
naturally, though, undoubtedly, by slow degrees, the 
very name of romaunt, nr romance, came to be 
transferred from the language itself to that peculiar 
style of composition in winch it was so much em¬ 
ployed, and which so commonly referred to it. How 
inrl}, ii translerence so natural took place, we have 
nu exact means of knowing; but the best authority 
assures u.s. that the word was used in its modern 
sense so cuily as tlie reign of Edward III. Chau- 
(er, unable to sleep during the night, informs us, 
that, in order to pass the time. 


“ t'pon iny bcil I bate ; 

A UoBiAi SCI., und he me it tcxilc 
To raid and dr‘«c the night away.” 


The book described as a romance roiitained, ox we 
are informed, 


<> ..I --- Kjidlb 

That cicrkii had, m old time. 

And other poets, put in rhyme.” 

And the author tells us, a little lower, 

w This hook iic spuke hut of buch tliingb, 

Of Queens* lives and ut Xinga." 

The volume proves to be no other than Ovid's A/r- 
tanwrpkosit; and Chaucer, by applying to it the 
name of romance, sufficiently establishes that the 
word was, in his time, correctly employed under the 
modern acceptation. 

Having tlius accounted for the deritation of the 
word, oiir investigation divides itself into thiee prin¬ 
cipal branches, though of unequal extent. In the 
siRST of these we propose to inquire into the general 
History and Origin of this peculiar species of tonipo- 
kition, and particularly of Kontanccs relating to Euro¬ 
pean Chivalry, which necessarily form the most inte¬ 
resting object of our inquiry; and in the skcond, to 
give some brief account of tbellistory oftheliomance 
nfChiVuIr) in thcdifierent states of Europe. Tiii«ui,y, 
We propose to notice cursorily tlic various kinds of 
Romantic Composition by which the ancient romances 
ut chivalry were followed and superseded, and with 
these notices to conclude the article. 

iiriiriAiii'b. 1. In tly views taken by Hurd, Percy, and other 
iijir <>i Uo- authorities, of the origin and history of ro- 
lUBiiu. montic fiction, their attcntiqns were so exclusive¬ 
ly fixed upon the romance of cliivalry alone, that 
tiicy seem to have forgotten that, however interesting 
and peculiar, it formed only one species of a very nu¬ 


merous and extensive genus. The progress of ro- ffwiaoiH.. 
mance, in fact, keeps pace with that of society, 
which cannot lung exist, even in the simplest state, 
without exhibiting some specimens of this attractive 
style of compobition. It is nut meant by this asser¬ 
tion, tiiat in early ages such narratives were invented, 
in til* character of mere fictions, devised to pass 
away the leisure of those who have time enough to 
read and attend to them. On the contrary, romance 
and real history have the same common origin. It is 
the aim of the former to maintain as long as possible 
the mask of veracity; and indeed the traditional me¬ 
morials of ail earlier ages partake in such a varied 
and doubtful degree of the qualities < ssential to those 
opposite lines oi composition, that they form a mixed 
class between them ; and may be termed either ro¬ 
mantic histories, or liistorical romances, according 
to the proportion in which their truth is debased 
by fiction, or their fiction mingled with truth. 

A moment's glance at the origin of society will 
satisfy the reader why this can hardly be other¬ 
wise. The father of an isolated family, des¬ 
tined ono day to rise from thence into a nation, 
may, indeed, narrate to Us descendants the circum¬ 
stances which detached him from the society of his 
brethren, and drove him to form a solitary settlement 
in the wilderness, with no other deviation from truth, 
on the part of the narrator, than arises from the infi¬ 
delity of memory, or the exaggerations of vanity. 

But when the tale of the patnaicii is related bj his 
children, and again by his descendants of the third 
and fourth generation, the facts it contains are apt 
to assume a very different aspect. 'J’he vanity of the 
tribe augments the simple annals from one cause>- 
the love of the marvellous, so natural to the human 
mmd, contributes its means of sophistieation from 
another-—while, sometimes, the king and the priest 
find their interest in casting a hoiy and sacred gloom 
and mystery over the early period in wliicli their 
^ower arose. And thus altered and sophisticated 
from so many different motives, the real udvtntures 
of the founder of the tribe bear as little proportion 
to the legend recited among his children, us the fa¬ 
mous hut of Loretto bears to the highly ornamented 
church w'th which superstition has surrounded and 
enchased it. Thus the definition which we have given 
of Romance as a fictitious narrative turning upon tlie 
marvellous or the supernatural, might, in a large 
sense, be said to embrace 

————— qulcquid Grweia mendax 

Audet in hittoria, 

or, in fine, the mythological and fabulous history of 
all early nations. 

It is also important to remark, that poetry, or ra¬ 
ther verse—rythm at least of some sort or other, is 
originally selected as the best vehicle for these tra¬ 
ditional histories. Its principal recommendation is 
probably the greater facility with which metrical 
^grratives are retained in the memory—a point of the 
Iqst consequence, until the art of writing is generally 
introduced; since the constniction of the verse itself 
forms an artificial association with the sense, the one 
of which seldom fails to recal the other to recollec¬ 
tion. But the medium of verse, at first adopted 
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Homuiee. merely to aid the memory, become* soon valuable on 
account of Its other qualities. The march or mea¬ 
sure of the stanza is gratifying to the ear, and, like a 
natural strain of melody, can be restrained or ac¬ 
celerated, so as to correspond with the tone of feel¬ 
ing which the words convey; while the recurrence of 
the necessary measure rythm, or rhyme, is perpe¬ 
tually gratifying the hearer by a sense of difficulty 
overcome. Verse being thus adopted as the vehicle 
of traditional history, there needs but the existence 
of a single man of genius, in order to carry the com- 
position a step higher in the scale of literature than 
that of which we are treating. In proportion to the 
skill which he attains in his art, the fancy and inge¬ 
nuity of the artist himself are excited; the simple 
narrative transmitted to him by ruder rhymers is in¬ 
creased in length; is decorated with the graces of 
language, amplified in detail, and rendered interest¬ 
ing by description; until the brief and barren original 
bears as little resemblance to the finished piece, as the 
llmd of llomcr to the evanescent traditions, out of 
which the blind bard wove his tale of Troy Divine. 
Hence the opinion expressed by the ingenious Percy, 
and assented to by Kitson himself. When about to pre¬ 
sent to his readers an excellent analysis of the old ro¬ 
mance of Lyhim Discomuf, and making several re¬ 
marks on the artificial management of the story, the 
Bishop obsenes, that if an Epic poem may be de¬ 
fined a fable related by a poet to excite admiration 
and inspire virtue, by representing the action of some 
one hero favoured by Heaven, who executes a great 
design in spite of all the obstacles that oppose him, 

I know not why we should withhold the name of 
Epic Poem from the piece which I am about to ana¬ 
lyse."* 

Yet although this levelling proposition has been 
laid down by Percy, and assented to by Ititson 
(writerr who have few opinions in common), and al¬ 
though, upon so general a view of the subject, tlic 
Uiad, or even the (M^isey, of Homer might be de¬ 
graded into the class of romances, as Lc Beau Dr- 
connu is elevated into tiiat of epic poems, there lies 
in ordinary s|>ccch, and in common sense, as wide a 
distinction between these two classes of composition, 
as there is betwixt the rude mystery or morality of the 
middle ages, and the regular drama by which these 
were succeeded. Where the art and tlic ornaments 
of the poet chiefly attract our attention—where each 
part of tlie narrative bears a due proportion to the 
others, and the whole draws gradually towards a final 
and satisfactory conclusion—where the characters arc 
sketched with force, and sustained with precision— 
where the narrative is enlivened and adorned with so 
much, and no more, ofpoeticiU ornament and descrip¬ 
tion, as may adorn, without impeding its progress— 
where this art and taste is displayed, supported, at the 
same time, by a sufficient tone of genius, and art of 
composition, the work produced must be termed an 
Epic Poem, and the author may claim his seat upon 
the high and honoured seat occupied by Homer, 


Virgil, and Milton. On th^ other hand, when a story 
languishes in tedious and minute details, and relin 
for the interest which it proposes to excite, ratircr 
upon the wild excursions of an unbridled fancy, than 
upon the skill of, the poet—when the supernatural 
and the extraordinary arc relied upon exclusively as 
the supports of the interest, the author, though his 
production may be distinguished by occasional flashes 
of genius, and though it may be interesting to the his¬ 
torian, as containing some minute fragments ol real 
events, and still more so to the antiquary, from the 
light which it throws upon ancient manners, is still 
no more than a humble Romancer, and his work 
•must rank amongst those rude ornaments of a dork 
age, which are at present the subject of our consi¬ 
deration. Betwixt the extremes of the two classes 
of composition, there must, no doubt, exist many 
works, which partake in some degree of the charac¬ 
ter of both; and afler having assigned most of them 
c^h to their proper class, according as they are dis¬ 
tinguished by regularity of composition and poetical 
talent, or, on the contrary, by extravagance of ima¬ 
gination, and _ irregularity of detail, tlicrc may still 
remain some, in which these properties arc so equtd- 
iy balanced, that it may be difficult to pay to which 
cIm they belong. But although this may be the 
in a very few instances, our taste and habits rea¬ 
dily acknowledge as complete and absolute a differ¬ 
ence betwixt the Epopcia and Romance, as can ex. 
ist betwixt two distinct species of the same generic 
class. 

We have said of romance, that it first appears in 
the form of metrical history, professes to be a narra¬ 
tive of real facts, and is, indeed, nearly allied to such 
history as an early state of society affords; which is 
always exaggerated by the prejudices and partialities 
of the tribe to which it belongs, as well as deeply 
marked by their idolatry and superstition. These it 
becomes the trade of tbe romancers still more to ex¬ 
aggerate, until the thread of truth can scarce be dis¬ 
cerned in the web of fable which involves it; and we 
arc compelled to renounce all hope of deriving se¬ 
rious or authentic information from the materials 
upon which the compounders of fiction have been so 
long at work, from one generation to another, that 
they have at length obliterated the very shadow oi 
reality or even probability. 

The view wc have given of the origin of romance 
will be found to agree with the facts which the re¬ 
searches of so many active investigators of this curious 
subject have been able to ascertain. It is found,-for 
example, and we will produce instances in viewing 
the progress of romance in particular countries, 
that the earliest productions of this sort, known to 
exist, are short narrations or ballads, which were 
probably sung on solemn or festival occasions, re¬ 
cording the deeds and praises of some famed cham¬ 
pion of the tribe and country, or perhaps the history 
of some remarkable victory or signal defeat, calcu¬ 
lated to interest the audience by the associations 


* Rdiquei of Ancient EngUih Poeti-y, IIL xxvii. Hie Prelate is citing a discourse on epic poetry, pre¬ 
fixed to Telemackus. 

VOL. VI. FART II. 3 K 


487 

RomBim. 



ROMANCE. 


438 

Kominre. wluchtlie long awakcns. TJicae poeine, of which very 
j(.w can now be supponcd to cxibi, arc not without 
dabhes of geniu», but brici, rude, and often obscure, 
<rom real antiquity or utieiied sublimity of diction. 
I'he Bong on iliv battle of llrunanburgh, preserved 
in the Saxon Chtonicle, is a genuine and curious 
example of this aboriginal style ol poetry. 
iiai|«.r»i Even at tin.*, early period, • tlieie may be observed 
«na S|>i. j distinction betwixt what may be called the I'empo- 
riitisl lie. Spiritual romances; the first destined to the 

celebration of worldly glory,—the second to rccoid* 
ing the deaths of martyrs and the miracles of sainb; 
both which themes unquestionably met with an al¬ 
most equally favourable reception from their heai* 
ora. But although most natious possess, in their eai - 
ly species of literature, specimens of both kinds of 
lomancc, the propoition of each, as was naturally to 
have been expected, ditfers according as tiie genius 
of the people amongst whom they occur leaned to¬ 
wards devotion or military enterprise- Thus, of 
the Saxon specimens of poetry, which manuscripts 
stili alford 118, a very large proportion is devotion¬ 
al, amongst which arc several examples of the spi¬ 
ritual romance, but very few, indeed, of those re¬ 
specting warfare or chivalry. On the other hand, 
the Norman language, though rich in examples of 
botli kinds of romances, is particularly abundant in 
tliat wiiich relates to battle and warlike adventure. 
The Cliristiun Su.xoi>s hud become comparatively 
pacific, while tho Normans were certainly accounted 
the must martial people in Europe. 

However diderent the spiritual romance may be 
from the temporal in scope and tendency, the nature 
of the two compositions did not otlierwisc greatly 
dili'er. The structure of verse and style of compo¬ 
sition was the same; and the induction, even wiien 
the most serious subject was undertaken, exactly 
resembled that with wlilch minstrels introduced their 
idle tales, and often contained allusions to them. War- 
ton quotes a poem on the I’assions, which begins, 

1 bereth one IwUiU' Isle, that Ich eu wiUc telle, 

Ai wi vyndeth hit invrtU; in the godspcilc, 

Nuz hit nouht of ( nrlenii} ne ne ot the Uuzpcn., 

Ac of t'nstc'a lliruurynge, Ac. 

The temporal roraanres, on the other hand, often 
commenced by such invocations'of the Deity, a- 
would only have been in place when a mucii more 
solemn subject was to be agitated. The exordium 
of the Uomance of Fertmbras may serve as an exam¬ 
ple of a custom almost universal: 

God in glorye of niiglitis raoost 
That sll things made in sapience, 

Uy virtue of Word and Holy Gooste, 

Giving to men great exeeUenee, Ac. 

The distresses and dangers which the knight en¬ 
dured for tlie sake of obtaining eartlily fame and his 
mistress’s favour, the saint or martyr was exposed 
to for the purpose of securing his rank in heaven, and 


the favour of some beloved and peculiar patron saint. Romance 
If the earthly champion is in pent from monsters, dm- 
guns, and enchantments, the spiritual hero is nmre- 
sented as liable to the constant assaults of the whole 
invisible world, headed by the ancient dragon him* 
self. If the knight is succoured at need by some 
favouring fairy or protecting genius, the saint is un- 
dtr the protection not only of the whole heavenly 
host, but of some one divine patron or patroness who 
is his especial auxiliary. Lastly, the conclusion of 
the romance, which usually assigns to the cham¬ 
pion a fair realm, an abundant succession, and a 
train of happy yean, consigns to the martyr his fane 
and altar upon earth, and in heaven his seat among 
saints and angels, and his share in a blessed eter¬ 
nity. It remains but to say, that the style and 
language of these two dosses do not greatly differ, 
and that the composers ul both employ the same 
structure of rylhm and of language, and dinw their 
ideas and ilieir incidents from similar sources; so that, 
having notietd the existence of the spiritual romance, 
it is unnecessary for tliu present to prosecute this 
subject fartlier, 

Anotlier early and natural division of these worksCunne iia 
of iiction seems to have arranged them into Serious 
and Comical. The former were by far the most nu¬ 
merous, and examples of the latter arc in most eoun- 
tries comparatively rare. Such a class, however, ex¬ 
isted, as proper romances, even if we hold the comic 
romance distinct from the Pontes and Fabliaux of the 
French, and Irom such jocular English narratives os 
tlie ll'ifeLapl inMoriCs Skin, The Friar and the Hoy, 
and simil.-' humorous talcs; of which the reader 
will find many examples in Uitson’s Ancient Eng¬ 
lish Pvcliy, and in other collections. The scene 
of these gts/er being laid in low, or at least in ordi¬ 
nary life, tlicy approach in their nature more near¬ 
ly to the class ot novels, and may pcriiaps be con¬ 
sidered as the earliest specimens of that kind of com¬ 
position. But tlie proper comic romance was that 
111 wiiicli tlie high terms and knightly adventures of 
cliiv.ilry were burlesqued, by ascribing them to 
clow ns or others of a low and mean degree. They 
foi tiled, as it were, a parody on the serious romance, 
to which they bore the same proportion as the anti- 
masque, studiously filled with grotesque, absurd, and 
extravagant characters, entering,” as the stage di¬ 
rection usually* informs us, “ to a confused music,'* 
bore to the masque itself, where ail was dignified, 
noble, stately, and harmonious. 

An excellent e.xemple of the comic romance hi the 
Tournament of Tottenham, printed in Percy’s Re- 
liques, in which a number of clowns are introduc¬ 
ed practising one of these warlike games, which were 
the exclusive prerogative of the warlike and noble. 

They are represented making vows to the swan, the 
peacock, and the ladies; riding a tilt on their clumsy 
cart horses, and encountering each other with plough- 
sliares and flails; while their defensivearmour consisted 
of great wooden bowls and troughs, by way of helmets 


* The religious romances of Barham and Jehosaphat were composed by John of Damascus in the 
eighth century. 
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nomuicc. and cuirasMB. The learned editor eeems to have 
thought this ainguiar composition waa like Don Quix> 
otO) with which he compares it, a premeditated effort 
of satire, written to expose the grave and fantastic 
manners of the serious romance. This is considering 
the matter too deeply, and ascribing to the author a 
more critical purpose than he was probably capable 
of conceiving. It is more natural to suppose that 
Ilia only ambition was to rafse a laugh, by ascribing 
to the vulgar the manners and exercises of ^ no* 
blc and valiant: as in the well known farce o^igh 
Life Below Stairs, the ridicule is not directed against 
the manners described, but a g^gf^ t the menials who 
affect those that are only befivig their superiors. 
The Hunting oj the Hare, published in the collec¬ 
tion formed by the late industrious and accurate Mr 


though they existed then, as in almost every stage B<msnce. 
of society, were neither so numerous nor of such’***v*—■’ 
.high repute as to constitute any considerable portion 
of their literature. 

Want of space also may entitle us to dismiss Pattern Ko. 
the consideration of the Oriental romances, unless >nanr«\. 
in so far as in the course of the middle ages they 
came to furnish materials for enlarging and va¬ 
rying the character of the romances of knight-er¬ 
rantry. That they existed early, and were nigbly 
esteemed both among the Persians and Arabians, has 
never been disputed; and the most interesting light 
has been lately thrown on the subject by the publica¬ 
tion of Antar, one of the most ancient, as well as 
most rational, if we may use the phrase, of the 
Oriental fictions. The Persian romance of the Sha- 


Weber, is a comic romance of the same order. A yeo¬ 
man informs the inhabitants of a country hamlet that 
he has found a hare sitting, and invit|s them to come 
to course her. They attend, accordingly, with all the 
curs'and mostiffsof their village, and the unsportsman¬ 
like manner in which the inexperienced huntsmen and 
their irregular pagb conduct themselves, forms the in¬ 
terest of the piece. It can hardly be supposed the 
satire is directed against the sport of hunting itself; 
since the whole ridicule arises out of the want of the 
necessary knowledge of its rules, incident to the ig¬ 
norance and inexperience of the clowns who under¬ 
took to practise an art peculiar to gentlemen. The 
ancient poetry of Scotland furnishes several exam¬ 
ples of this ludicrous style of romantic composition; 
as the Tournament at the Drum, and the Justing of 
Watson and Barbour, by Sir David Lindsay. It is 
probable that these mock encounters were sometimes 
acted in earnest; at least King JamesT. is accused 
of witnessing such practical jests; " sometimes pre¬ 
senting David Dromon and Archie Armstrong, 
the king's fool, on the hack of other fools, to lilt ut 
one anoUicr till they tell together by the ears.”--(Sir 
Antony Weldon's Court of King James.) 

I lassital Ho- 1 “ hastily noticing the various divisions of the ro- 

«Mn<u4. mance, wehave in some di^rcc delayed our pro¬ 
mised account of its rise and progress; an inquiry 
which we mean chiefly to confine to the romance of 
the middle ages. For, although it be true that this 
species of composition is common to almost all na- 
tions, and that even if we deem the Iliad and Odys¬ 
sey compositions too dignified by the strain of poetry 
in which they are composed to bear the name of 
metrical romances; yet we have the pastoral romance 
of Daphnis and Chloe, and the historical romance of 
Theagenes and CAuridea, which are sufficiently ac¬ 
curate specimens of that style of composition to which 
it is probable the MUesiau fables and the romances 
of Antonius Diogenes, described by Photius, could 
they be recovered, would also be found to belong. 
It is impossible to avoid noticing that .the Sybarites, 
whose luxurious habits seem to have been intellec¬ 
tual, as well as sensual, were peculiarly addicted to 
fhe perusal of the Milesian fables; from which we 
may conclude that they were not of that severe kind 
which inspired high thoughts and martial virtues. 
But there would be little advantage derived from ex¬ 
tending our researches into the.ages of classical an¬ 
tiquity respecting a class of compositions which. 


Nameh is well known to Luropeans by name, and by 
copious extracts; and the love-tale of Mejnoiin and 
Leilah is also familiar to our cars, if not to our recol¬ 
lections. Many of the fictions in the extraordinary 
collection of the Arabian Tales approach strictly to 
the character of romances of chivalry; although in 
general they must be allowed to exceed the more 
tame northern fictions in dauntless vivacity of inven¬ 
tion, and in their more strong tendency to the mar¬ 
vellous. Several specimens of the comic romance arc 
also to be found mingled with those which are seri¬ 
ous ; and we have the best and roost positive autho¬ 
rity that the recital of these seductive fictions is at 
this moment an amusement as Fascinating and general 
among the pe<q>le of the East, as tlie perusal of 
printed romances and novels among the European 
public. But a minute investigation into this parti¬ 
cular species of romance would lead us from our 
present field, already sufficiently extensive for the li¬ 
mits to which our plan confines it. 

The European llomance, wherever it arises, and nuai.iii(r. ut 
in whatsoever country it begins to be cultivated, had Cliivalrv 
its origin in some part of the real or fabulous history 
of that country; and of this we will produce, in the 
sequel, abundant proofs. But the simple talc of tra¬ 
dition had not passed through many mouths, ere 
some one, to indulge his own propensity for the 
wonderful, or to secure by novelty the attention ot 
his audience, augments the meagre chronicle with 
his own apneryphui inventions. Skirmishes are mag¬ 
nified into great battles; the champion of a remote age 
is exaggerated into a sort of demi-god; and the enemies 
whom he encountered and subdued arc multiplied in 
number, and magnified in strcngtli, in order to add 
dignity to his successes against them. Chaunted to 
rythmical numbers, the songs which ^lebratc fhe 
early valour of the fathers of the tribe become its 
war-cry in battle, and men march to conflict hymn¬ 
ing the praises and the deeds of some real or sup¬ 
posed precursor who had marshalled their fathers in 
the path of victory. No reader can have forgotten 
that when the decisive battle of Hastings commenced, 
a Norman minstrel, Taillefcr, advanced on horse¬ 
back before the invading host, and gave the signal 
for onset, by singing the Song of Roland, that le- 
nowned nephew of Charlemagne, of whom romance 
speaks so much, and history so little; and whose fall, 
with the chivalry of Charles the Great in the pass of 
Roncesvalles, has given rise to such clouds of ro- 
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iiiimaacc. tnantic fictiony Uiat its very name has been for ever 
associated with it. The remarkable passage has been 
often^uoted from the Brut of It'ace, an Anglo*Nor* ■ 
man metrical chronicle- 

Tsillrfrr, qui moult bicnihitntont 
Sur uii chcvttl {(I tost alont, 

TKivant le Due alunt rliantant 
De Kailomaigne et ilc lloliont, 
lit d'Olivur ct lies vassals, 

Qui iiioruTent cn Hcnccvals. 

Which may be thus rendered, 

Toillefcr, who sung both well and loud, 

Came mounted on u courser proud; 

Heforc the Duke tliu minstrel sprung, 

\nd loud ol rharles and Roh-uid sung, 
or Oliver and champions mo. 

Who died at fatal Honi,evau\. 

This champion possessed the sluight-ofolmnd of the 
juggler, as well ns the art of the minstrel. Ilc toss¬ 
ed up his sword in the air, and caught it again as be 
galloped to the charge, and showed other feats of 
dexterity. Taillefcr slew two Saxon warriors of dis¬ 
tinction, and was himself killed by a third. Ititson, 
with less than his usual severe accuracy, supposed that 
Taillefcr sung some pait of a long metrical romance 
upon Roland and his history; but the words rfiunson, 
cautthna, and song, by which the composition i.s 
usually described, seems rather to apply to a bi icf 
ballad or national song; which is also more conso. 
lunt w ith our ideas of the time and place where it 
wj'- chaunted. 

Rut neither with these romantic and metrical chro¬ 
nicles did tlie mind long remain satisfied -, more dc- 
t.iilb were demanded, and were liberal'y added by 
the invention of those who undertook to cater for the 
public taste in such matters. The same names of 
kings and champions, which had first caught the na¬ 
tional car, were still retained, in order to secure at¬ 
tention, and the same assertions of authenticity, and 
of reference to real history, were stoutly made both 
in the commencement and in the course of the nar- 
lativo. Each nation, as will presently be seen, came 
to adopt to itself a cycle of heroes like those of 
the Iliad; a sort of common property to all min¬ 
strels who chose to make use of them, under the 
condition always that the general character ascrib¬ 
ed to each individual hero was preserved with some 
degree of consistency. Thus, in the romances of 
The Round If'able, Gawaiii is uniformly represented 
as courteous; Kay as rude and boastful; Mordred as 
treacherous; and Sir Launcclot as a true though a sin¬ 
ful lover, and in all other respects a model of chi¬ 
valry. Amid the Paladins of Charlemagne, whose 
cycle may be considered as peculiarly the property 
of French in opposition to Norman-Anglo ro¬ 
mance, Gan, or Ganclon of Maycncc, is represented 
as uniformly faithless, and engaged in intrigues for 
the destruction of Christianity; Roland as brave, un¬ 
suspicious, devotedly loyal, and somewhat simple in 
his disposition; Uenaud, tii Rinaldo, is painted with 
all the properties of u borderer, valiant, alert, inge¬ 
nious, rapacious, and unscrupulous. The same con- 
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ventional distinctions may be traced in the history of Romnec. 
the Nibelung, which has suppUed matter for so many 
Teutonic adventurers. Meister Hildebrand, Etzel, 
Theodorick, and the champion Hogan, as well as 
Chrimlielda and the females introduced, have the 
same individuality of cliaraeter, which is ascribed, 
in Homer's immortal writings, to the wise Ulysses, 
the brave but relentless Achilles, his more gentle 
friend Patroclus, Karpedon, the favourite of the gods, 
and Rector, the protector of mankind. It was not 
permitted to the invention of a Greek poet to 
make Ajax a dwarf, or Teucer a giant, Thersitea a 
hero, or Diomedes a coward; and it seems to have 
been under similar restrictions respecting consisten¬ 
cy that the ancient romancers exercised their inge¬ 
nuity upon the materials supplied them by their pre¬ 
decessors. But, in other respects, the whole store 
of romantic history and tradition was free to alt 
as a joint stoc||^in trade, on which each had a right 
to draw as suited his particular purposes. Ho was at 
liberty not only to select a hero out of known and es¬ 
tablished names which had been the theme of others, 
but to imagine a new personagOjgof his own pure 
fancy, and combine him with the heroes of Arthur’s 
Table or Charlemagne's Court, in the way which 
best suited his fancy. He was permitted to excite 
new wars against those bulwarks of Christendom, 
invade them with fresh and innumerable hosts of 
Saracens, reduce them to the last extremity, drive 
them from their thrones, and lead them into capti¬ 
vity, and again to relieve their persons, and restore 
their sovereignty, by events and agents totally un¬ 
known in their former story. 

In the characters thus assigned to the individual 
characters of* romantic fiction, it is possible there 
migiit be some slight foundation in remote tradition, 
as there were also probably some real grounds foe the 
existence of such persons, and perhaps for a very 
few of the leading circumstances attributed to 
them. But these realities only exist as the few 
grains of wheat in the bushel of chaif, incapable of 
being winnowed out, or cleared from the mass of 
fiction with which each new romancer had in his 
turn ovcrwlielmed them. So that romance, though 
certainly deriving its first original from the pure 
font of I listory, is supplied, during the course of a 
very few generations, with so many tributes from 
the Imagination, that at length the very name comes 
to be used to distinguish works of pure fiction. 

When so popular a department of poetry has at¬ 
tained this decided character, it becomes time to in¬ 
quire who were the composers of these numerous, 
lengthened, and once admired narratives which are 
called metrical romances, and from whence they drew 
their authority. Both these subjects of discussion 
have been the source of great controversy among 
antiquarians; a class of men who, be it said with their 
forgiveness, arc apt to be both positive and polemi¬ 
cal upon the very points which arc least susceptible 
of proof, and which arc least valuable if the truth 
could be ascertained; and which, therefore, we would 
gladly have seen handled with more diffidence, and 
better temper in proportion to their uncertainty. 

The late venerable Dr Percy, Bishop of Dromore,Tiie Mm- 

. streb. 
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iioBianre. led the way unwarily to this dire controversy, by as- 
cribing the composition of our ancient heroic songs 
and metrical legends, in rather too liberal language, 
to the minstrels, that class of men by whom they 
were generally recited. This excellent person, to 
whose memory the lovers of our ancient lyre must 
always remain so deeply indebted, did not, on pub* 
lishing Ins' work nearly fifty years ago, sec the rigid 
necessity of observing the utmost and most accurate 
precision either in his transcripts or his definitions. 
The study which he wished to introduce was a new 
one—it was his object to place it before the public 
in an engaging and interesting form; and, in consi¬ 
deration of his having obtained this important point, 
we ought to make every allowance, not only for 
slight inaccuracies, but for some hasty conclusions, 
and even exaggerations, with which he was induced 
to garnish his labour of love. (Ic defined the min* 
»trcls, to whose labours he chiefly a|^ribcd the me¬ 
trical compositions on which he desired to fix the at¬ 
tention of the public, as an order of men in the 
middle ages, who subsisted by the arts of poetry and 
music, and sungJ;o the harp vc'rscs composed by 
themselves or others.”* In a very learned and ele¬ 
gant essay upon the text thus announced, the reve¬ 
rend Prolate in a great measure supported the dc- 
finirion which he had laid down; although it may 
be thought that, in the first editions at Ic^, he has 
been anxious to view the profession of the minstrels 
on their fairest and most brilliant side; and to assign 
to them a higher station in society than a general re¬ 
view of all the passages connected with them will 
permit us to give to a class of pci sons who either 
lived a vagrant life, dependent on the precarious taste 
of the public for a hard-earned maintenance, or, at 
best, were retained as a part of the menial retinue of 
some haughty buron, and in a great measure identi¬ 
fied with his musical band. 

'I'lic late acute, industrious, and ingenious Mr 
Joseph Ritson, whoso severe accuracy was connect¬ 
ed with an unhappy eagerness and irritability of tem¬ 
per, took advantage of the exaggerations occasional¬ 
ly to be found in the Bishop's Account of Ancient 
Mtnstrehi/, and assailed him with terms which may 
be termed any thing but courteous. WiAout find¬ 
ing an excuse either in the novelty of the studies in 
which Percy had led the way, or in the vivacity of 
imagination which he did not himself share, he pro¬ 
ceeded to arraign each trivial inaccuracy as a gross 
fraud, and every deduction which he considered to 
be erroneous as a wilful untruth, fit to be stigma¬ 
tized with the broadest appellation by which false¬ 
hood can be distinguished. Yet there is so little 
room for this extreme loss of temper, that, upon a 
recent perusal of both these ingenious essays, we 
were surprised to find that the reverend Kditor of the 
Reliques, and accurate Antiijuary, have difiured so 
very little as, in essential facts, they appear to have 
done. Quotations arc, indeed, made by both with no*^ 
sparing hand, and hot arguments; and, on one side 


at least, hard words are unsparingly employed; while, Romance, 
as is said to happen in theological polemics, the con- 
test ^rows warmer in propomon as the ground con¬ 
cerning which it is carried on is narrower and more 


insignificant. In reality, their systems do not es¬ 
sentially difler. 

Uitson is chiefly oflended at tlie sweeping conctu- 
sion in which Percy states the minstrels as subsisting 
by the arts of poetry and music, and reciting to the 
harp verses composed by themselves and others. 
He shows very succdssfuUy that this definition is 
considerably too extensive, and that the term min¬ 
strel comprehended, of old, not merely those who 
recited to the harp or other instrument romances 
and ballads, but others who were distinguished by 
their skill in instrumental music only; andftnorcover, 
that jugglers, sicight-of-hand performers, dancers, 
tumblers, and such like subordinate artists who were 


introduced to help away the tedious hours in an an¬ 
cient feudal castle, were also comprehended under 
the general term of minstrel. But although be dis¬ 
tinctly proves that Percy’s definition applied only to 
one class of the persons termed minstrels, those name¬ 
ly who sung or recited verses, and in many eases of 
their own composition ; the bishop’s position remains 
unassailable, in so far as relates to one general class, 
and these the most distinguished during the middle 
ages. All minstrels did not use the harp, and recite 
or compose romantic poetry ; but it cannot be denied 
that sucli was the occupation of the most eminent of 
the order. This Ritson has rather admitted than de¬ 


nted ; and the number of quotatians which his in¬ 
dustry has brought together, rendered such an ad¬ 
mission inevitable. 


Indeed, the slightest acquaintance with ancient ro¬ 
mances of the metrical class, shows u.s that they were 
composed for the express purpose of being recited, 
or, more properly, chaunted to some simple tune or 
cadence for the amusement of a large audience. 
Our ancestors, as they were circumscribed in know¬ 
ledge, were also more limited in conversation than 
their enlightened descendants; and it seems 'pro¬ 
bable, that, in their public festivals, there was great 
advantage found in the presence of a minstrel who 
should recito some popular composition on their 
favourite subjects of love and war, to prevent those 
pauses of conversation which sometimes full heavily 
on a company, even of the present accomplished 
age, and to supply an agreeable train of ideas to 
those guests who hud none of their own. It is 
therefore, almost constantly insinuated, that the ro¬ 
mance was to be chaunted or recited to a large and 
festive society, and in some part or other of the 
piece, generally at the opening, there is a request ot 
attention on the part of the performer ; and hence, 
the perpetual “ Lythc and listen lordings free,' 
which in those, or equivalent words, forms the in¬ 
troduction to so many romances. As, for example, 
in the old poem of (Juy and Colhrand, the min.strel 
speaks of his own occupation: 


• £«ay OH Ancient MinslreU in England, prefixed to the first volume of Bishop Percy’s liehques. 
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“ Wh« natt uA drink it great plentye, 

Tken lotda and ladyet itw wiU be^ 

And tit and wdaec lylhe. 

Then it it time for dice to tpcake. 

Of kero knighti and kciunn grcuc, 

Such carping for to kyilie.” 

Chaucer, albo, ia his Rymc of Sir Thopas, assigns 
to the minstrels of his hero’s household the same 
duty of reciting romances of spiritual or secular he* 
rocs, fbr the good knight’s pastime while arming 
himself for battle : * 

“ Do cum,” he sayrd, “ my niHicsttalu, 

And jettourt for to icllen tales 
Anon in uiin arming. 

Of romaunces that bi-n reolct. 

Of popes and of cutdiiiales. 

And ckc of love-longing.” 

Not to multiply quotations, wc will only add one of 
some importance, which must h.ivc escaped Uitsun'a 
researches, for his editorial integrity was such, as 
rendered him incapable of suppressing evidence on 
either side of the question. In the old romance or 
legend of 2 V«e 2 ‘homas and the (lueen o/ Eljland, 
Thomas the Rhymcr,himBcir a minstiel,is giRcd by the 
Queen of the Faery with the faculties of music and 
song. The answer of Thomas i. not only conclusive as 
to the minstr.l’s custom of recitation, hut shows that 
it was esteemed the higiunt branch of his profession, 
and superior as such to mere insti uiiiental music: 

“ T<i harp .ind carp Thomas wliervwtct yc gon, 

Tliuinns ukc the tliGw: witli the” — 

“■ Harping,” he eaid, ken I non. 

For tong i. chefe of Mynbtnlse.” * 

Wc, therefore, arrive at the legitimate conclusion, 
that although, under the general term minstrels, 
were comprehended many who probably entertained 
the public only with instrumental performances, with 
ribald talcs, with jugglery, or farcical representa¬ 
tions, yet one class amongst them, and that a nume¬ 
rous one, made poetical recitation their chief, if not 
their exclusive occupation. The memory of these 
men were, in the general case, the depository of the 
pieces which they recited; and hence, although 
many of tlicir romances still survive, very many more 
have doubtless fallen into oblivion. 

That the minstrels were also the authors of many, 
of these poems, and that they altered and enlarged 
others, is u matter which can scarce be doubted, 
when it is proved that they were the ordinary re¬ 
citers of them. It was as natural for a minstrel to 
become a poet ■ or composer of romances, as for a 
player to be a dramatic author, or a musician a 


composer of music. Whosoever, among a class, 
whose trade it was to recite poetry, (elt the least 
degree of taste or enthusiasm in a profession so pe* 
cufiarly calculated to inspire it, must, from that 
very impulse, have become an original author, or 
translator at least; thus giving novelty to his recita¬ 
tions, and acquiring additional profit and fame. 
Bishop Percy, tliercforc, states the cose fairly in the 
Following passage: “ It can hardly be expected 
that w’e should be able to produce regular and un¬ 
broken annals of the minstrel art and its professors, 
or have sufficient information, whether every min¬ 
strel or bard composed himself, or only repeated, 
the songs he cliaunted. Some probably did the one 
and some the other; and it would have been won¬ 
derful, indeed, if men, whose peculiar profession it 
was, and who devoted their time and talents to en¬ 
tertain their hearers with poetical compositions, were 
peculiarly deprived of all poetical genius themselves, 
and had been under a physical incapacity of compos¬ 
ing those common popular rhymes, which were the 
usual subjects of their recitation.” f While, how¬ 
ever, we acquiesce in the propositipn, that the min¬ 
strels composed many, perhaps the greater part of 
the metrical romances which they sung, it is evident 
they were irequcntly assisted in the task by others 
who, though not belonging to this profession, were 
prompted by leisure and inclination to enter upon 
the literary or poetical department os amateurs. 
These very often belonged to the clerical profession, 
amongst whom relaxation of discipline, abundance 
of spare time, and impatience of the routine of cere¬ 
monious duties oRcn led individuals into worse occu¬ 
pations than the listening to or composing metrical 
romances. It was in vain that both the poems and 
the minstrels who recited them were, by statute, de¬ 
barred from entering the more rigid monasteries. 
Both found their way frequently to the refectory, and 
were made more welcome than brethren of their own 
profession; as we may learn from a memorable Gest, in 
which two poor travelling priests, who had been receiv¬ 
ed into a monastery with acclamation, under the mis¬ 
taken idea of their being minstrels, are turned out in 
disgrace, when it is discovered that they were indeed 
capable of furnishing spiritual instruction, but under¬ 
stood none of the entertaining arts with which the 
hospitality of their convent might have been repaid 
by itinerant bards. 

Nay, besides a truant disposition to a forbidden 
task, many of the grave authors may have alleged, 
in their own defence, that the connection between 
history and romance was not in their day entirely dis¬ 
solved. Some eminent men exercised themselves 
in both kinds of composition; os, for example. 


• Jamieson’s Popular Ballads, Vol. II. p. 27 - 
f Essay on the Ancient Minstrels, p. SO. 

Another authority ot ancient date, the Chronsck of Bertrand Guesclin, distinctly attributes the most re¬ 
nowned romances to the composition of the minstrels by whom they were sung. As the passage will be af¬ 
terwards more fully quoted, we must here only say, that after enumerating Arthur, Lancelot, Godfrey, Ro¬ 
land, and other champions, he sums up his account of them as being the heroes 


Bomaner- 


“ Dc quoi alt mmettricn font In nobles romMi.” 
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RomMiee. Maltre Wace, a canon of Caen, In Normandy, who, 
besides the metrical chronicle of Le Brut, containing 
the earliest history of England, and other historical 
legends, wrote, in 1155, the Itoman de Chevahtr 
de Lyon, probably the same translated under the 
title of Yxoain and Gatuain.^ Lambert li Cors, and 
Benoit de Saint>IMfaur, seem both to have been of the 
clerical order; and, perhaps, Chretien de Troyes, a 
most voluminous author of romance, was of the same 
profession. Indeed, the extreme length of many ro* 
mances being much greater than any minstrel could 
undertake to sing at one or even many sittings, may 
induce us to refer them to men of a more sedentary 
occupation than those wandering poets. The religi¬ 
ous romances were, in all probability, the works of 
such churchmen as might wish to reconcile an agree¬ 
able occupation with their religious profession. Ail 
which circumstances must be received os exceptions 
from the general proposition, that the romances in 
metre were the composition of the minstrels by 
whom they were recited or sung, though they must 
still leave Percy’s proposition to a certain extent un- 
irapcached. 

I oniiiiion of To explain the history of Romance, it is necessary 

ihc Mm- to digress a little further concerning the condition of 
’ the minstrels by whom these compositions were often 
made, and, generally speaking, preserved and recit¬ 
ed. And here, it must be confessed, the venerable 
Prelate has, perhaps, suflered his love of antiquity, 
and his desire to ennoble the productions of the 
middle ages a little to overcolour the importance and 
respectability of the minstrel tribe; although his op. 
poiient llitson has, on the other hand, seised on all 
circumstances and inferences which could be adduc¬ 
ed to prove the degradation of the minstrel charac¬ 
ter, without attending to the particulars by which 
these depreciating circumstances were qualified. In 
fact, neither of these excellent antiquarians has cast 
a general or philosophical glance on the necessary 
condition of a set of men who were by profession the 
instruments of the pleasure of others during a pe¬ 
riod of society suqii as was presented in the middle 

In a very early period of society, ere the division 
of ranks had been generally adopted, and while each 
tribe may be yet considered as one great famify, and 
the nation as an union of such independent tribes, the 
poetical art, so nearly allied to that of oratory or 
persuasion, is found to ascertain to its professors a 
very high rank. Poets are the historians and often 
the priests of the tribe. Their command of language, 
then in its infancy, excites not merely pleasure but 
enthusiasm and admiration. When separated into a 
distinct class, as wa-s the case with the Celtic Bards, 
and, perhaps, with the Skalds of Scandinavia, they 
rank high in the scale of society, and we not only 
find Kings and Nobles listening to them with admira¬ 
tion, but emulous of tlicir art, and desirous to be en¬ 
rolled among their numbers. Several of the most re¬ 
nowned noruiern Kings and Champions valued them¬ 
selves as much upon their powers of poetry as on 
their martial exploits; and of the Welsh Princes, the 
Irish Kings, and the Highland Chiefs of Scotland 
very many practised the arts of poetry and music. 
Llworch Hen was a Prince of the Cymreig,—Brian, 


Boromhe, a harper and a musician,—and witliout re¬ 
sorting to the questionable authenticity of Ossian, se¬ 
veral instances of the same kind might be produced 
in the Highlands. 

But, in process of time, when the classes of society 
come to assume their usual gradation with respect to 
each other, the rank of proicssionoi poets is uniform¬ 
ly found to sink gradually in the scale, along with 
that of all others whose trade it is to contribute 
to the amusement of society. The mere professional 
poet, like the player or the musician, becomes the 
companion and soother only of idle and convivial 
hours; his presence would be unbecoming on occa¬ 
sions of gravity and importance ; and his art is ac¬ 
counted lit best an amusing but useless luxury. 
Althougli the intellectual pleasure derived from poet¬ 
ry or from 'he exhibition of the drama be of a differ¬ 
ent and much higher class than that derived from 
the accordance of sounds, or from the exiiibilion 
of feats of dexterity; still it will be found that the 
opinions and often the laws of society, while in¬ 
dividuals of these classes are cherish^ and held 
in the highest estimation, has degraded the profes¬ 
sions tliemselves among the idle, dissolute, and use¬ 
less appendages of society. Although it may be ac¬ 
counted ungrateful in mankind thus to reward the 
instruments of their highest enjoyments, yet some 
justification is usually to be drawn from the manners 
of the classes who were thus lowered in public opi¬ 
nion. It must be remembered, that, as professors of 
this jojous science, as it was called, the minstrels 
stood 111 direct opposition to the more severe part 
of the Catholics, and to the monks in particu¬ 
lar, whose vows bound them to practise virtues of 
the ascetic onler, and to look upon every thing 
as profane uhich was connected with mere world¬ 
ly pleasure. The manners of the minstrels them¬ 
selves gave but too much room for clerical cen¬ 
sure. They were the usual assistants at scenes, not 
merely of conviviality, but of licence; and os the 
companions and cncourogcrsuf ruvcliing and excess, 
they became contemptible in tlic eyes, not only of 
the aged and the serious, but of the libm'tinc himself, 
when his debauch palled on hig recollection. The 
minstrels, no doubt, like their brctliren of the stage, 
sought an apology in the corrupted taste and man¬ 
ners of their audience, with which they were obliged 
to comply, under the true but melancholy condi¬ 
tion tiiat 


Rumsnee. 


—Uicy who live to plcaw must please to live. 

But this very necessity, rendered more degrading by 
their increasing numbers and decreasing reputation, 
only accelerated the total downfal of their order, and 
the general discredit and neglect into which they had 
fallen, 'fhe statute of the 39th Queen Elizabeth, 
passed at the close of the sixteenth century, ranks 
those dishonoured sons of song among rogues and 
vagabonds, and appoints them to be punished as 
such ; and the occupation, though a vestige of it 
was long retained in the Jiabits of travelling ballad- 
singers and musicians, sunk into total neglect and 
contempt. Of this we shall have to SMak here¬ 
after ; our businCM being at present with those ro- 
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Kotnanu!. mancet, wUch, while >till in the zenith of their reputa* * * § 
tion, were the means hy which the minstrels, at least 
the better and higher clai>i> anion^ them, recommend* 
ed themselves to the favour of their noble patrons, and 
of the audiences whom they addressed. 

It may be presumed, that, aithougli the class of min* 
strcls, like all who merely depend upon gratifying the 
public, curried in their very occupation the evils which 
first infected, and finally altogether depraved their re¬ 
putation; yet, in the earlier ages, thcirdulicB were more 
iionourabiy estimated, and some attempts were made 
to introduce into tlieir motley body the character of 
a regular establishment, subjected to discipline and 
'subordination. Several individuals, both of France 
and Kngland, bore tiic title of King of Minstrels, 
and were invested probably with some authority over 
the others. The Serjeant of Minstrels is also men¬ 
tioned ; and Edward IV. seems to have attempted to 
form a (iiuild or exclusive Corporation of Minstrels- 
John of (jaunt, at an earlier period, established (be¬ 
tween jc.st and earnest, perhaps) a Court Baron of 
Minstrels, to be held at Tilbury. There is no reason, 
however, to suppose that the influence of their esta¬ 
blishments went far in restraining the licence of a 
body of artists so unruly as well as numerous. 

It is not, indeed, surprising that individuals, whose 
talents in the arts of music or of the stage rise to the 
highest order, should, in a special degree, attain the 
regard and afl'ection of the powerful, acquire wealth, 
and rise to consideration; for, in such professions, 
very high prizes arc assigned to pic-eminent excel¬ 
lence; while ordinary or inferior practisers of the 
same art may be said to draw in the lottery some¬ 
thing more than a mere blank. Garrick, in his cha- 
iiot, and whose company was courted tor his wit and 
talent, was, after all, by profession, tlie same witli the 
unfortunate Stroller, whom the Britidi laws condemn 
as a vagabond, and to whose dead body otlicr coun¬ 
tries refuse even the last rites of Christianity. In 
the :same manner it is easy to suppose that, when in 
compliance with the taste of their age, iiionarchs en¬ 
tertained thtir domestic minstrels,* those persons 
might be admitted to the most flattering intimacy 
with their royal masters; sleep within the royal 


A N C E. 

chamber, f amass considerable fortunes, found hot- KmiMnee. 
pitals, i and receive rewards singularly over-propor- 
tinned to the perquisites of the graver professions; § 
and even practise in company with their royal mas¬ 
ters the pleasing arts of poetry and music, which all 
are so desirous of attaining; j| whilst, at the same 
time, those who ranked lower in the same profession 
were struggling with difficulty to gain a precarious 
subsistence, and incurring all the disgrace usually at¬ 
tached to a vagabond life and a dubious character. 

In the floe arts, particularly, excellence is demand¬ 
ed, and mere mediocrity is held contemptible; and, 
while the favour with which the former is loaded, 
sometimes seems disproportioned to the utility of 
the art itself, notliing can exceed the scorn poured 
out on those who expose themselves by undertaking 
arts which they are unable to practise with success. 
Sclf-conceit, however, love of an idle life, and a va¬ 
riety of combined motives, never fail to recruit the 
lower orders of such idle professions with individuals 
by whose performances, and often by their private 
characters the art which they have rashly adopt¬ 
ed can only be discredited without any correspond¬ 
ing advantage to themselves. It is not, therefore, 
surprising that, while such distinguished examples of 
tlic contrary appeared amongst individuals, the whole 
body of minstrels, with the romances which they com¬ 
posed and sung, sliould be reprobated by graver his¬ 
torians in such severe terms as often occur in the 
monkish chronicles of the day. 

Uespecting the style of their composition, Duci,j„,nr 
Cange inform us, that the minstrels sometimes devot-und styk oi 
cd their attains to flatter the great, and sing the the Ru- 
praises of those Princes by whom they were protect-*'* 
ed: while be owns, at the same time, that they often 
recommended to their hearers the path of virtue and 
nobleness, and pointed out the pursuits by which the 
heroes of romance had rendered themselves renown¬ 
ed in song. 11 He quotes from the romance of 
Bertrand Ouesclin, the injunction on those who 
would rise to fame in arms to copy the valiant acts 
of the Paladins of Charles, and Knights of the 
Bound Table, narrated in romanres; and it cannot 
be denied, that those high tales, in which the vir- 


* Ocrdic illegis Joculator), the jougleur or minstrel of William tlic Conqueror, had, ns appears from the 
Domesday record, three vills and five caracates of land in Gloucestershire without rent. Henry I. had a 
minstrel colled Galfrid who received an annuity from the abbey of Hide. 

A minstrel of Edwaid I., during that prince’s expedition to the Holy Land, slept within his tent, and 
came to his assistance when an attempt was made to iissassinate him. 

^ The Priory and Hospital of Saint Bartholomew, in London, was founded in the reign of Henry I. by 
Royer or Kaher, a minstrel of that prince. 

§ in 1 I'M, the monks of Maxiock, near Coventry, paid a donation of four shillings to the minstrels of 
Lord Clinton for songs, harping, and other exhibitions, while, to a doctor who preached before the commu¬ 
nity in the same year, they assigned only sixpence. 

II The noted anecdote of Blondel and his royal master, Richard Coeur de Lion, will occur to every 
reader. 

« Minis'! Ei.Li dicti pnesertim Scurrar, mimi, joculatores, quos etiamnum vulgo Menesireux vcl il/cac- 

strters, appeilamus.-Porro ejusmodi scurrarum rrat Principes n^n suis duntaxat ludicris oblectare, sed 

et eorum aurcs variis avorum, adeoque ipsorum Principum laudibus, non sine assentatione, cum cantilenis et 

musicis instrumentis, demuicere.-Interdum etiam virorum insignium et heroum gesta, aut explicata et 

jucunda narratione commemorabant, aut suavi vocis inflectione, fidibuaque decantabant, quo sic dominorum, 
cietcrorumquc qui his intcrcrant ludicris, nobilium animos ad virtutem capessendam et Bummorqm virorum 

1 
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nnmance. tues of generosit 7 > bravery, devotion to his mistres*, 
and zeal for the Catholic religion, were carried to 
the greatest licight o£ romantic perfection in the 
character of titte hero, united with tlic scenes 
passing around them, were <»f the highest import* 
ance in affecting the character of the age. The 
uibulous knights ol romiiiicc were so completely 
identified with those of real history, tliat graver 
historians quote the actions of the former in illus¬ 
tration of, and as a corollary to, the real events 
which they narrate. * The virtues recommended in 
rnm.uicc were, however, only of that overstrained 
and extravagant ca-t which consisted with the spirit 
of chivalry. Oreat bodily strength, and perfection 
in all martial cxeicisca, was the universal accom¬ 
plishment inaiicnabtu from the character of the 
iu’.ro, and w’hicli each romancer had it m his powdr 
to confer. It was al-so easily in the composer’s pow’cr 
to devise dangers, and to free his hero iiom them 
bv the cxeition of valour equally cxlrav.ngantr But 
it w.t.s more diflicult to frame a story whuli should 
illustrate the manners as well as the feats of chivalry ; 
or to devise the means of evincing that devotion to 
duty, and that disinterested desire to v,,crilicg all 
to iaitli and honour j—tliat noble spirit of achieve¬ 
ment which laboured for others more than itself— 
which form, perhaps, the fairest side of the system 
under whicli tlie noble youths of the middle ages 
were trained up. The sentiments of chivalry, as wc 
have cxphiincd in our article on that subject, were 
founded on the most pure and honourable principles, 
but unfortunately ctirricd into hyperbole and extrava¬ 
gance ; until their religion approached to fanaticistji, 
their valour to frenzy, their ideas of honour to absur¬ 
dity, their spit it of enterprise to cxtravagtincc, and 
llimr respect foi the female sex to a sort of idolatry. 
.Ml those extravagant feelings, which really existed 
111 the soci'tty of tlie middle ages, were magnified and 
I'X.-iggeratcd by the writers and reciters of romance ; 
nml these given as resemblances of actual manners 
liccaine, in their turn, the glass by w'hicli the youtli 
of the age dressed themselves; while the spirit of chi¬ 
valry and of rom.ince thus gradually threw light upon 
and enhanced each other. 

The romances, therefore, exhibited the same sys- 
tern ol manners which existed in the nobles of the 
sge. The tliaractcr of a true son of chivaliy was 
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raised to such a pitch of ideal and impossible per- RoniaBcc.^ 
fection, tliat those who emulated such renown were'’**’ 
usually contented to stop far short of the mark. The 
most adventurous and unshaken valour, a mind ca¬ 
pable of (he highest flights of romantic generosity, 

* a licnrt whith was devoted to the will of some fair 
idol, on whom Ills deeds wcie to reflect glory, and 
whose love was to rew.ird nil his toils',—those were at¬ 
tributes which all iKpiicd to cxliibit who sought to 
rank high in the nniuls ef chivalry; and such were 
the virtues which the minstrels cclchralcd. But, like 
the temper of a tamed lion, tlie fierce and dissolute 
temper of the age often showed itself through the 
fair varnish of this arlificiul system of manners. The 
valour of the hero was often stained by acts of 
crucify, or freaks of rash desperation; his couitcsy 
and muiiifiL'cncc became solemn foppery .md wild 
profusion ; his love to his lady often dcma.uled 
and received a requital inettnsisrent witli the honoui 
of tlic object; and those who uflcrted to found tiieii 
attaclimcnt on the purest and most delicate meta- 
]>liysical principles, carried on their actual inter¬ 
course with a hueiicc altogether iiicon.sjstent with 
their sublime pretensions. Siucit were liic real man. 
iicrs of the middle ages, and we lind them so depicted 
in these ancient legends. 

So* high was the national excitation in rnii<-e- 
qucncc of the romantic attnosplierc in which tliev 
seemed to breathe, th.it tlic knights and squires of 
tfie fourteenth and fifteenth centuries imitated the 
wildest and most extravagant emprises of the lieroc.s 
of romance ; tftid, like them, took on them«elves the 
most extraordinary adventures to show tiieir own 
gallantry, niul do most honour to the ladies of tlii-ii 
hearts. 'I'he females of rank, erected into a species 
uf goddcs.seh in public, and often degraded as niui'!i 
below tbcir proper dignity in iiioie priv.ife iiifer- 
eoiirse, equalled in tliiir extravag.inees the youth of 
the other sex. A singular picture is given by 
Knyghlon of tlic damsels errant who attended upon 
the solemn festivals of tliivalry, m quist, it may rco- . 

sonably be supposed, of such advent mes us are very 
likely to be met with by such females as think projiir 
to seek them. These tournaments are attended 
by many ladies of the first rank and greatest beauty. 
but not always of tlm most untainted reputation. 

These ladies are dressed in party-coloured tunie-. 


imitationcm accenJerent: quod fuit olim apud Gallos Bardorum ininistcrium, ut auctor c.st'I'acitur. Si*. 
)uc ctiim alios ti Mi/i/ifeUis, veterum Galioium Bardtts fuirae pluribus prubat lleniicus Valesius ad J 
Ainraiani—C//ron/coM Bertrand! (iucsclini: 


Qfti vttit ftcoir rennm (It'll limit H ib't vatllitm, 

III (lull iihrr iuiiivni a la filne el <i» champ, 

Et rs// e CH la huhiiUe, ahity (luefit RuUans, 

fill Uaimun et i'harlon 11 plusfjtani, 

/.I l)iis Isiom (h Riiuri>if, rt Cinton de Cunnuni, 

PercimlIt (laloiit, Laiuclol et Tiisfani, 

Ateiandreh, Artur, Godefrny It tnehans, 

Dr ipioy lilt MenestrieriJont lt» wddet Romans. 

• 

* Barbour, the Scottisli historian, censures a Highland chief,■when, in commending the prowess of Bruce 
in battle, he likened him to the Celtic hero. Fin Mac Coul, and says, he might in morcinanneily fasliiun liati 
compared him to Gaudifer, a champion celebrated in the romance of Alexander, 
voi.. VI. e^Ri Ji. ■’ I. 
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^ Uvuiunu. one-half of one colour, and the other half of another; 

^ their lirrinipes, or tipjicu, are very uhort; their caps 
remarkably little, and wrapt about their heads with 
corda; their girdles a»d pouches are ornamented 
with gold and silver; and they wear short swords, 
called dttf^gefs, beloro them, a little below their 4ia- ’ 
vela; they are mounted on the finest horses, with 
the richest furniture. Thus equipped, they ride 
from place to place in quest of tournaments, by 
which they dissipate tlicir fortunes, and sometimes 
ruin their reputation.'*—(Knyghton, quoted in lien* 
ry's History, Vol. Vllf. p. 402.) 

The minstrels, or those who aided them in the 
composition of the romances, which it was their pro* 
fession to recite, roused to rivalry by the iinceusing 
demand for their compositions, endeavoured eiiiu- 
lously to render them more attractive by subjects 
of new and varied interest, or by marvellous incidents 
whicli tlieir predecessors were strangers to. iVIucIi 
labour has boon bestowed, somewhat unprohtably, in 
endeavouring to ascertain the sources from which 
tliey drew the cmbelli-sliments of tlioir talc*, when 
the hearers began to be tired of the unvaried recital of 
buttle and tournaincni which hud satisfied the sim¬ 
plicity of a former ago. Percy has contended for 
the Northern S(ii:;iis us tlie unquestionable origin of 
tlie romance of the middle ages ; Warton conceiv¬ 
ed that the Onenlal Jit/tlcs, borrow'cd by those min¬ 
strels who visited Sp.iin, or who in great numbers 
attended the crusades, gave the princqial distinctive 
colouring to those remarkable conqiositions ; and a 
later system, patronised by later authors, has derived 
tlicni, ill a groat measure, from the fragments of 
classical superstition, wliieh continued to be preserv¬ 
ed after tlic fall of the Komuti Kinpirc. All those sys* 
terns scorn to be inaccurate, in so fiir us tlicy have 
been adopted, exclusively of each other, and ef the 
general proposition. That fables of a nature similar to 
the romances of chivalry, modified according to 
nianners and state of society, must necessarily be 
invented in every part of the world, for the same 
reason that grass grows upon the surface of the soil 
in every climate and in every country. “ In reality,” 
says Mr Southey, who has treated tliis subject with 
his usual ability, “ mythological and romantic talcs 
are current among all savages of whom wc have any 
full account; for man bos his intellectual ns w cIl ns 
Ills bodily appetites, and these things are the food 
of his imagination and faith. Tliey are found 
wlicrcvcr there is language and discourse of reason, 
in other words, wherever there is man. And in si¬ 
milar stages of civilization, or states of society, the 
fictions of' difl'erent people will bear a corresponding 
resemblance, notwithstanding the difference of time 
and scene." * 

To tills it may be added, that the usual appear¬ 
ances and productions of nature offer to the fancy, * 
in every part of the world, the same means of diver¬ 
sifying fictitious narrative by the introduction of pro¬ 
digies., If in any romance we encounter the de¬ 
scription of an elephant, we may reasonably con- 
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elude that a phenomenon, unknown in Europe, must Ramance. 
have been burrowed from the east; but whosoever 
has seen a serpent and a birj^, may easily aggravate 
the terrors of the former by conferring on a fictitious 
monster the wings of the latter; and whoever has 
seen or heard of a wolf, or lion, and an eagle, may, 
by a similar exertion of invention, imogine a griffin 
or iiippogriffi It is iinpucing great poverty to the 
human imagination, to suppose that the speciosa mi- 
rncula, whicii are found to exist in different parts of 
the world, must necessarily be derived fVom some 
common source; and perhaps we should not err 
more grossly in supposing that the various kinds of 
boats, skiffs, and rafts, upon which men iiave dared 
the ocean on so many various shores, have been 
all originally derived from the vessel of the Ar¬ 
gonauts. 

^ On the other hand, there are various romantic in¬ 
cidents and inventions of a nature so peculiar, that 
we may boldly, and at once, refer them to some par¬ 
ticular and special origin. Tlie talc of Flora and 
Blanchvjlenr, for cxam|)le, could only be invented in 
the east, where the scene is laid, and the manners of 
which are observed with some accuracy. That of 
Orjtb and Ilctodiis, on the contrary, is the cl'issical 
history of Orpheus and Euridice, with the (rotliic 
machinery of the Elves or Fairies, substituted tor the 
infernal regions. But notwithstanding thc.'.e and 
many other instances in which the subjects or lead- 
ing incidents of romance can be distinctly traced to 
British or Armorican traditions, to the talcs and his- 
tory of Classic Antiquity, to the wild fables and rich 
imagery of Arabia, or to those darker and sterner 
themes which were first treated of by the Skolds of 
the north, it would be assuming greatly too much up¬ 
on such grounds, to ascribe the derivation of romantic 
fiction, exclusively to any one of these sources. In 
fact, the foundation of these fables lies deep in*iiu- 
roan nature, and the superstructures have been imi¬ 
tated from various authorities by tliose who, living 
by the pleasure which their lays of chivalry aflorded to 
their audience, were especially anxious to recommend 
them by novelty of every kind ; and were undoubted¬ 
ly liighly gratified when the report of tiateJIers, or 
pilgrims, 01 perhaps tlieir own intercourse with min¬ 
strels of otlier nations, enabled them to vary their 
usual narrations with circumstances yet tinheard in 
Bower and Hail, llomance, therefore, was like a com¬ 
pound metal, derived from various mines, in which 
one metal or other was alternately predominant; and 
viewed in this light, the ingenious labours of those 
learned antiquaries, who have endeavoured to seek 
the origin of tfiis style of fiction in one of these 
sources alone, to the exclusion of ail others, seem 
as vain os that of travellers affecting to trace the 
proper head of the Nile to various different springs, 
ail of which are allowed to be accessary to form the 
full majesty of his current. 

As the fashion of all things pass away, the metrical ProscKu. 
romances began gradually to decline in public eslima- 
tion, probably on account of the depreciated charnc- 


I’reface to Southey’s edition of the Mom D‘Arthur, Vol. II. Lond. 181; 
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Uom«i.cc. ter of the minstrels by whom they were recited. Tra- 
dition, says llitson, is an alchemy, which convertsgold 
into lead ; and there is little doubt, tiiat, in passing 
from mouth to mouth, and from age to age, the most 
approved metrical rofnances became gradually cor. 
rupted by the defect of memory of some reciti^s 
and the interpolations of otiicrs; since tew compara* 
lively can be supposed to have had recourse to the 
manuscripts in which some liavc been preserved. 
Neither were the reciters in the latter, as in the for* 
mer times, supplied with new compositions of interest 
and merit. The composition of the metrical ro¬ 
mance was gradually abandoned to persons oi an 
inferior class. The art of stringing together in loose 
verse a number of unconnected adventures, was too 
easy not to be practised by many who only suc¬ 
ceeded to such a degree os was discreditable to the 
art, by showing that mere mediocrity was sufficient 
to practise it. And tlic licentious character, as well 
as the great number of tlio'.e who, under the various 
names of glee-men, minstrels, and the like, traversed 
the country, and subsisted by this idle trade, brought 
themselves and their occupation into still greater 
contempt and disregard. ith them, the long re¬ 
citations formerly made at the tables of the great, 
were gradually banished into more vulgar society. 

But though the form of those narratives underwent 
a change of fashion, the appetite for the fictions 
themselves continued as ardent as ever ; and the Prose 
lloniaiices which succeeded, and finally supei'sedcd 
those composed in verse, had a large and permanent 
share ol pupulaiity. This wa.s, no doubt, in a great 
degree owing to the important invention of printing, 
which ha« so much contributed to alter the destinies 
of the woild. The metrical romances, though in 
some instances sent to the pres>>, were not very fit to 
be published in this form. The dull araplificatiors 
which passed well enough in the course of u lialf- 
licard recitation, became intolerable when subjected 
to the eye; and the public taste gradually growing 
more fastidious as the language hceamc more co¬ 
pious, and the system of manners more complicated, 
graces of style and variety of sentiment wcie de- 
manded instead of a naked and un tdurned tale of 
wonders. The authors of the prose romance endea¬ 
voured, to the best of their skill, to satisfy this new¬ 
ly awakened and more refined taste. They used, 
indeed, the same sources of romantic history which 
had been resorted to by their metrical jiredeccssois ; 
and Arthur, Charlemagne, and all their chivalry, wtre 
as much celebrated in prose as ever they had been 
in poetic narrative. But the new candidates for 
public favour pretended to have recourse to sources 
of authentic information, to which their metrical 
predecessors had no access. They refer almost al¬ 
ways to Latin and sometimes to Greek originals, 
which certainly had no existence; and there is little 
doubt that the venerable names of the alleged au¬ 
thors are invented, as well as the supposed originals 
from which they are said to have translated their 
narratives. The following account of the discovery 
of La ires elegante deltcieux melUJltte ct ires plaisante 
hystoire du ires Noble Hoy’ Perctfoi est (printed At 
Pans in 1528 by Galliot du Prfi), may serve to show 
that modern authors were not the first who invented 
the popular mode of introducing their works to 


the world as the contents of a newly discovered ma¬ 
nuscript. In the abridgment to which we arc li¬ 
mited, we can give but a faint picture of the minute¬ 
ness with which the author announces his pretended 
discover}', and which forms an admirable example 
of the he with a circumstance. In the year 128fi, 
Count William of Ilainault had, it is avpired, cross¬ 
ed the seas in order to bo present at the nuptials of 
Edward, and in the course of a tour through Britain, 
was hospitably entertained at an abbey situated on 
tho banks of the Humber, and termed, it seems, 
Burtimer, because founded by a cei tain Burtiinsri- 
cus, a monarch of whom our annals arc silent, but 
who had gained, in that place, a victory over the 
heathens of Germany. Here a cabinet, which was in¬ 
closed in a private recess, had been lately discovered 
witiiin the massive walls of an ancient tower, and was 
found to contain a Grecian manuscript, along with a 
I'oyul crow n. The abbot had sent the latter to King 
Edward, and the Count of Uainault with difficulty ob¬ 
tained possession of the manuscript. He had it ren¬ 
dered from Greek into I-atin by a monk of tiic ab¬ 
bey of Saint Ivandclain, and trom that language it 
is said to have been translated into French by the 
author, who givyt it to the world in honour of the 
Blessed Virgin, and fur the edification of nobleness 
and ehivalry. 

By such details, the authors of the prose romances 
endeavoured to obtain for their works a credit for 
authenticity which had been denied to the rythmi¬ 
cal legends. But in this particular they did great 
injustice to their contemned predecessors, whose 
reputations they murdered in order to rob them with 
inipunit}. Whatever fragments or shadowings of 
true histerjr may yet remain liiddt n under the mass of 
accumulated fable, which had been heaped on them 
during successive ages, must undoubtedly be sought 
in the nietiical romances; and according to the view 
ol the subject which we have already given, the more 
the woi ks upjiroach in point of antiquity to the pe¬ 
riod where the story is laid, the mure are we likely 
to find tliosc historical traditions in something ap¬ 
proaching to an authentic .state. But those who 
wrote under the imaginary names of Rusticien de 
Puise, Robert de Borroii, and the like, usually 
8ei/.cd upon the subject of some old minstrel; and, 
recomposing the whole narrative aRer their own 
fashion, with additional characters and adventures, 
totally obliterated in that operation any shades which 
remained oi the original, and probably authentic 
tradition, wliirh was the original source of the ela¬ 
borate fiction. Amplification was especially em¬ 
ployed by the prose romancers, who, having once got 
iiuld of a subject, seem never to have parted with it 
until their power of invention was completely ex¬ 
hausted. The metrical romances, in some instances, 
indeed, ran to great length, but were much exceed¬ 
ed in that particular by the folios which were written 
on the same or similar topics by their prose surccs- 
sors. Probdbl} the latter judiciously reflected that 
a book w hich addresses itself only to the eyes, may 
bo laid aside when it becomes tiresome to the 
reader; whereas it may not always have been so easy 
to stop the minstrel in the full career of his metri- 
cid declamation. 

Who, then, the reader may be disposed to inquire, 
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can have been the real authors of those prolix works, 
' who, shrouding themselves under burrowed names, 
derived no renown from their labours, if successful, 
and who, certainly, in the infant state of the press, 
were not rewarded with any emolument i This 
i|UC8tion cannot, perhaps, be very sati»fuctorily pn- 
swered; but we may reasonably suspect that the 
long hours of leisure which the cloister permitted to 
its votaries, were oOen passed away in this manner; 
find the conjecture is rendered ntorc probable, when 
it is observed that matters arc introduced into those 
works which have an especial connection witli sacred 
history, and with the traditions of the clinreh. 
'I'huB, in the curious romance of Ituim tir Hour- 
tlcdux, a sort of second part is added to that de¬ 
lightful history, in which the hero visits the terres¬ 
trial paradise, encounters the first murderer Cain, in 
the perform.mce of his peimiiec, witli more matter to 
tlic s line purpose, not likely to occur to the imagi¬ 
nation of a layman ; besides, that the laity of the 
jierioii were, in general, too busy and ton ignorant to 
(.ngage ill literary tasks of any kind. The in)stical 
portion of the ruiunnce of the Roinul Tabic seems 
derived from the same source. It may also be men¬ 
tioned, that the audacious and „ sometimes blas¬ 
phemous assertions, which claimed fur these fictions 
the credit due even to ihe inspired writings them¬ 
selves, were likely to originate amongst Koinan Catho¬ 
lic cliurelinien, who were hut too familiar with such 
forgeries for the purpose o(' iiuthentieatiiig the le¬ 
gends of their siip..istition. One almost incredible 
instance of this iinjiious species of imposture oc¬ 
curs in tlie liistory of the Saint (inutl, whicli curious 
mixture of mysticism and chivalry is ascribed by the 
nnfeariiig and iinbliisliing wiiter to the Se(X)nd l*er- 
M>n of the Trinity. 

Cluirchmen, however, were by no means tlic only 
authors of the.se legends, although the Sirei CUrcs, 
as they were sometimes termed, who were accounted 
the ihroiiieles oftiie times in which they lived, were 
iisintlly in orders ; and nUhough it appeurii that it was 
upon them that the coimiiauds of the sovereigns 
whom they served often in^vosed the task of pro¬ 
ducing new rniiianei s under the usual disgui-e of 
.incient clironieles translated from the learned lan¬ 
guages, or otherwise collected from the ruins ol an¬ 
tiquity. As education became improved, and know¬ 
ledge began to be more generally diffu.sed, indivi¬ 
duals among the laity, and those of no mean rank, 
began to •eel the necessity, as it may be called, of 
putting into a periimncnt form the “ thick-coming 
tancios" which gleam nlongst the imagination of men 
of gi'iiiiis. .Sir Thomas Alalony, who compiled the 
Murtc lyArthur from rreiicli originals, was a person 
of honour and worship; and Lord Berners, the ex¬ 
cellent translator of Froissart, and author of a ro¬ 
mance called The Chevalier de la Cygne, is an illus¬ 
trious example tliat a nobleman of liigh estimation 
did not think hi.s time misemployed on this species 
of composition. Some literary lame must therefore 
have iUteiuled these efforts; and perhaps less emi¬ 
nent authors might, in the laier ages, receive some 
pecuniary advantages. The transl.ator oiPene/ored, 
formerly mentioned, who appears to have been an 
KngUshiuan or Fleming, in his address to the warlike 
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and invincibienobilityof France, holds the language of 
a professional author, who expected some advantage 
besides that of pleasing those whom he addressed; 
and who expresses proportional gratitude fur the 
favourable reception of Ins fonner feeble attempts to 
p^asc them. It is possible, therefore, that the pub- 
, lisliers, these lions of literature, had begun already 
to admit the authors into some share of their earn¬ 
ings. Other printers, like the venerable Caxton, 
compiled tliciiisrivcs, or translated from other lan¬ 
guages, the rimiancus whicli they sent to the press ; 
thus uniting in their own persons the three separate 
departments of author, printer, and publisher^ 

1 he prose romance did not, in the general conduct 
of the btor}', wiicre digressions arc heaped on di¬ 
gressions, without the least respect to the principal 
narrative, greatly differ from that of their metrical 
predecessors, being, to the full, as tedious and un¬ 
artificial ; nay, more so in proportion as the new ro¬ 
mances wiere longer than the old. In the transferunoe 
from ver.>c to prose, and the-arophficatiim which 
the scc'nes underwent in the process, many strong, 
forcible, and energetic touches of the original author 
have been weakened, or altogether lost; and the 
reader misses with regret some of the redeeming 
bursts cf rude poetry which, in the metrical romance, 
makes amends for many hundred lines of bald and 
rude versification. But, on the other liund, the pro.so 
romances were written for a more advanced stage of 
society, and by aiitliors whose language was much 
more copious, and who certainly belonged to a more 
educated class than the aneicat mmstrels. Afen 
were no longiT .satisfied with hearing of hard battles 
and direful wounds; they demanded, at the hand of 
those who professed to entertain them, some insight 
into nature,or at least in^o manners; some description 
of external scenery, and a greater regard to proba¬ 
bility both in respect of the characters which are 
introduced, and the events which arc narrated. 
These new demands the prose romances endeavour¬ 
ed to supply to the best of their power. 'I'hcre 
was some attention shown to relieve their story, by 
the introduction of new characters, and to illustrate 
tliese personages by characteristic dialogue. The 
lovers convcrscil with each other in the terms of 
roctapliysical gallantry, which were used in real life; 
and truin being a mere rhapsody of warlike feats, 
the romance began to assume the nobler and more 
artificial form of a picture of manners. It is in the 
prose folios of Lancelot da Lac, PerceJ'orestt and 
others, that antiquarians find recorded the most ex¬ 
act accounts of tights, tournaments, feasts, and other 
magnificent displays of chivalric splendour; and as 
tlicy descend into more minute description than the 
liistorians of the time thought worthy of their pains, 
they are a mine from which the painful student may 
extract inucli valuable information. This, however, 
is nut the full extent of their merit. These ancient 
book.-,, amid many pages of dull repetition and unin¬ 
teresting dialect, and notwithstanding the languor 
of an inartificial, protracted, and confused story, 
exhibit from time to time passages of deep interest, 
and situations of mucli hovcity, us well as specimens 
of spirited and masculine writing. The general read¬ 
er, who dreads the labour of winnowing out these 
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liunMnce. valuable paEMgcs from the sterile chaff throug])^ 
which they are 8cattercd» will receive an excellent 
idea of the beauties and defects of the romance from 
’rres<iun'a Cotps d'Fxlratls tie Homans de Chnairie, 
from All Ellib’s Speanicm of Earlif Ennlish Ho- 
manecs, and Mr Dunlop’s History of Ftclion. 

'I'hesc works continued to furnish the amusement 
of the most polished courts in Europe so long as 
the manners and habits of chivalry rontinued to ani¬ 
mate them. Even the sagacious Catherine of Me- 
dicis considered the romance of Percf/otest as the 
work best qualified to form the maiineis and amuse 
the leisure of a young prince; since site impressed 
on Charles IX. the necessity of studying it nitli at¬ 
tention. But by degrees the progress of new opi¬ 
nions in religion, the promulgation of a stricter code 
ot morality, together with the irapoitant and ani¬ 
mating discussions which began lo be carried on by 
means of tlie press, diveiled the public attention from 
these antiquated legends. The JVotestants of Eng¬ 
land, and the Huguenots of trance, were rigorous in 
tlieir censure of books of chivalry, in proportion as 
tliey had been patroni/.ed foriiieriy under the Catho¬ 
lic system; perhaps because they helped to arrest 
men’s thoughts from more serious subjects of occu¬ 
pation. I'lic learned Ascham thus inveighs against 
the romance of Morte UArthur, and at the same 
time ucc|uaints us with its having passed out of fa¬ 
shion : “ 111 our forefathers’ ty me, when papistric, as a 
standypg poole, covered and overflowed all 7v'ng- 
Lvnit , ibwe bookes were road in our tongue, savyng 
cei'tame bookes of chcvali ic, as they said for pastime 
and pleasure; which, as some say, were made in 
monasteries by idle monks, or wanton clianoiis. As 
for example, /.« Moftc D'Arthur, the whole pleasure 
of which boukc standeth in two special! pojntcs, in 
open manslaughter, and bold bawdrye: m whicii 
bookc they counted the noblest knightes that do kill 
nio^t men without any quarrel!, and commit low lest 
adulteries by sutlest sliiites ; as Sir Launuloie, with 
the wile of King his master; Sir 'Ithttam, 

with the wife of King Marke his uncle; Sir Lame- 
ro(kc, with the wile of King Lote, that was Ins own 
aunt. This is good stuQc for wise men to lauglic at, 
or honest men to take pleasure at: yet 1 know, when 
God's Bible was banished the court, and Lu Motte 
D'Arthut received into the prince’s chambet."* 

The brave and religious La Noue is not more fa¬ 
vourable to the pciuaal of romances than the learn¬ 
ed Ascham ; attributing to the public taste for these 
compositions the decay of morality among the French 
nobility. “ 'I'lie ancient fables whose relikes doeyetre- 
raainc, namely, Lancelot oj the Lake, Piercyorest, 
Ttistian, it 17 on the Courteous, and such others, doe 
bcarc witnesseof this oldc vanitic; herewith were men 
fed (or the space of .100 yecres, untill our language 
growing more polislicd, and our mindcs more ticklish, 
they were driven to invent some noucitics wherewith 
to dehglit us. 'I'hus came y‘ bookes of Atuadis into ‘ 


light among us in this last age. But to say j® truth, Boma'ci 
Simste bred the, and Frasice new clotlicd the in gay 
garments. In y* dates of Ilenrie the Second did they 
bcarc chiciest sway, and I think if any in.n would 
then have repioved tlie, he should have bene spit at, 
because they were of tlirmselves play fellow cs .iiul 
inamiaineis to a great soil of pet sons, whereof sunn, 
after they had learned to amir.em speech, their teeth 
watered, so di'siioiis were they e\eii to Uistc ot some 
small Q)ouels ot the delicaccs therein most iivilie and 
naturally repre5ented."+ 'I’tie gallant Alarecliiil pro¬ 
ceeds at considerable length to refute the urgunitnis 
of those who contended that these books weie in¬ 
tended as a spur to the practice of ai ms and lionoui - 
able exercises amongst youth, and labours bard to 
show that they teach dishonest practices botli in luvt 
and ill iiriiis. It is impossible lo suppress a smile 
when we find such an author as La Nouc denounc¬ 
ing the introduciioii of spells, witchcintts, and in- 
cliantiiients into these volumes, nut becau>'e suili 
themes are ab'-uid and nonsensical, but because the 
representing such beneficent eiicliantcis ns Ahpiite 
and Urgandtt is, m fact, a \indicatiou ot tlioac who 
tnitnc with tile powers of darkness; and that those 
who love to rend about smccries and enchantments 
become, by degrees, iamiliuri/.cd with those devilish 
mysteiics, and may at length be induced to luce le- 
course to them in good earnest. 

The romances of cliivaiiy did not, however, smk 
into disieputc under the stern rebuke of religiou<- 
puritans or severe nioralis's, but became graduallv 
neglected us the customs of chivalry itself fell into 
disregard; when, of course, the books wliicli breathed 
its spirit, and were written under its induenees ecus- 
cd to produce any iinpression on the public iiiiinJ. 
and, superseded by belter models of couijiosition, and 
overwhelmed with the ridicule of Cervantes, sunk by 
degrees into utU‘r contempt and ublivum. 

Other works of amusement, ot the same geneial 
ckiss, succeeded the proper romance ot chivalry. Of 
these we shall take some notice hereafter; since w’e 
must here close our general view of the history ot 
romance, and proceed briefly to give shine account 
of those peculiar to the various European nations. 

II. We can hcie but briefly touch upon a subject 
of great interest and curiosity, the peculiar cliarac-"']“■ 
ter and tone, namely, which the romance ol chival-,,; , 
ry received troni the manners and early history ul 
the nations aiiiong whom it is found to exist; and 
the corresponding question, in what degiie each ap¬ 
peals to have borrowed from other countries tin 
themes of tliiir own minstrels, or to have made use 
of materials common to tiie whole. 

Scandinavia, as was to be expected, may be safely •<>■» 
consideicd as the richest country in Europe in an-‘ 
cient talcs coiresponding with tlie character ol ro¬ 
mance; sometimes composed entirely in poetry oi 
rythm, sometimes in prose, and much luoieticqueni- 


* tCorki of Roger Ascham, p. 2i;4. 4to edition. 

f The Polituke a/id Mdttartc Dtscourses ol the Lord De La Nowe, pp. ST, 88. Quarto, Loud. 1 jS7. 
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H>i»i in< c. ly in a mixture of prose, narrative, and lyrical effu- 
■"^^sions. Their nrcll-known SkalJ** or bards held a high 
rank in their courts and i-oiincds. The character of 
a good poet was source second to tliat of a gallant 
leader, and tnauy of dio most celebrated champions 
umbitiouHiy endeavoured to unite both in their own 
persons. Their earlier Nigas or tales approach to 
the credit of real history, and were unquestionably 
meant ns .such, though, us usual at an early period, 
debased by the intermixture of those speciota mira- 
ciilit ivhicii the love of the wotiderful early introduces 
into the annals of an infant couiitiy. There are, how« 
over, very many of the sagas, iniiccd by far the greater 
number of tho.se now known to exist, which niuit'hc 
considered as falling rather under the class of ficti¬ 
tious than of real narratives; and which, theiefoie, 
belong to our present subject of inquiry. I'hc 
0»it;i/i«»(i .SV/gtf, the lieimthringla, the Saga of 
Olat 'I'riggwason, the Eirbvggia Saga, and several 
others, iniiy be considered as historical; whilst the 
numerous nairativcs referring to the history of the 
Nihilungen and VoUung<.n arc as imaginary as the 
romances which treat ot King .\rilmr and oi'Charle¬ 
magne. These singuKir compositions, short, abrupt, 
and concise in expiession, full of bold and even ex. 
travagantmclaplior, exhihilingmuny passages oi force¬ 
ful and rapid description, hold a charucU rof their own; 
and while they remind us of the indomitable courage 
and patient endurance of the hardy Scandinavians, at 
once the honour and the terror of Kurope, rise far 
above the tedious and creeping style winch charac¬ 
terised the minstrel efTorts of their successors, whether 
in France nr Kngland. In the pine forests also, and 
the fro/,en mountains of the notth, there were nursed, 
amid the rcliqucs of expiring paganism, many tradi¬ 
tions of a character mure wild and terrible than the 
iables oi classical Mlper^lltion ; and these the gloomy 
imagination of the skalds iailcd not to transfer to 
their romantic t.tles. The late spirit of inquiry which 
has been so widely spread through Germany, has al¬ 
ready begun to throw mnrlt light on this neglected 
Storehouse of romantic lore, which is wortliy of much 
more attention than has }ct been bestowed upon it 
in Britain. It must, however, he rcmaiked, that al¬ 
though the north possesses champions and romances 
of its own, unknown to southern song, yet, in a later 
age, (he inhabitants of these countries borrowed from 
the French minstrels some of their most popular sub¬ 
jects ; and hence wc find sagas on the subject of Sir 
Tristrem, Sir Fercival, Sir Twain, and others, the 
well-known tliciucs of French and English romance. 
These, however, must necessarily be considered later 
in date, a« well as far inferior in interest, to the sagas 
of genuine northern birth. Mr Hitson has indeed 
<Iuoted their existence as depreciating the preten¬ 
sions of the northern nations to the possession of 
poems of high antiquity of their own native growth. 
Had he been ac(|uuintud with the Nonnan-Kiempe- 
Dahn, a large lolio, printed at Stockholm in 1737, 
ho would have been satisfied, that out of the nume¬ 
rous collcGtiun of legends respecting tlie achieve¬ 
ments of Gothic champions, far the greater part are 
of genuine Norse origin ; and although having many 
teat'ires in common with the romances of southern 


NCE. 

chivalry, arc, in other marked particulars, distinct- itnmaniu-. 
ly divided from that class of fictitious composition. 

The country of Germany, lying contiguous to 
France, and constantly engaged in friendly and hos- 
tile intercourse with that great scat of romantic fic- ‘ 
tion, became, of course, an early partaker in the 
stores which it afforded. The Minnesingers of the 
Holy Empire were a race no less cherished than the 
Troubadours of Provence, or the Minstrels of Nor¬ 
mandy ; and no less active in availing themselves of 
their indigenous traditions, or importing those of 
other countries, in order to add to their stock of ro¬ 
mantic fiction. Godf red of Strasburgh composed many 
thousand lines upon the popular subject of Sir Tris¬ 
tram ; and others have been equally copious, both as 
translators and as original authors, upon various sub¬ 
jects connected with French romance; but Germany 
possessed materials, partly borrowed from Scandina¬ 
via, partly peculiar to her own traditional history, .as 
well as to that of the Roman empire, which they ap¬ 
plied to the construction of a cycle of heroes as fa¬ 
mous in Teutonic song as those of Arthur and of 
Charlemagne in Finnce and Britain. 

As in all other cases of the kind, a real conqueror, 
the fame of whose exploits survived in tradition, was 
adopted as the central object, around whom were to 
be assembled a set of champions, and with whose 
history was (o be interwoven the various feats of 
courage which they performed, and the adventures 
which they underwent. Theodorick King of the 
Gotlis, called in these romantic legends Didcrick 
of Bern (i. c. Verona), was selected for this pur¬ 
pose by the (icrman Minnesingers. Amongst the 
principal personages introduced arc Ezzel, King of 
the Huns, who is no other than the celebrated Atti- 
la ; and Gunter, King of Burgundy, who is identified 
with a Giiiitachar ofhistory who really held that king¬ 
dom. Thegood knight Wolframde Kschenbachseem'i 
to have been the first whoassembled the scattered tra¬ 
ditions and minstrel tales concerning these sovereigns 
into one laigc volume of German verso, entitled 
lleltlen-Buch, or the Book of Heroes. In this the 
author has availed himself of the unlimited licence of 
a romancer; and has connected witli the history of 
Uiderick and liis chivalry a number of detached le¬ 
gends which had rcrtainly a separate and independ¬ 
ent existence. Such is the tale of Sigurd the Hvrny, 
whicli has the appearance of having originally been 
a Norse Saga. An analysis of this singular piece 
was published by Mr Weber, in a work entitled 
lUustratiom of Northern Antiquities,from the earlier 
Teutonic and Scandinavian Romances; and the sub¬ 
ject has been fully illustrated by the publications of 
tile learned Von der Hagen in Germany, and those 
of the Honourable William Herbert. 

It is here only necessary to say, that Theodorick, 
like Charlemagne and Arthur, is considered in the 
romance as a monarch more celebrated for the va¬ 
lorous achievements of the brotherhood of chivalry 
whom be has drawn around him than for his own, 
though neither deficient in strength or courage. His 
principal followers have each their discriminatory 
and peculiar attributes. Mcister Hildebrand, the 
Nestor of the band, is, like the Maugis of Charle- 
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Romance, magnc’s heroes, a magician aa well as a champion. 
Hogan, or Hagan, begot betwixt a mortal and 
a sea>gobiin, is the fierce Achilles of the con*, 
federation. It is the uniform custom of tlic ro¬ 
mancers to conclude by a general and overwhelm¬ 
ing catastrophe, which destroys the whole ring 
of chivalry whose feats they had commemorated. 
The ruin which lloncesvalles brought to the Paladins 
of Charlemagne, and the fatal battle of Camlan to the 
Knights of the Uound Table, fell uppn the warriom 
of Diderick through the revengeful treachery of 
Crimhilda, the wife of Ezael; who, in revenge for the 
death of her first husband, and in her inordinate de¬ 
sire to possess the treasures of the Niflunga or llur- 
gundians, brought destruction on all these celebrated 
champions. Mr Weber observes tliat these German 
fictions differ from the romances of French chivalry, 
in the greater ferocity and less refinement of sentiment 
ascribed to the heroes; and also in their employing 
to a great extent the machinery of the Duergar, or 
Dwarfs, a subterranean people to whom the IJcUien- 
Buch ascribes much strength and subtiity, as well as 
jirofound skill in the magic art; and who seem, to a 
oeitain extent, the predecessors of the European 
fairy. 

lull 111 Ui> Italy, so long the scat of classical learning, and 
111 irii. where that learning was first revived, seems never to 
have strongly embraced the taste for the Gothic ro¬ 
mance. They received, indeed, the forms and insti¬ 
tutions of chivalry, but the Italians seem to have 
been in a considerable degree strangers to its spirit, 
nor to have become deeply enamoured of its litera¬ 
ture. There is an old romance of chivalry proper to 
Italy, called Guerim the IVretched, but wo doubt 
if even this be of indigenous growth. Indeed, when 
they did adopt from the French the fashionable talcs 
of Charlemagne and his Paladins, they did not at' 
tract the attention of the classical Italians, until 
Hoiardo, Berm, Puiri, and, above all, the divine Ari¬ 
osto, condescended to use them as the basis of their 
uell-knnwn lomantic poems; and thus the fictitious 
narratives originally composed in metre, and after re¬ 
written in prose, were anew decorated with the ho¬ 
nours of verse. The romantic poets of Italy did nut even 
disdain to imitate the rambling, diffuse, and episodi¬ 
cal style proper to tlie old romance; and Ariosto, in 
]>articular, although he torments the robder's atten¬ 
tion by digressing from one adventure to another, 
delights us, upon frequent perusals, by the extreme 
ingenuity with which he gathers up the broken ends 
of his narrative, and finally weaves them all hand¬ 
somely together in the same piece. But the merits 
and faults of romantic poetry form themselv^ the 
fruitful subject of a long essay. We here only no¬ 
tice the origin of tliose celebrated works, as a spe¬ 
cies of composition arising out of the old romance, 
though surpassing it in regularity, as well as in all 
the beauties of style and diction, 
spuiish and With Spain the idea of romance was particularly 
iortu;;ucse connected; and the associations which are formed 
Rominre. perusing the immortal work of Cervantes, in¬ 

duce us for a long time to believe that the country of 
Don Quixote must be tne very cradle of romantic 
fiction. Yet, if we speak of priority of date, Spain 


wot among the last nationi in Europe with whom ro- Romsnee. 
manco became popular. It was not indeed possible 
that, among a people speaking so noble and poetical 
a language, engaged in constant wars, which called 
forth at once their courage and their genius, there 
should not exist many historical and romantic bal¬ 
lads descriptive of their rencounters with the Moors. 

But their native poets seem to have been too much 
eng^cd with the events of their own age, or of that 
which h^d just preceded them, to permit of their seek¬ 
ing subjects in the regions of pure fiction ; and we 
have not heard of a Spanish metrical romance, un¬ 
less the poems describing the adventures of the Cid. 
should be supposed to have any ailinity to that class 
of composition. The Peninsula, however, though 
late in adopting the prevailing taste tor romantic ht- 
tioii, gave origin to one particular class, which was at 
least as popular ns any which had preceded it. Ama~ 
dis de Gaul, the production, it would seem, of Vasco 
de Lobeira, a Portuguese knight, who lived in the 
fourteenth century, gave a new turn to the talesof chi¬ 
valry ; and threw into the shade the French prose ro¬ 
mances, which, until the appearance of this distin¬ 
guished work, had been the most popular in Eu¬ 
rope. 

The author of Amadis, in order, perhaps, to faci¬ 
litate the other changes which he iniroduicd, and to 
avoid rushing against preconceived ideas of events 
or character, laid aside the worn-out features of Ar¬ 
thur and Charlemagne, and imagined to himself a 
new dynasty both of sovoieigns and of heroes, to 
whom he ascribed a st^lc of manners nuich iiiuic re¬ 
fined, and sentiments much more artificial, than had 
occuired to the authors of l\neial or Peui/htest. 

Lobeira had also taste enough topeiccive, that some 
unity of design would be u great improvement on 
the old romance, where one adventuie is strung to 
another with little connection from the beginning to 
the epd of the volume , w hiuh thus concludes, not be¬ 
cause the plot was winded up, hut because the au¬ 
thor’s invention, or the printei’s )iaticncc, was ex¬ 
hausted. In the work of the Portuguese author, on 
the contrary, he proposes a certain end, to advance or 
retard which all the incidents of the work have direct 
reference. This is the muiriagc of Amadis with On- 
ana, against which a thousand difficulties arc raised by 
rivals, giants, sorceieis, and all the race of evil 
powers unfavourable to chivalry; whilst iIilcc obvta- 
cles are removed by the valour oi' tiu In i o, and con¬ 
stancy of the heroine, succouied on their part b} 
those friendly sages, and blameless sorceresses, w hose 
inteiventiun gave so much alarm to the tcndcr con- 
scienced De la Nouc. Lobeira also displav cd con¬ 
siderable attention to the pleasure whu li arises from 
the contrast of character; and to relieve that of Ama¬ 
dis, who IS the very essence of cliivalious constancy, 
he has introduced Don (ialaor, his brothel, a gay 
libertine in love, whose adventures form a contrast 
witli those of Ins more serious brother. Above all, 
the Amadis displays an attention to the style and con¬ 
versation of the piece, which, although its effects arc 
now exaggerated and ridiculous, was doubtless at 
the time considered as the pitch of elegance, and 
here were, lor the first time, introduced tho'-t hjper- 
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bdlical compliments, and that intlatcd /ind compli- we few, ahvaj's remain uncertain. From the Sax* 
**'oatecl structure of language, tlichcnsc of which walks oiis wc may conclude they had them not; for the 
as in a fnu8(|U(-ind('. .Saxons were the very enemies against whom Ar- 

The Anmili\ at liist ct'n'i»ted only of four books, thur euiployed his good sword excahhar, that n 
and in that limited '.liapc may bo consult red ns a very to say, it there was such a man, or such a weajion. 
well condiieleil story; but additions wtro speedi- 'Wc know, indeed, that the British, like ail the 
Jy matlc wliieh extended tile iiuniber to twenty- branches of the Celtic race, were much attached to 
lour; coiit.imiiig the history of Aiiimlis subsequent poetry and music, which the nunieroiis reiiquis of 
to his obtaining possession ol Oriuna, and down to ancient poetry in Wales, Ireland, and the Highlands 
his death, as also of his nutnerous descendants. The bf Scotland, sutiicienlly evince. Arthur, a name la¬ 
thi me was not jet exhausted ; for, ns the ancient lo- nious among them, with sonic traditions concerning 
I’l.iueers, when ihcv ciuiimenccd a new work, eliose the sage Merlin, may have floated either in •Aiinoricu, 
lor tlioir hero some newly invinled I'liladin of ('liarle- or among the lialf-Uritisli of the holders of Scotland, 
•nagne, or knight of King Aitliur, so did their sue- and of Cumberland; and thus preserved, may have 
ee^sors adopt u new desreiidant ot the laniily of reached the ear of the Norman minstrels, either in 
Aniiidis, whixse genealogy was thus multiplied to a their newly conquered dominions, or through their 
jirodigimis ileirree. For an account of ICsj'Idtidio/ij neighbours of Brilnnny. A theme of this sort once 
Ftottw ml ol Omci', Fa/men'n of and the di.scovered, and found acceptable to the popular ear, 

other lomances ot this class, the re.-uier must he rc- gave rise, of course, to a thousand imitations; and 
kired to the valuable labours of Mr Southey, who gradually drew around it a cloud of fiction whith, 
has abtidged both and Palma in with the erahcllislied by such poetry as the minstrels could 

most .ucur.xfe attention to the style and manners of produce, arranged itself by degrees into a system of 
the oiiginal. The books of Amnilis became so very fabulous history, as the congregated vapours toucli- 
popiilai, as to supersede the elder reiuunccs almost cdby the .setting sun, assume the form of battlements 
• ntirely, oven at the court of France, where, accord- and towers. We know that the history of Sir 'Irit- 
iiig to None, jolready quoted, they were intro- tram, first versified by Thomas the Kymcr of lircil- 
diieed abou* the feign of Henry II. It was against doune, was derived from Welsh traditions, though 
the extniv.iganee of these fictions in ehuracter, and told by a Saxon poet. In fact, it may be easily sup- 
iii stylo, tint the satire of Cervantes was chiofly di- poSod, that the romancers of that early period were 
11 'ftod ; and almost all the lihrarv of Don Quixote he- more eager to acquire popular siiiijects than delicate- 
longs to this class of roinnnoes, which, no doubt, bis lyscrupuloii.s ot borrowing from their nciglibouis;and * 
.idteiituie.s eontiibuted niiich to put out of lasfiioii. when the foundation-stone was once laid, each subsc- 
111 every point of view, I'rance must be considered quent minstrel brought his contribution to the build- 
■is the country in which chivalry and romance >ng. 'Hie idea of an association of knights a&sctnbled 
Hinirlsheil in the higlust perfection; and the origi- around one mighty sovereign, was so flattering to all 
I'll., ol alniost all the eaily romances, whether in the ruling pi incca of Kurope, that almost all of them 
prose or xerse, whether relating to the history of endeavoured to put themselves at the head of somi 
Arthur or of ( li.iilein.igne, are to be found in tlie similar institution. 'I he historic,-il foundation of this 
IVenrli language; and other eountrifs posscsWonly huge superstructure is almost iiiipcrcuptihle. Mi 
<1 nisl.itions Iruin tlunee- This will not be so siir- Turner has shown that the evidence rather inclines 
pi i.iii'. when it is recollected, that these earlier ro- to prove the actual existence of King Arthur; and the 
malices were written, not only for the use of the names of G.'wain, his nephew, and of (ienuera, his 
rreiieh, but of the Krglisli themselves, amongst whom faithful spouse, ot Mordred, and Merlin, was preserv- 
Freneh was the prevaiHrg language during the n igns ed by Welsh tradition. To the same source may be 
<'f the Anglo-Norman monaiclis. Indeed, it lias referred tlu loves of Tristrein and Ysolde, which, al- 
becn ingeniously supposed, and not without iiiiieli though a separate story, has become, in the later 
.ippiireiit probability, that the fame of Arthur was romances, amalgamated with that of Arthur. But 
taken by the French minstrilslor the foundation of there can be little doubt that all beyond tlve bare 
their stories in honour of the Kiiglish king.s who names oi the heroes owes its existence to the imagi. 
eigned over the supposed doniiitioii.s of that Biitisl nation of the romancers 

licro; while, on the other hand, the minstrels who It might be thought that the romances referring to 
lep.iircd to the coast of France, celebrated the prow- the feats of Charlemagne ought to contain more his- 
csscs of Charlemagne and his twelve |)ecrs as a sub- toricaj^ truth than those concerning Arthur; since tlie 
ic(t more gratifying to these who sat upon his former relate to a well-known monarch and conque- 
tlironc. It is, perhaps, some objection to this ingc- ror, the latter to a personage of a very doubtful and 
nimsbistor), that, a»-we have already seen, the but- shadowy existence. But the romances concerning 
tic of Hastings was opened by a minstrel, who sung both are equally fabulous. Charles had, indeed, an 
the w.rr-song of Roland, the nephew of Charlemagne; officer named Roland, who was slain with other no- 
so that the Norman duke brought with him to Eng- bles in the Held of Ronccsvalles, fighting, not against 
land the talcs Uiat are supposed, at a much later date, the Saracens or Spaniards, but against tlie Gascon.^, 
to have been revived to soothe the national pride of This is the only point upon which the real history oi 
t,‘ie French minstrels. Charlemagne coincides with that invented for him 

i low' the Frencii minstrels came by the tradi- byTomuncers. Roland was Prefect of Bretagne, and 
iiniial rch'que.<< concerning Arthur and Merlin, on his memory was long preserved in the war-song which 
ehiili they wrought so long and so largely, must, bore his name. A fabulous chronicler, calling himself 

10 
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Romance. Turpin, compiled, in or about the elevcnth»century, 
a romantic history of Charlemagne; but it may be 
doubted whether, in some instances, he has not araiU 
cd himself of the fictions already devised by the early 
romancers, wbde to those who succeeded them his 
annals afibrded matter for new figments. Ttic per* 
sonal character of Charlemagne has suiTcred con* 
sidcrabiy in the hands of the romantic authors, al* 
though they exaggerated his power and his victories. 
He i.s represented as fond of flattery, irritable in his 
temper, ungrateful for the services rendered him by 
ids most worthy Faiadins, and a perpetual dupe tu 
the treacherous artifices of Count Can, nr (lanelon, 
of Mayence; a renegade to whom the romancers im¬ 
pute the defeat at llonccsval]e.s, and all the other 
misfortunes of the reign of Charles. This unfa¬ 
vourable view of the Prince, although it may bear 
some features of royalty, neither rc'.euihles the real 
character of the conijueror of the Saxons and Lom¬ 
bards, nor can be easily reconciled with the idea, 
that he was introduced to flatter the jiersonal vanity 
of the princes of the Valois race, by a portrait of tlicir 
great predecessor. 

The circumstance, that Roland was a lieutenant of 
Hiitanny, and the certaintjt that Marie borrowed 
liom that country the incidents out of which she 
composed her lays, seems tofortify the theory, that the 
l-'rencli minstrels obtained from that country much 
of their most valuable materials; and that, after all 
that has been said and supposed, the Idstory of Ar¬ 
thur probably reached them through the same chan¬ 
nel. 

The Latin writers of the middle ages afforded 
the r'r''neh romancers the themes of these metrical 
legends h hicli they have composed on subjects of 
classical fame. 

Thu honour of the prose romances of chi\ulry, ex¬ 
clusive alwajs of the books of Amadis, belongs en- 
Micly to the French, and the curious volumes which 
arc now the object of so much research amongst col¬ 
lectors, are almost universally printed at Fans. 

I Ho- Fngland, so often conquered, yet fated tu leceivc 

111 mil an accession of strength Irom cadi new subjugation, 
cannot boast much ol ancient literature of uny kind; 
and, in the department of which wc treat, was total¬ 
ly inferior to France. The Saxons had, no doubt, 
romances (taking the word in its general accepta¬ 
tion) ; and Mr Turner, to whoso researches wc are so 
much indebted, has given us the abridgment of one 
entitled Caedmon, in which the hero, whose adven¬ 
tures arc told much after the manner of the ancient 
Norse Sagas, encounters, defeats, and finally slays 
an evil being called Grcndcl, who, except in his be¬ 
ing subject to death, seems a creature of a superna¬ 
tural description. But the literature of the Saxons 
was destroyed by the success of William the Con¬ 
queror, and the Norman knights and barons, among 
whom England was in a great measure divided, 
sought amusement, not in the lays of the van¬ 
quished, but in those composed in their own lan¬ 
guage. In this point of view, England, as a country, 

, may lay claim to many of the French romances, 
which were written, indeed, in that language, but for 
the benefit of tlie court and nobles of England, by 
whom French was still spoken. When the two Ian- 
VOL. VI. FART II. 


458 

guages began to atsimilate together, and to form RomaiKs. 
the mixed dialect termed the Anglo-Norman, we ^ ‘ 

have good authority for saying^ that it was easily ap¬ 
plied to the purpose of romantic fiction, and recited 
in the presence of the nobility. 

Robert dc la Briinnc, who composed his liiuory 
of England about this time, has tliis rcmarkaitle pas¬ 
sage, which we give, along with tlic bommentaty of 
the Editor of >S7i- Tiisttem, as it is peculiarly illus¬ 
trative of the subject wc aic inquiring into. 

• 

Ala dial hai wrytrn and aayd 
Ildf 1 alli- ill iTi)n Inglik Is}!!, 

In ayniple apcriic aa 1 couUie, 

Tlut ii liglitcst III iiiannc's uiouthc. 

I niadi' lor no diaonni, 

Nc Inr no acggiiura, no Uarpuura, 

Dot for the Inf oi <yinple men, 

That stringc Inglii. cannot ken ; 

I'oi many u ere that atran|;e Inglia, 

In rynid watc iiovir wliat it ia; 

And hot tlihi wist what it inelitc, 

I‘ Mis inelliought it were ulle arlientr. 

1 inndc It nut lor u> hr prayaial, 

Jiot .It the lewnt iiirii wi-ii- nysed. 

If It were made in lyine ciniwrc. 

Or in BlTiingrr''. or (iiu-rlnio. 

That rtdr Inglis it cii inowe 
That couthi not liuse roppled u kowe. 

That outhrr in eowee or in boaton, 

Sinn suld haf bcii luidnn; 

So that tile men tliiit il lirrdr 
Sutil nut Witte liuvn that it irrdc. 

1 Ml ill ioiijf. III af(/*fi/B/f lull. 

Of Hi 11 liloiiHt (fill/ ({/ Ki Hiialc, 

A'oii tham w/jis (i> Itmi thaim 
yliid III Ifm Mifiiif; It smut mi/r/il. 

That niui/ Ihoii hm m Sir T'lilnm, 

O cri;i\lis it hat Hu stum, 

Oil I all that IS III Tills, 

If men il laijii iis math Tlioinai ; 

Jiiil / hi ir it till iiinii so till/, 

That of iiii/ii <ii//ih wii/i (. avit/. 

So tli.iri 'iijii a,iyiiig hen lieloiiu, 

Js tillin' IrisinU' lure furlurne; 

Thai s.iyd it for piidc and iiohleyo. 

That ssrre not suylke na thii. 

And alle that tli ii wi’lid ovirwlicre, 

Allr dial like will now forfarc. 

Thai iiuyd it in mi quaint liiglis, 

That many watc not what it la. 

Therfore licuyi d wile the more 
In strange ryme to trasuylc sore 
And niy wit was nitre thynne; 

So strange spidie to travaylc in t 
And lorsotli I couth noght 
ho Mraiigc Inghs as that waoght. 

And men bisoght me many a tyme 
'J'o tunic it hot in liglu ryme. 

That seyd if I in strange ryme it turn, 

Tu liere it many on suld akorne; 
kor in It ere names fulle seleoutlie. 

That ere not used now in moiitho. 

And therfore, for die cuinniotiidte, 

That blythely wild lisUn to me, 

Oil light kngc 1 It began, 

1 or luf or the Icwid in.iii. 

" This passage requires some commentary, as tlic 
sense has been generally mistaken. Robert dc 
Brunne docs not mean, as has been supposed, that 
the minstrels who repeated Thomas's romance of 
Sir Trhtrnn, disguised the meaning by putting it 
into * quainle Ingits ; but, on (he contraiy, that Ken¬ 
dal and Thomas of Erceldoune did tlieniaclves use 
such ' quainte higih,’ that those who repeated the 
3 M 
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Story »»cro unable to understand it, or to make it in- 
tclli^rible to their hearers. Above all, he complains 
that, by writing an intricate and compifeated stanza, 
as ‘ ryme cowce, slintif^err, or entrehcf' it was dif¬ 
ficult for the di^eurs to recollect the poem; and 
of Sir Ttislrnit, in particul ir, he nvers, that he never 
lieacd a perl'cij recital, because of sonic one ‘ dop- 
Uc or stanza, a part was always omitted. Hence 
le argues at length, that he hiniself, writing not for 
the iiiinsirel or harper, nor to (ic<|uirc personal fame, 
but solely to mttruct the ignorant in the history of 
their country, does well in cliusing a simple struc- 
lii>e of verse, which they can retain correctly on 
I heir memory, and a style which is popular and easi¬ 
ly understood. Besides which, he liints ut the ridi- 
etde lie might draw on his poem, sliould he intro¬ 
duce the iincoutli names of his personages into a 
courll) or refined strain of verse. They were 

Crist iiiiinti, tint ImrtI in verte tu staml. 

While lie arrogates praise to himself for his choice, 
lie evcuscs I'homas of I'^eildoune and Kendalc lor 
using a more ambitious .iiul ornate kind of poetry. 
They wrote for pride (fame) and for nobles, not 
such as these my ignorant hearers.’’* 

If the editor ol Sir Trislrcm be correct in his 
eomnicntary, there existed in the time of Thomas dc 
Bruntic luinslrels or poets who composed Knglisli 
poetry to be recited in the presence of the great, and 
who, for tliat purpose, used a singularly diliicult .stan¬ 
za, which was very apt to be mutilated in recitation. 
Su Tiishcm, even as it now exists, shows likewise 
that consult'rable art wa,, resoited to in constructing 
tile' stanza, and has, from beginning to end, a con¬ 
cise, (juaint, abstract turn of expression, more like 
the >Sa\oii poetry than the simple, hold, and dilfuse 
details of the ItciicIi minstrel. Besides Sir 'J'lis- 
hcvi, there remain, we conceive, two ollitr exam¬ 
ples of “ gestes wiitteii in quaint liiglis" conipoMd, 
namely, .recording to fixed and complicated rules of 
VL'ise, and with mueli attention to the language, 
though the elfect produced is far from pleasing. 
Tliey are both of Scottish origin, whiih may be ex¬ 
plained, by recollecting that in the Saxon provinces 
of Scotland, as well as at the court, Norman was 
never used; and therefore it is probable tluit the 
English language was more cultivated in that coun¬ 
try at an early period tlian in England itself, win re 
it was for a long time .superseded by that of tberon- 
(pierurs. These romanees, entitled Sir (laivain, and 
Sir Cologras, and Sir Cidvran of Gallimay, have all 
the appearance of being original compositions, and 
display considerable poetical eH'oit. But the un¬ 
couth use of words dragged in fur tlu-sake of allitera¬ 
tion, and used in secondary and oblique incaning.s, 
renders tlnni extremely har.sh in construction, us 
well ns obscure in meaning. 

In Eiiglimd it would seem that the difficulties 
pointed oat by l)e la Brunne threw out of fashion this 
ornate kind of coniposition; and the English min¬ 
strels had no readier resource than translating from 


the French, who supplied their language at the same Itomaoce. 
time with the phrases of chivalry which did not exist 
in English, 'i'hcse compositions presented Siany fa¬ 
cilities to the minstrel. He could, if possessed ol the 
slightest invention, add to theiQ at pleasure, and they 
might as easily be abridged when memory failed, or 
occasion required. Accordingly, translations from 
the French till up the list of English romance. They 
are generally written in short lines rhyming together; 
though oiten, by way of variety, the third and sixth 
lines arc made to rhyme together, and the poem is thus 
divided into stanzas of three couplets each. In almost 
all of these legends, reference is made to “ the ro¬ 
mance,” that is, some comjmsition in the French lan¬ 
guage, as to the original authority. Nay, which isvery 
singular,taleswliere the subjects seem to beof English 
growth, seem to have yet existed in I'rcnch ere they 
were translated into the language of the country to 
which the heroes belonged. This seems to have 
been the ease with lJoriic/iild,vfilh Guy of iVitrwic‘\, 
witli Jii vn <>/ linniplun, all of which appear to lielorig 
originally tu England; yet are their earliest histories 
found in tlie Fieiieh language, or at least the verna¬ 
cular versions refer to such for their authority. Evei' 
the I'oninuee of Richard, England's own C(cur di 
Lion, hn.s perpetual references to tiiu French original 
from which it was translated. It must naturally be 
siippo.scd that llicse translations were inferior to tlie 
originals, .md wliether it was owing to this cause, oi 
that the C'impositioii of these rhymes was attended 
with too mueli facility, and so full into the hands of 
very inferior eomposcis, it is certain, and is proved 
by the highest authority, that of Chaucer himself, 
that even in ids time they had fallen into great euii- 
tenipf. The Rime of Sir Thopas, whicli that poet 
introduces as a parody, undoubtedly, of the rythmi¬ 
cal roniunees of the age, is interrupted by mine host 
Harry B.iilly with the strongest and most energetic 
expressions of total and absolute contempt. But 
thoMgli the minstrels were censured by Do in Brunne 
for lack of skill and memory, and the poems which 
they recited ucrc branded as “drafty rhymings,” by 
the far more formidable eeii.sure of ('liaucur, their 
acceptation with the public in gener.d must have been 
favourable, rince, besides many unpublished volumes, 
the two publications of llitson and Weber hear evi¬ 
dence of their popularity. Sonic original composi¬ 
tions doubtless occur among so many translations, 
but they are not numerous, .and few have been 
preserved. 'I'he poem of Sir Eger and Sir Gremc, 
which seems of Scottish origin, lias no French ori¬ 
ginal ; nor has any been discovered either of the 
Squire of Low Degree, Sir Eglamour, Sir Plein- 
damour, or some others. But the French derivation 
of the two last nnnes renders it probable that such 
may exist. 

'i'he minstrels and their compositions seem tu 
have fallen into utter contempt about the time of 
Henry VIH. There is a piteous picture of their 
condition in the person of llichard Shealc, which it 
is impossible to read without compassion, if we cun- 
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nominee aider diet he wm the preserver at lean, iC not the 

—■'w author, of the celebrated hcroio ballad of CAewy 
Ckace, at which Sir Philip Sidney’s heart was wont 
to beat as at the sound ot a trumpet. '1 his luckless 
minstrel had been i obbed on Dunsinore Heath, snd, 
shame to (ell, he was unable to persuade the public 
that a son oi the muses had ever been possessed oi the 
twenty pounds wliu h he averred he had lost The ac¬ 
count be gives ot the elfcct upon his spirits is melan¬ 
choly, and yet ridiculous enough. 

viler niy robbery uiy memory was so diciydi, 

1 h It I coIiIl nrathcr ayng nor talki my wytts *er so dumsyde 

My ludseitie wm gone, and nil my mvrry tawk, 

liiir ys sum luarc have stiie im hs inyrry u> i luwkc , 

But nuwi. 1 am so trublyde witli phansis in niy myiuU, 

Tliat I lannoL play the inyrry kin\i orrordyiig to niy kynd 
Yet to tak thought, I p rseve, ys not the next wayt 
To bring me out o( du, my cret'itors to paye 
I may well say that 1 hade but will huge, 

I or to lose about threscori puunik it \ ilapt 
The Iflsii. ot my inony did nut grivi me so <urt, 

Rut thb talkc of thi pypic d>di grive mi moih inur 
Sum B lydt. I was nut robili, 1 w is but A Iring kti iti 
Vi uas not possylli for a iiiyn trill so mui.li iiionv to havi, 

In di li, to siythi trutlu, tint ys ryght well knowim, 

(I It I niiir hill so mil III many ol iiiyn owim. 

Hut I liid triiiddb III I ondon, whi s n iinys I tan deil in, 

I flat it ill tyms woM kndi me ll Ids worth ui win, 

\nd sum og ly n such tnndship I luundi, 

II u ihci wold I ml mt in miiiy nyn nr tmi powndi 

I 111 oici ion why I i im in ditc I shill niaki nlirion. 

My wsH in didi ys a sylk worn in bt hir ociupitiun. 

And lylien iloths most thiily Wus her grcityste triyd, 

Vnd at tans ind imrkvtts shi soldo sik ware th it shi mad , 

Vs hiitlH, snioikys, pirtlylts, hid clothes in 1 olhir thin ^s, 

Vs sylk tlircdd and c^'gyni'h, skirrts, bindds, and strings 

I roin 7 A tUintoi Huh ird Sluali, 
Jiiitiih BibOogmjIui, tto \iJi p lUl 

CUcwhcrc, Shcalc hints that he had truitul tu hn, 
liaip, and to the well known poverty altdchcd to 
those who used that instrument, to beai him safe 
tlnoiigh Duiismure Heath At length the oidei oi 
1 nglish uiiiiitrcis was ioinially put down by the act 
il>th ol Queen Llizabctii, classing thtm with stuidy 
beggiiis and vagabonds , in wliieh disgiaeeiul iiliow- 
sliip tiuy only existed in the capacity ol hddleis, who 
accompanied their ingtiumtnt with then voice 
Such a eharaCtei is introduced in the play ot Moii- 
iicur Fhomai, as the '* pool faddlei who says his 
songs.” Hiemetiiealioo]tnccswhichtheyiceittUalsu 
fell into disrepute, though some ol the more populai, 
sadly abridged and adulterated, eontmued to be 
published in ihap. booki, as they arc called About 
fifty or sixty Voars since, a person acquired tlic nick¬ 
name of ItosiKal and Lilian from singing that ro¬ 
mance about the streets of Ldinburgh, which is pro¬ 
bably the very last instance of the propci minstrel 
craft. 

If the metitcai romances of England can boast of 
few original compositions, they can show yet fewei 
examples ot the prose romance. Sir Thomas Ma¬ 
lory, indeed, compiled, from various Ffeneli au- 
thorities, bis celebrated Moftc iFAtthur, indisputa¬ 
bly the best pro-a: romance the language can boast. 
There u also Atlkurof Lttlle Britain, and the Lord 
Beiners compiled the lomanec of the Kmght of the 
Swan. The books of Amadis were likewise* translat¬ 
ed into English, but it may be doubted whe'liur 
the country in general ever took that deep interest 
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in the perusal of these records of love and honour Romauu 
with which they wore greeted in trance. Their 
number was fewer, and the attention paid to them 
in a country where great political questions began to 
be agitated was much less than when the feudal sys¬ 
tem still continued in its full vigoui 

III. We should now say something on those various 
kinds of roinmtic fu tions wliieli succeeded tu the 
romance oi chivalry. But we can only notice bi lefly 
works whicii liave long slumbered in oblivion, and 
which ceiUinly aie not worthy to have their sluni- 
bciB disturbed. 

1 ven in the time oi Cervantes the pastoral ro-Pastoral Bo 
manee, founded upon the Diana of (reoige ol Men- lltllKt 
te Mayer, was prevailing to sueli an extent ns made 
it worthy oi his satire. It was, indeed, u system 
still more remote ironi roniinon sense utid reality 
than tint oi chivaliy itself, tor the maxims oi ehi- 
valiy, high-strained an 1 absurd os they are, did iic* 
tually mfiucntc living bungs, and even the fate ot 
kingdoms If imalii lii (ntu/e was a hi Cion, Uie 
Clievilier llayaid was a rial fcrson But the ex¬ 
istence of an Artadii, a pastoril region, iii which a 
certain t mtaitic sort ol personages, desperately in 
love, and timikmg of nothing else but their mistresses, 
played upon pipes, and wroti sonnets iiom morning 
to night, yet were supposed all the while tu be tend¬ 
ing then fioeks, was too mun^lrously ibsuid to be 
long Cl edited oi toictated. 

A numerous, and once most populir, class of he* n.rin tk 
tions, was that entitled the IIuok liumance o/ th * m intis 
bnettUenlh Ccntuiy 

(i the aneient Romance of Chhalnj has a right to 
he called the parent of those seleet and beautiful 
lictions winch the genius of the It iliaii poets Ins en- 
iiehed with sueli peculiai chirms, anotlici ot it. 
direct descendants, Ihi Hum Romniui. of Uu 
Seuealttiifh Cenluuj, ih, witli lew uxe< ptions, the 
most dull and tedious species ot eompusitioa 
that evei obtained tc.'npurary popularit}. ihi 
old lomancc of Ileliodoius, exilitled ihea^ciui aiiit 
i hut idea, supplied, pei li ips, the earliest model ot 
this style of corai osition, but it was ftom the ro¬ 
mances of chivalry thit it derives lU most peculiar 
characteristic). A man of a fantastic imagin iiiuii, 

Ilonoie d Life, lid the way in this st}le oi compo¬ 
sition. Being willing to lecord ceitain love ii- 
trigucs of a eomplicatid natuic wliieli Ind taken 
place in Ins own family, and amongst his lilends, he 
imagined to himself a speens of Arcadia on the 
banks of the I.ignon, who live for love and for love 
alone. 1 here are two principal stones, said to re¬ 
present the family history of D'Uife and Ins brother, 
with about thirty episodes, in which the gallantries 
and intrigues of Henry IV.'s court are presented 
under borrowed names. Considered by itself, this is 
but an example of the pastoral lumaiicc, but it was 
so popular thit three celebrated Trench authors, 
Gomberville, Calpicneile, and Madame Seuderi, 
seized the pen, and composed in emulation many 
interminable lolios of heroic romance. 1 1 these in¬ 
sipid performances, a conventional eli track r, and a 
set of family manners and features, arc a-iiibcd tu 
the heroes and heroines, although sel eted from dis- 
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i<»n;ance rant ngci and various quarters of tho world, Tiie 
heroines are, without exception, models of beauty 
and perfection; and, so well persuaded of it thenj> 
selves, that to approach them with the most humble 
declaration of love is a crime sufficient to deserve 
the penalty of banishment from their presence; and 
it is well if it is softened to the audacious lover,' by 
permirsion, or command to live, without which, ab¬ 
sence mid death arc accounted synonimous. Un 
the other hand, the heroes, whatsoever kingdoms 
they have to govern, or other earthly duties to per¬ 
form, live through tlicse folios for love alone; and 
the must extraordinary revolutions which can agi¬ 
tate the world are ascribed to the charms of a 
Mandana or a Statira acting upon the crazy un¬ 
derstanding of their lovers. Nothing can be so 
uninteresting as the frigid extravagance with which 
these lovers express their passion ; or, in their own 
plirnse, nothing can be more freezing than tlicir 
Haines, more creeping tiian tlicir flights of passion. 
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Yet the line of metaphysical gidiantry which they Itornsncv 
exhibited had its fashion, and a long one, both in " 
France and England. In the latter country they ***'“ 
continued to be read by our grandmothers during 
the Augustan age of English, and while Addison was 
amusing the world with its wit, and Fope by its 
poetry. The fashion did not decay till about the 
reign of Geojrgv I.; and even more lately, Mrs Len¬ 
nox, patronized by Dr Johnson, wrote a very good 
imitation of Cervantes, entitled, The Female Quixote, 
which had those works for its basis. They arc now 
totally forgotten. 

The modern romance, so ennobled by the produc¬ 
tions of so many master hands, would require a long 
disquisition. Hut we can here only name that style 
of composition in which Dc Foe rendered fiction 
more impressive than truth itself, and .Swifl could 
render plausible even the grossest impossibilities. 

(n. n.) 


XitiiAtinii RO.SCO.MMON, a county in the province of Con- 
m.V* naught in Ireland, bounded on tlie nortli by Sligo 
and Leitrim ; on the east by the river Shannon, 
whicli separates it from Longford and Westnioath ; 
on the south by Galway; and on the west by Mayo. 
It is of a very irregular form, extending about til) 
miles from nortli to south, at both which extremities 
its breadth is greatly contracted ; from east to west 
rim.lmfj'* greatest extent is about 37 miles; and it contains 
S(!<) square miles, or .'55(),8'17 English acres, divided 
into six baronies and 5fi parishes. Of these pa¬ 
rishes, 30 belong to the sec of Elphin, and the rest 
to tliosc of Tuam, Cionfert, ond Ardagh. Koscom- 
mon, the county town, situated near its centre, is in 
north latitude liJi', west longitude S'’ 8', about 
St) English miles W, N. W. of Dublin. 

Ml! I Ilf, jjjjj country; in some 

places sprinkled with rucks, in many interrupted by 
extensive bogs; but having few bills, except in its 
northern quarter, where the Curlew Mountains form 
its boundary with Sligo. In this quarter, at Arig- 
na, coal and iron-works w'ere carried on a few years 
ago, but aUerwards discontinued. The soil is for 
the most part rich, incumbent upon limestone, and 
adapted to cither tillage or grozing. The rivers arc 
the Shannon and the Suck. The Shannon flows 
along tlic eastern boundary for about (iO miles, and 
is there navigable for small vessels. In its course it 
forms several fine lakes, of wliicli the most consider, 
able arc iTiughs Ree, Ihaffin, and Allen. The Suck, 
in like manner, sejiaratcs this county from Galway 
on the south and west. Ruth flow south, and almost 
parallel to cjch other, till the Suck, turning to the 
cast, joins (lie Shannon a little to the north of Cion¬ 
fert. Tlicre are several other lakes, the largest of 
which is Lougli Key, on the north side, distinguish, 
ed for its beautiful scenery of wooded islands and 
.taif surrounding groves. „ , ^ ^ 

Here, as in most parts of Ireland, the estates were 
once very large; but they have been broken down in 
some instances, by the granting of leases in perpe¬ 


tuity ; a practice which has given rise to a class of 
landholders, interposed between a few great pro¬ 
prietors on the one liand, and a numerous body of 
cultivators on the other. 

Rosconinion is chiefly a grazing-county, and feeds Ora/in;; amt 
some of the best long-horned cattle and long-woolled’^''*’“B*-’’ 
sheep in Ireland, but there are few dairies. During 
the late war its fine green pastures, under this ma¬ 
nagement, aft'onied a very ample rent, and tillage 
was therefore conducted on a small scale; but the 
plough ha.s been more in request since the peace, 
both here and in other parts of Ireland; and the soil 
of such rich grazing lands requiring notliing more 
than the common operations of tillage to yield large 
crops, the growth of corn throughout Ireland has 
been greatly increased. Yet within these lew years 
agriculture was hero in a very backward stale. 

'• In Roscommon,’’ says Mr Wakefield, *' 1 heard of 
horses being yoked to the plough by the tail, but 1 
had not an opportunity of seeing this curious prac. 
ticc. I was. liowever, assured by Dean French, tiiat 
it is still common with two-year-old cults in the 
spring." Potatoes, onts, and flux, are the principal 
crops. 

There arc no large towns here. The principal Tovm. 
are, Royle, Roscommon, the county town, Stokes- 
town, and Elphin, the birth-place of Oliver Gold¬ 
smith; none of which are so considerable as to 
be represented in Parliament; though Roscommon, 

Boyle, and Tulsk, the latter a wretched village, had 
each two representatives in the Irish Parliament. 

The county itself, in which the Catholic interest pre¬ 
dominates, sends two members to the Parliament of 
the United Kingdom. In 1791 the population was Popuiatinn. 
estimated to be 86,000, nearly all Catholics; and 
by the census of 1821 the number ii 207,777. The 
English and Irish languages are spoken in most parts 

of the county with equal facility_Sec the general 

works quoted under the former Irish counties, (a. I , 
UOSS-SIIIRE, one of the northern counties of®''!'®*"'" 
Scotland, situated between 57* 8' and 57® 59' north ’ 
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itoM-diite. latitudBi and between 4° and 5° 46' west longitude 
from Greenwich. Including the small county of 
Cromarty, which consists for the most part of de> 
tachcd tracts surrounded by Koss-shire, the boun¬ 
daries arc the sea on the cast and west, tlic county 
of Sutherland on the north, and Invcrncss'shirc on 
the south. On the east are the Friths of Dornoch, 
Cromarty, and Moray, arms of the sea which run up 
into the interior; the latter, the most considerable, 
washing iu south-eastern extremity. The west coast 
is still more indented with similar, though smaller, 
inlets, here called lochs; of which the largest are the 
Great and Little Loch Broom, Loch Groinard, Loch 
Ewe, Gareloch, where there has long been a regu¬ 
larly productive cod-fishery. Loch Terridon, Lochs 
r.xknt Kissernc and Carron, and Loch Duich. From north 
to south Iloss-shirc extends about 56' miles, and from 
cast to wl'st somewhat more than 70; having an area, 
according to the latest authorities, of ‘21S9 square 
miles, or 1,362,560 English acres, without including 
the island of Lewis, one of the Hebrides belonging 
to this county, or the space occupied by the county 
of Cromarty. In the Airricullural Survey by Sir 
George Mackenzie, its extent is computed to be 
greater by about half a million of acres. Boss and 
Cromarty contain 33 parishes, of wiiicli seven arc on 
the west coast, and four in the island of Lewis. One 
parish lies within the bounds of the synod of Glen- 
clg, and all the rest in that of Ross. Many of these 
parishes arc. very large, but the ministers arc assisted 
in their duties by missionaries maintained by the 
Royal bounty, and the Society for Propagating Chris¬ 
tian Knowledge. 

Surfaci'. In the Enrydopcedia will be found a pretty full 
description of this extensive district, to which we 
must refer, and sindl notice here only such circum¬ 
stances as may he necessary to give a general view 
of its present condition. Excepting a narrow tract 
on the sea-coast on the east, where the soil and cli¬ 
mate uie not unfavourable to cultivation, the general 
character of Ross-sliirc is that of a rugged moun¬ 
tainous country, interspersed with narrow glens, 
fresh water lakes, and mountain streams, with here 
and there fringes oi natural wood, and plantations of 
some extent, and a few gentlemen’s scats; but, upon 
the whole, it is a wild and desolate region, upon 
which a great deal of rain falls in summer, and snow 
in winter, the latter lying among thq recesses of some 
of tlic mountains all the year. Including the wood¬ 
lands, only about 9 acres in 100 arc supposed to be 
susceptible of cultivation. 

r.stUM ’Fhe landed property of Ross-shirc, valued in the 
ccss-booka at L. 75,04.3, lOs. 3d. Scots, consisted, 
in i-Sll, of 85 estates, of which .50 were under the 
valuation of L.500 Scots each, 25 above L.500, and 
below L. 2000, and 10 above L. 2000; from ^which 
it would appear that they are generally of great ex¬ 
tent: the medium size being upwards of 16,000 Eng¬ 
lish acres. But their value is far from being in pro¬ 
portion ; the real rent of tlie lands in that year having 
been L. 91,089, 18s. 8d., and of the houses L.2798, 

Is. 4d. Sterling; the former affording a mean rental 
for each estate of not quite L. 1072, or about ls.4d. 

yy. per acre. The principal seats are Brahan Castle, Stew- 
art Mackenzie: Tulloch Castle, Davidson; Fowlis 
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Castle, Monro, Bart,; Coul, Mackenzie, Bart.: No* Rom shite, 
var House, Munro, Bart.; Invergordon Castle, Mao- 
leod; Batnagowan, Ross, Bart.; ^farbat House, Hay 
Mackenzie; Gcanies House, Macleod; Conan House, 

Hector Mackenzie,. Bart.; Roscliaugh, Roderick 
Mackenzie, Bart.; Cromarty House,Ross; and Loch- 
alsh, lanes, Bart. 

The occupation of this district in an agricultural Rural Ueo- 
view, and the system of management which prevails 
among the tenantry, do not differ materially from 
what we have already described under Inverness- 
shire and the other Highland counties of Scotland. 

The native farmers hold a few acres of arable land, with 
grazings commonly contiguous, but in some cases at a 
distance;—raise oats, bear or b'g, and potatoes; and 
keep a great many cattle and horses, which arc always 
stinted in their growth for want of food, and in se¬ 
vere winters many of them perish. Except in seed¬ 
time and harvest, and while they are preparing peat 
for (heir winter's fuel, the tenants spend much of 
their time in idleness, or in the practice of illicit dis¬ 
tillation among their hills, though in some parts, par¬ 
ticularly on the west coast, also in fishing ; and their 
llbour, and that of their cattle, is, generally speak¬ 
ing, irregular and unproductive. Several of the pro¬ 
prietors, however, and some farmers brought hither 
from other counties, conduct their farming operations 
upon the most ai>provcd system; and upon the cast 
coast all the crops grown in Scotland may be seen 
under excellent cultivation. Sliecp-furming, too, 
notwithstanding the opposition of the small tenantif, 
has been introduced into this as well as most of the 
other Highland counties. Lenses for nineteen years 
have become common here as in other parts of Scot¬ 
land. 

The towns are Dingwall, at the bottom of the Frith Town*, 
of Cromarty, Fortrosc, Tain, on the south coast of 
Dornoch Frith; all royal burghs, but very small 
places, and situated on the cast side of tlic county. 

On the west, the only place of any consideration is 
the village of Ullapool, on th** banks of Loch Broom, 
built within those thirty years by the British Society 
for extending the Fisheries, &c. at an cxpcnce of up¬ 
wards of L. 20,000. But the herring-fishery on this 
coast, always precarious, having faded for several 
years in succession, the inhabitants have been often 
reduced to great distress, and notwithstanding every 
encouragement, many have abandoned it. It remains 
to be seen whether the recent repeal of the salt du¬ 
ties may not lead tn a mure spirited and successful 
prosecution of the fisheries, so much to be desired 
for the employment and subsistence of the people ol' 
this and other parts of the Highlands, who are by 
far too numerous to be employed beneficially in agri¬ 
culture. Even the loch-fishings, hitherto much ne¬ 
glected, might be rendered a valuable resource in 
tills respect. 

There is scarcely any thing in Ross-shire that de- I'arnrom the 
serves the name of i manufacture, except one of a 
somewhat peculiar description, and which may be 
worth notice for that reason. We allude to the 
practice of obtaining tar, so necessary for the slicrp- 
stocks of Uie county, and other purposes, from the 
roots and trunks of the fir-trees found in the mosses. 

These mosses, which arc of great extent here, as 
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i<oi.ii.«hiTe well as in mam oilier parts of Scotland, so generally 
11 abound in such materials, that Sir George Macken* 

' *'0 thinks that mon! tor might be thus procurecT than 

- j,. would suffice for home consumption. From these 

roots tho Russians extract considerable quantities of 
turpentine by a very siniplc and unexpensive process, 
described by Dr IFovvison in a recent communication 
to the Highland Society of Scotland. 
i!L|irtsi-iitit. Ross-shirc, which has about 9 O freeholders, sends 
noil. one member to Parliament; and in the elections for 
the Scottish burghs, Dingwall and Tain are associat¬ 
ed with Dornoch, Wick, and Kirkwall, and I'ortrose 
with Forres, Nairn, and Inverness. The jurisdiction 
of one sheriff extends over this and the shire of Cro¬ 
marty ; and his substitutes hold their courts at Tain, 
Dingwall, and Fortrose, for the mainland of the 
county, and at Stornoway, in Lewis, fof the islands 
riipuUiiun. politically attached to it. Tho population of the two 
cotintics of Ross and Cromarty, according to the cen¬ 
sus of 1801, was ,? 2 , 2 . 91 ; in 1811 it amounted to 
60,853; and in 1821 to 68,828, of which 32,.324 
w<Ti‘ males, and 36,.501 were females. The Jamt’/irs 
I'lnployed in agriculture were 7947; in trade and 
manufucturcs 33.56; in other occupations of varioik 
kinds 320.3. The increase of population from 1811 
to 1321 was 13,48,5. 

Sec the general works quoted under the former 
Scottish counties, and Sir George Macken/ie’s Ue- 
neral Vintv of the At'iirulture oft he Counties 0 / Russ 
und Cromarlij. Alsu the ui tide CnoMAiiTv in this 
*S»ppleine)if. (a.) 

hiiuatuin llO.XllUKGIISIIlHE, a county in Scotland, on 
and noiiiid- its south eastern extremity, where 'it meets with 
arifs. England, situated between 55“ (>' and 55“ 43' north 
latitude, and between 2'^ 12' and S'* 7' west longi¬ 
tude from Crrccnwicb. It is sometimes called Teviot- 
dale, from its principal river the Tevioi, but impro¬ 
perly, as it also includes a tract called Liddcsdalc on 
the south-west, which is unconnected with the Te- 
viot. Its boundaries arc Berwickshire, from which 
it is .separated in part by the river Tweed, on the 
north; Selkirkshire and Dumfries-shire on the west, 
und south-M'est; and the English counties of Cumber¬ 
land and Northumberland on the suntli-eabt and cast. 
Between Berwickshire and Selkirkshire, a small 
tract touches the county of Mid-Lothiaii; on the 
south, between Dumfries-shirc and Cumberland, the 
county terminates almost in a point; on the west it 
surrounds small portions of Selkirkshire in some 
places, and in others projects into that county; and 
it has the Cheviot hills on the cast; the outline be¬ 
ing exceedingly irregular on all sides. According 
to the latest authorities, its area is 713 square miles, 
*57,600 English' acres; containing 30 entire pa¬ 
rishes, and part of other four, which properly belong 
to the counties adjoining. For tho purposes of jus- 
DiviMuim. tice and police, it is divided into the four districts of 
Kelso and Jedburgh on the east, and Melrose and 
Hawick on the west. In an agricultural view, it may 
be' considered as divided into arable land and hilly 
pasture; the pasture land, estimated at about f-ths 
of the whole, occupying the eastern, southern, and 
western quarters, and surrounding, in a circular form, 
the arable, which lies on the north and nortli-east 
sides of the county. 
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Except upon the banks* of the streams, which are Roxburgh- 
eomoionly of no great width, there is very little level 
or flat land in this district; and, compared with the^^ 
high grounds in other parts of Scotland, hardly any ^ 
part of it can be said to be mountainous. The 
cultivated districts arc beautifully diversffied with 
narrow valleys, each traversed by its own rivulet, of¬ 
ten fringed with wood, and bounded by gentle accli¬ 
vities ; and the hills in pasture are, with few excep¬ 
tions, clothed in verdure to their very suipmits. On 
the confines of Northumberland, the most elevated 
quarter, tiie hills seldom reach the height of 2000 
feet, but there are many from that height down to 
800 or 1000 feet. The most considerable arc Min- 
to and the Eildon hills, both in the arable division ; 
and Duniun, Kuberslaw, Wisp, llownam Law, Mil- 
lenwoo4-Feli, Carter-Fell, and Chillhiil, in the pas¬ 
toral districts. Most of tliem having a conical form, 
insulated at their base by streamlets, and not rising 
in .*t continuous range, )>resent very conspicuous ob¬ 
jects, and at a distance seem higher tlian they are 
found to bo when approached. The beauties of the 
natural sccicry have, over all the lower grounds, 
been heightened and improved by the wealth and 
industry of its inhabitants; all this division abound¬ 
ing in gentlemen’s seats, comfortable, and sometimes 
elegant farm-liuuscs; the fields inclosed with hedges of 
thorn, and belts of wood, and many spots covered 
with young trees. On the skirts of-the lulls, too, cul¬ 
tivation has made considerable progress of late, as 
much, perhaps, as could be expected in the natural 
circumstances of tlic country ; but the interior of the 
pastoral district is in general naked, without trees or 
fences, and very thinly inhabited. 

The prevailing soil of the arable land, and over Soil, 
most oi' the iiills, is what is called a sandy loam, 
though of different qualities, excellently adapted to 
the turnip culture. Tracts of a clayey nr more 
heavy soil, however, occupy a considerable space, 
especially on the north-west. Clay is also found on 
the north, near the 'J'weed, where it is rich and fer¬ 
tile. Moss, marsh, und lienth, occur in the sbuth- 
west, and occasionally in other quarters ; but alto¬ 
gether they cover but a small proportion of the sur¬ 
face. 

No district in Britain is better supplied with Himts. 
streams, though it lias only two that deserve the 
name of rivers, tho Tweed and the Teviot. I'he 
Tweed, which crosses the north part of the county, 
and for part of its course forms the boundary with 
Berwickshire, enters it from Selkirkshire, on the 
north-west, and leaves it below Redden on the north- 
cast ,* carrying with it nearly all the waters that pass 
through, or have their source in, tliis district. Its 
banks, especially neat' Kelso, where it is crossed by 
an clqgant bridge, built about 2U years ago, are per¬ 
haps equal in richness and beauty to those of any 
river of the same extent in Britain. The Teviot more 
properly belongs to this county ; rising and terminat¬ 
ing within its bounds. It has its source in the south¬ 
west extremity, near the confines of Oumfries-shire, 
and flowing north-east almost through the middle of 
the district, joins the Tweed, in which its name is 
lost, a little above the town of Kelso. From Ha¬ 
wick downwards it is a considerable stream, and. 
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Roxburgh'- -Jiite the Tweed, flows through a very fiertilQ and well 
culdwated country. The principal rivulets that fall 
into the Tevlot from the south are Allen, Slittrick, 
Rule, Jed, Oxnam, and Kalo; and from the north 
and west, Borthwick and Ale. The Liddel and 
Hermitage, which run bn the south-west, and whose 
united streams retain the name of Liddel, from which 
this tract is called Liddcsdale, soon leave Roxburgh¬ 
shire ; and afler forming the boundary between Dum* 
frieS'Shire and Cumberland, fall into the Esk above 
Longtown. The other streatfis are the Ettcrick, 
w’hich joins the Tweed from the south-west as it cn« 
ters this county; another Allen and the Leader, 
which fall into the same river from the north; and 
the Eden, which, after an easterly course, partly on 
the boundary with Berwickshire, enters the Tweed- 
on the north-east, a little before it leaves tho coun¬ 
ty. The Beaumont also rises here among the Che- 
< viot hills on the east, but aflcr a short course, passes 
by Kirkyetholm, and enters Northumberland. Of 
the smaller streams, the Ale, Jed, Rule, and Hermi¬ 
tage, are distinguished for their natural scenery; to 
which we may add the Liddel, celebrated by the 
lato Dr Armstrong, a native of Liddcsdale. Tweed 
is the only river frequented by salmon, except at the 
time of spawning, when they arc found in most of 
the other streams. Trout abounds in the Ale, Rule, 
Jed, and Kale, and there arc a few small lakes which 
contain perch and pike. 

.Mini-raU. Roxburghshire is not rich in minerals. Coal has 
been found on the Carter Hill, near the borders of 
Northumberland, and in the southern extremity of 
Liddcsdale. It is worked at the latter place, but 
this is too remote to render it of much value to the 
inhabitants of this county, who are cliiefly supplied 
with coal from Northumberland, Limestone, wliich 
abounds in various parts, is not wrought to any ex¬ 
tent, owing to the want of coal. There arc excel¬ 
lent sandstone quarries at Sprouston on the Tweed, 
and mar] in several parishes, particularly at Eck- 
ford, on the Teviot, and Ednum, near the Tweed. 
Bqt the use of marl as a manure is confined to a 
narrow circle around tiic plapes where it is found ; 
lime, of which g much smaller quantity answers the 
purpose, being most in request; and the lime is al¬ 
most all like the coal brought from Northumberland, 
from 20 to SO miles distant from many parts of the 
arable district. 

Vuluation The valued ^ent of Roxburghshire is L.S14',66.S, 

.■uul Rental, (jj. 4 .J, Scots, being next to Fife and Perth, the high- • 
cst in Scotland; and the real rent of the lands, in 
lSlI,was L. 230,66.1, 9 *- 9 d. Sterling, and of the 
houses L. 11,308, 6 s. Sd. It is one of the few coun¬ 
ties where the rent in Sterling falls below the valua¬ 
tion in Scots money; a circumstance which is cer¬ 
tainly not owing to the want of improvements to sus¬ 
tain rent, nor to the present rents being too low; but 
to the mistaken vanity of its land owners, whos^rent- 
rolls at the time of the valuation are understwd to 

Katatu. have been stated too high. Of this valuation, which 
in 1811 was divided among 349 estates, about onc- 
third belongs to lands held under entail,-and more 
than two-thirds to families of the name of Kefr, 
Scott, Elliot, and Douglas. The principal proprie¬ 
tors arc the Dukes of Roxburgh and Buccieuch, 
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and the Marquises of Lothian and Tweeddale; but Roxburgh, 
there are 33 estates in ali that have a valued rent of. 
upwards of L. 2000 Scots each ; and 35 more are 
from L. 300 to L.2000. Yet moderate and small 
properties arc very numerous; the remaining 26 I 
estates being under L. 500 Scots. Several of these 
exceeding a valuation of L. 400 Scots, and held of 
the Crown, have been acquired by professional 
farmers, who have thus become freeholders, an4 en¬ 
joy.a share of political influence. Among the seats 
in the county, which are too numerous to be men¬ 
tioned here, the most splendid is Fleurs, the man¬ 
sion of the Duke of Roxborgh, beautifully seated 
at the confluence of the Tweed and Teviot, near 
Kelso. 

Roxburghshire is divided, for the most part, into Rarnis. 
larger farms, if we except a few sheep farmi^ in the 
Highlands, than any other county in Scotlandmany 
of them, consisting of land partly arable and partly ^ 
posture, being from 1000 to 3000 acres; and several 
of these, in some instances, arc in the occupation of 
one tenant. Farms altogether arable, containing 
from 300 to 1000 acres, arc not uncommon. The 
capital and knowledge required for conducting con¬ 
cerns so extensive entitle such men to suital^e nc- 
£ommodation.s in their houses and farm-ofTices, many 
of which are accordingly laid out and constructed in 
a superior style. Most of the farm servants are mar¬ 
ried and live in houses apart, set down together‘in 
some convenient quarter of the farm, each having a 
small garden attached. It is tJie practice here, as 
in other parts of the lowlands of ScotJand, to pay 
most of their wages in the produce of the farm, and 
not in money ; every married plouglinian, or hind, 
getting a certain quantity of corn, a cow kept, and 
some land allowed for potatoes, and often also for 
flax : he is also commonly allow cd to keep a pig and 
a few hens. Whatever may be the fluctuation of the 
markets, these hibourers arc tlius always provided 
with the necessaries of life; and tlic sale of the but¬ 
ter made from their cow, with its calf, and-the eggs of . 
their poultry, and, if the family be not large, a part of 
their corn, supplies them witli the other articles they 
need ; while they fatten their pigs, and work up the 
flax for the use of their families. No class of men 
of their rank are to bo compared witii these hinds 
for propriety of conduct and frugality; and few of the 
labouring classes any where are so cumfortablc and 
contented with their condition. The practice of 
paying wages in kind is not, it must be admitted, 
free from objections; a little piirerjng is somelimti 
detected on the one hand, and a bard master, on the 
other, may be willing to pay in produce of an infe- 
rior quality; but after all, the long experience that 
has been had of this system over live or six of the 
principal agricultural counties of Scolland, and the 
north of England, warrants us in asserting that it 
works well fur both parties, and' might have some 
effect in keeping down poor rates if it prevailed 
more generally among our southern neighbours. 

On the best soils, the rotation of crops is vi-ry Rotiuon «f 
simple, corn being taken every second year wjiharn*p». 9 

green crop intervening; but, in general, the land 
docs not admit of such constant tillage, and two-fifths, 
or a half, is commonly in pasture from seeds. Un- 
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HuKhurich* tier a six year*’ course, the most profitable on rather 
**»*«• weak soils, and in a district where there are no large 
towns to furnish manure, the rotation from pasture 
is oats, tamips, barley or wheat, clover and rye* 
grass, partly cut for hay the first year, but chimy 
pastured with sheep, and then continued in pasture 
two years longer. Under this system the crops are 
almost always good, and the land, instead of being 
exliausted, is kept in a state of progressive improve* 
ment. Though little of the soil be naturally adapt¬ 
ed to wheat, yet this grain is now raised to a great 
extent on all the better descriptions of sandy loam; 
generally after turnips eaten on the ground by sheep, 
which, by their treading, give consistency to the soil, 
as well as leave it greatly enriched by their manure. 
Only a small part is under beans, somewhat more 
under pease; barley has in many instances been su¬ 
perseded by wheat; so that wheat and oats arc the 
principal crops of grain; while, whatever be the 
number of acres in corn, nearly half the quan¬ 
tity is allotted to turnips, and the other half to 
clover and iwe^grass. Potatoes occupy but a very 
small 'pan of every farm ; and flax, where raised At 
<41. is only in small patches for the use of the farm 
servants. The turnip crop, however, has been late¬ 
ly attacked with n disease which has already begun, 
to make some alteration in the system, lending to 
the more extensive culture of potatoes, and also of 
cabbages. This disease, whieli has been long known 
in England, but whicli was a stranger in this and 
other parts of Scotland H) or IS'ycars ago, popular¬ 
ly known by the name of fmgers and toes, coiiverU 
the bulb of the turnip, when one has been allowed 
to form, into a shapeless and morbid mass which no 
animal will eat, and becomes putrid, and disappears 
altogether on the first approach of frost. It often 
prevails over extensivo fields, while others adjoining 
escape; and it seems to make no difference whether 
the land be fresh from pasture or has blen long in 
tillage. 

sImj'p nnil ’pjje pastoral district of tliis county is occupied 

(Bttlf. excellent breed of sheep called the Cheviot, 

from tlie general name of the hills on which they feed; 
for an account of which breed we must refer to the 
Article Aukicultuae in this Supplement. On the 
arable farms, the short-horned cattle nnd Leicester 
sheep, neither of them, however, always in u pure 
state, form the principal stock ; and, air so large a 
proportion of even the arable land is always in 
gross, the number of both it very great. ' By means 
of turnips, most,of the disposable stock, wlictlier of 
’ caAtlb- or sheep, are carried forward till they are 
ready for the Iwtchcr ; when the far greater part is 
sent to the weekly market of Morpeth in Northum¬ 
berland, for the consumption of Newcastle and 
other towns in the north of England. 

The progress which agriculture has made in this 
district has not been favoured by its situation in 
respect to markets. It has no large towns, and com¬ 
paratively a small population. Most of the corn, as 
well at live slock, mutt, therefore, be carried out of 
l^e county; and Bcrwick-upon-Tweed, the nearest 
ibaporl, ia upwards of 80 miles from much of its 

Town* ud l*"*^** 

Mtnufse- The towns are Kelso, Jedburgh, Hawick, and Mel- 
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roM; and of the villages the meat considerable are'Bostturgh 
Yetbolm and Kirkyethwni, fiear its eiiatern boundary. 

Kelao, pleasantly situated on die north-bank of the 
Tweed, ia a well built, cleanly, and cheerful place, con- 
taming near dKIOO inhabitants, the capkal of this and 
the adjoining county of Bertvick. Some branches 
of the leather and woollen manufacture, and that of 
thread, have been long carried on here, with a con¬ 
siderable brewery. Jedburgh, the county town, si¬ 
tuated on the rivulet Jed, in the interior, though 
a place of note formerly, has been lurig station¬ 
ary, if not declining. Hawick, which stands oii the 
Teviut, at the point where it is joined &y the Slit- 
trick, is & more thriving place, and has manufac¬ 
tures of carpeting, stockings, and other sorts of 
woollen goods. ' Melrose, near the south bank of 
the Tweed, about 1*0 miles west from Kelso, is no 
otherwise disdnguished than for its abbey. (See 
Meibose in the £ncpclopeedia.\ The two Yclholms - 
arc worthy of notice for their fairs, at which a great 
part of the cattle, sheep, and wool, of the county arc 
sold; and Kirkyetbolm for being the residence of 
gypsies,’ and Ahcir principal colony in Scotland. 
Roxburgh, which gives its name to the county, and 
whose castle was of sneh importance in the wars be¬ 
tween England and Scotland, has long since ceased 
to exist, and has left no tr.ice of its former conse¬ 
quence. At Jedburgh, Kclsd, Mdrose, and the vil¬ 
lage of OattODside, there arc some'valuable orchards, 
particularly at Jedburgh and Melrose, where some 
very old trees which belonged to their abbeys are 
still remarkably prolific. 

This county, placed on the borders of the two Aiuiijuttioi 
kingdoms, the scene of frequent warfare and depre¬ 
dation, presents the ruins of a great many castles and 
towers, and other remains of an early age. It was 
also distinguished for it8,|jBligious buildings, of which 
there are still magnificent remains at Kelso and Jed¬ 
burgh, as well as at Melro.se. 

Roxburghshire, which has about 140 freeholders, ncpi<>!icm.i 
sends one member to Parliament; and .Tedburgh, its 
only royal burgh, joins with Lauder, Iladdingfpn,' 

Dunbar, and North Rmwick, in electing another for 
the Scottish burghs. This is one of {he few Scottish 
counties in wliich there arc regular assessments for 
the poor; and, not many years ago,*it presented the 
still greater anomalyVif a Scottish clergyman drawing 
tithes i>k kind. Among the eminent men to whom r,ininont 
this district has given birth arc Thomson, Armstrong, 

Lord Kaiges, Elliot, the brave defender of Gibral¬ 
tar, Leyden, Park, the African traveller, and Wil. 
liam Dawson, the father of the improved agricultufc 
of Scotland. 

The poputaftion, according to the census of 1801, l‘<'p«laiion. 
was 83,682; in 181] it amounted to 37,380; and 
in 1 SSI to 40,893, of which 19,408 were males, and 
21,484 were females. The families employed in agri- 
cullUM were 8613'; in trade and manufactiires 2833; 
in air other occupations 2204. The increase po¬ 
pulation from 1811 to 1821 was 7310. 

See the general works quoted under the former 
Scottish counties, and Douglas' General Fiew of the 
Agr'.duUure Roxburghshire. (a.) 

RUMFORO (Count). See Thomvsom (Sia Ben¬ 
jamin). 
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eiu» bon, 5^''JnitMf]r lJUt‘"mtlt iMm Ip ronn. 
ajlranio, «u doMeqjod p Amily ibo were mi* 
gweUy ^tfloberii ftUd who lUd eeeoaa|Niiiied Peon, ia 
166 ^ to bis ia^t coloBjr* 

Ho bet hte ftther at viesrfyageiiOBdboviBgbeea 
first placed by his modier at si school kept tgr the Btr« 
S.Fia]w, ho proceeded to finish his clsssjcal educaUon 
at the College of Prineetoas and there t^ a degree 
of Bachelor of Arts before ho was sixteen. He then 
determbed to make the profession pf physio die pur-, 
suit of his life, and went to studv it, first under the 
care pf Or l^dman of Philadtfpliia, and then at 
Edinburgh, where he was created a I^tor of Ph)^ 
sic in 1768. At the time of his return from Europe, 
a new school of medicine was about to be founded in 
Philadelphia, and he became Professor at chemhdry 
immediately upon bis arciTal. In 1776, he began to 
take an active part, with the rest of his countrymen, 
u the poliUcai stri^gb of the day, and he was cho> 
sen a member of Congreu for the state of PennsyU 
vania; in 1777 he was appointed Surgeon General to 
the army, and not long amr became Physician Gene> 
ral: he also contribuM his bmt efibrts to the im¬ 
provement of the mtemal government of the state 
which be represented. But he soon withdrew Ms at¬ 
tention from politics! affidrs, b order to devote it ex¬ 
clusively to medical and literary subjects, and be 
continued to be actively engs^d b the practim of 
physic for the remainder of bn lib. 

In 1776 he married Miss Julw Stockton of New 
Jersey. He had by her thirteen cbildrea, nine of whom 
anrvived him b reapectabiliqr and prosper!^. In 
1791 , when the two medical colbges of Philadelphia 
were incorporated bto a sbgie university, he was 
appobted Professor of the Instilutes of Medicine, 
aM of Cliaical Practice. In 1793, he greatly dts- 
tlaguished hims^f by the new and appareatl;jr sue- 
cassful modes of practice that he btroduced in the 
Sfidemic yellow fever, which was then causing great 
mortality throughout the United States; and which, 
shortly befoie his death, he was induct to believe 
not contagious, but derived from some general causes 
independent of the previous existence of the disease. 
He aUed on the ISth of April 1818, after aa illness 
of five days, of a typhous fever, with some pulmonary 
symptoms He had for a considenble part of hu 
life been threatened with consumption, but had com¬ 
bated hs attacks with unusual sucemss. Tte number 
of his writings is coasiderable b proportion to beir 
bulk; the times and the state of society b which he 
lived being such as to produce ratfaep hgfty and qn- 
rited than highly finished coinpositip<|Mrf,. < 

1. Hjs inangira dissertation w«t JOe Can- 

codiont ciBorum in ventrieulo, and curbed an ex¬ 
planation ol the opbiona rearing to di^estioo, whidi 
he had learned finw Hr Culbn. Edb. 1763. 

9. Aixwnt €ft\$ Effiat tjf the Arpmowhim. Atter. 
pm. Trant.l.VnO. 

S. On ihe ^ Wort in iU conditiened UJeert, 
Med. Oir. Inq. IV, 1770 1 addrmsed to Dr Hutb. 

4. Inmtay tnto the Painred Hidonf ^ Mniieine 
among M« UA&ane tf Iforih Amrioa, at! aibitenary 
oration delivered b 1774. 



ti. Aeeotmteithe ReeoUtkn os the 

nman Body 1 wth Oheerwdtont m ike Diteam of 
MMortf BotjntaU. 

, 7. Inmiry bfo tie Comte ef the tmereote ^f Bi- 
and lafemiuing Fenvt in Pennmlmim- Am. 
Trane. II. ' 

8 . OburwUionr^ Tetanue. 
p. Infoiryinto thehpluenoe ijfPkyrieal Catuet 
ofon the Morel Faadty. . 

10. Remarki on the J^ott ^Ardent S^riu upoif 
Ae Body emd Mtnd. 

11. Jfnpatrjr into the Comm and Cure Pulmoa- 

ary Centun^dieat b his InmAna and 06- 

tenaiiont, 1. miU. 1763. His grane object, in the 
cure of ceeaumptimi, ip to reooniSMmd exermst, and 
every thing wbtb wul qwdde tibo tioUent to bke ex- 
erdse; antieipatiM • practice whidk bis beceow 
somewhat fitabioaaUe b England of iatoyeio^f^ 
its ftequeot sacoem os a tompovaiy BllUaurck Xbf 
subjMS is contbutad in the second votuoie of the /«v 
jtdriet, publisbed b 17931 and bleeding is very 
strong]^ leceinminded b the earlier and only cundHa 
stages. Consumption, ho observes, b common in 
America, thongb scrofula scaredy ever ecoiirs} and 
it has sometimes been known to M dearly coauiaoi- 
catod hr bfaotfam to the negroes belmigba to 4 b* 
mily, who bed, of coune, nooonsanguinite toet coaid ’ 
accoentforesbailarityefconstitotion. Eurewalqmpa, 
b the whob, of this collection eppeared from 1)40 
to 1798; a second editimi was published, b four vo¬ 
lumes 8vo, 1804; a third in |803, revbpd and en¬ 
larged, with a oootbuatiin^ftti the Hiaarm ef de 
Yeumo Feoer Jnm 179S to 1809/ o D0mee gf 
Bloodletting, at a Remedy Jir certain Diteam i A 
Fitw qf the Slate ^'Mtaictne in PkUadt^^itktt An 
Inquiry into the Stnavet gf ihe utual Forme gf Saetm 
mer oM Autumnal Diteatet in tho United Staiet/ 
and the recantation of his opbbn of the contigbus 
nature of the yellow fever siresdy mentiMed. 

Ifi. Ii^ormation to Europeant dupotemhiSadgrtde 
to the United Slatet, b a Letter to a Friend. 

18. Obiervetianemt the PepulaRon ^Fenntyhania.. 
14. Ohterwt&mt on Tebaeeo. 

18. ANirn ModeqfJuaeuUdit^ Smail‘Pea,nLee» 
tore* Beprinted. 8. Phil. 1798* 

16 . Ettay on the SimA gf the Latin and Chretk 
Lmnguttges, American BfMdmt condemning % is a 
waste Of time, oppresdfpt to tiie poor don^iAo 
sore tortured bto tbebr gnVt at weed), to tlmgtont 
■eaadd of ■ humane^ toUl repnbncan country, sind 
Bubvetvive of I prtqMr tospect fw the rights m boys 
and, consequently, for the rights of man. 

17. Ettayt, Ltterary, Mortd, and Philomhieali 
8vo. 1798: containing a republbation of tiietaat ar- 
tide, together with Hie author's Eabigtiims m Dr 
Golbopaad on Professor Eitteohonae, ddivCred In 
1790 and 1796, sad with seme other miscellaneous 
pinersof lew moment. Ed. tL 1806. 

slfif Lecturet on the Comte ^ Animal L^e, 1791. 

. /S9r Aeeemed qf the Si^ptr MepU Tree. Am. Tr. 

HJ. 1791. . „ 

SO. OUeteationt on the Black Colour rfthe jntpo. 
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Am. Tr. IV, 1^92: «ttributiii« ll»e blackaen to 
leprony. 

21. liUtory tif the Yellom Ffver. 1791* This ce¬ 
lebrated work has been translated into French and 
.Spanish; at the time of its publication^ an almost 
superUitfous dread was entertained by medical nien 
of the use of the lancet in idiopathic fever j and few 
books have ever had so powerful and extensive an 
eSect in altering the general treatment of a disease 
OS this history had produced in every part of the 
world: probably, indeed, it may have carried a num¬ 
ber of the younger and bolder practitioners into an 
opposite extreme; but, with respect to the author's 
claims to merit on the occasion, it must be allowed 
that the. innovation showed an uncomniion combina¬ 
tion of courage, with talent and good sense; and the 
accurate description of the disease, that he has given 
us, fully establishes his claim to the character of an 
accurate nosologist. 

22. On (he Symjaonu and Cure of Dropsy, and es¬ 
pecially of Water in the Head, 1793. 

23. An Account of the Infiiienza qf Philadelphia 
in 1789. 1790, 1701. 

24. Obsermtionsonthe State of the Body and Mind 
in Old Age. 179*. 

25. Observations on the Nature and Cure tf Gout 
and Hydrojihobia. 1797- 

26. Inquhy into the Cause and Cure of tite.Cholera 
Infantwn, 17,07. 

27. Ob-serrations on Cynanchc Trachealis, 1797. 

28. Introductory Lectures. 1801. Kd. 2. 1811 ; 
with ten new introductory lectures, and two lectures 
on the Pleasures of the Senses and of the Mind. 

29. In 1809, he pidiUshed the works of Sydenham 
and of Clcghorn, with''JVo/«, and in 1810 those of 
Pringle and Hilary. , 

30. On Diseases of the Mind. 8. 1812; an ela¬ 
borate work, which had long been impatiently ex¬ 
pected. 


' ‘ ■■■r’ s’ ' 

SI- A Letter on Hydrophobia, 1813: addressed to Rush 
Dr Hosack, and containing additional reasons for li. 
believing the seat of the disease to be chiefly in the 
blood vessels; an opinion which, in all probability, y — 
has at least tended to shorten the siifFerings of seve¬ 
ral individuals on whom the experiment of profuse 
depiction has been tried. 

Dr Rush’s numerous publications obtained him 
many marks of respect from his contemporaries, and . 
procured him admission, as an honorary member, in¬ 
to the most distinguished literary and philosophical 
societies of Europe. His name was familiar to the 
medical world as the Sydenham of America; his ac¬ 
curate observations and correct discrimination of 
epidemic diseases well entitled him to this distinc¬ 
tion ; while, in the original energy of his reasoning, 
he far excelled his prototype. His literary and pro¬ 
fessional character, indeed, appears to have been 
greatly influenced by the moral and political senti¬ 
ments which were prevalent in his day. A Jove of 
innovation led him to that proud defiance of esta¬ 
blished authority which is just as jikely to be perni¬ 
cious as to be salutary. The study of the learned 
languages he depreciated, in one of liis early essays, 
as unfit for a republican education; and this was 
the first step to the true .Jacobin doctrine, that it 
was unrcpiiblican and aristocratical to have received 
any education whatever. In physic, his rejection of 
the prejudices of antiquity was somewhat more con¬ 
sistent with inoderaiion, and the reform that he at¬ 
tempted was occasionally more successful than his 
literary speculations; nor can it be denied that there 
arc a multitude of original suggestions in his works, 
which may very probably be found capable of afford¬ 
ing valuable hints to the lovers of medical experi¬ 
ments. 

Hosack and Francis iii the Amer. Med. Philos. 
Register. (Ilialmers's Biographical Dictionary, XXV. 

8. Eond. 1816, ^A. t.) 


RUSSIAN EMPIRE. 


1 HE Article Russia in the Encyclopeedia appears 
to have been drawn up with attention, and, as far as 
it was .founded on the documents collected by Mr 
Tooke, with accuracy; but the changes that have 
token place, anti the additionAl in formation that has 
been communicated, render it neceasaty to give some 
account, in tills place, of the present state of the 
empire. The principal changes in Europe have ' 
arista from the possession of Finland, and the 
erection of Poland into a kingdom under the con¬ 
trol of Russi.'i. In Asia, some additions of terri¬ 
tory have been gained from Persia and l*artary. 
In America, settlements have been establirhed 
the nortb-west coast of tliat continent, and 
«wms have been made to some extensive tracts of 
'TOuntry whicli are supposed to conflict with the 
rights of Great Britain, of the United States of Ame¬ 
rica, or of Spain. 


General View of the Russian Empire- 

The Russian dominions, including Poland, form Bounds ami 
a conneptod territory, extending from the frontiers Extent 
of Germany and Prussia eastward to the sea which 
divides America from Asia, and beyond that, on tlu* 
continent of-America, to an extent hitlicrto unde¬ 
fined, and v^ich is likely to become the subject of 
discussion with the other powers established in diat 
division of the globe. Its most western point is in 
longitude 18® 6', and its most eastern in 202® 26" 
east foom London. Its northern and southern 
boundaries have deep Indentations; the extreme 
points of the former are in 78" north latitude, and of 
the latter 39° 50'. The extent of this empire has 
been calculated by different writers with consi¬ 
derable variations. Some have included the moun¬ 
tains of Caucasus, others the whole of the Cas¬ 
pian Sea; whilst some, again, have omitted the 
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Ruttiim one «nd not the other. The comperttive-results of 
tJie several calculatious, and the modes by which they 
have been conducted, lead to the condnsion, that 
an extent of 7,350,000 English square miles, or 
4,704,000,000 acres, is tl>e nearest approximation to 
accuracy. The whole of China is not equal to two- 
thirds of Russia; and the Romait Enqnrc, at the pe¬ 
riod of its greate.st extension, did not coraprdiend 
more than one-fourth of the territory now subject to 
that power^* * * § The extent of the Eiiropoin portion 
of her dominions is only calculated at about one- 
dlUi part of tlic whole. 

I’oimlatum. q-jjg inc-eose of population iii Russia appears to 
have been e(]ual to tliat of any other European coun¬ 
try. The accounts were very iiuperfectly kept be-' 
fore the year 1796, as neither the females nor the 
)>ri\ilcgcd classes were noticed. By estimates, found¬ 
ed upon tlie return of taxable males, the inliabitants 
were calculited to have Iieen, in 172.'!, 11,736,676; 
in 1743, 13,653,101; in 176 J, 17,886,130; and in 
178*5, i!5.m,i!lk 

The Memohi of the Academy of Petersburg give 
tin* ]K>pulatioti of the following years till 1805, thus: 

Year. I’opnialitin. 

lu 1800.33,159,860 

1801 ..34,043,357 

1802 . 31,893,828 

1803 .3.3,131,177 

180t .36,013,483 


In these accounts, the inhabitants of Moscow and 
Petershurg, th«- mililar} .snd their families, .anil the 
wandering tribes, iimountiug to 2,900,000 persons, 
were not included. Witli the addition of those classes, 
tlic result of the c<i1culath|||^ve, ns the whole num- 
l>cr of inh.abibints, 41,259Pm3. 

The following Table is formed from the reports 
published by the Sjnod (which, however, includes 
only tlie members of the Orthodox Greek chureh), 
and shows the rate of the progressive increase of the 
population, ns far as relates to that most numerous 
proportion of the people. 





IHOO. 

1810 . 

1818. 

1820 . 

Marriages 

299,057 

320,.389 

329,683 

S17.805t 

Birtlis 

1,361,286 

1,.37 4,926 

1,457,606 

1,570,.399i 

Ucatlis 

818,585 

903,380 

820,38.3 

917,68o§ 

deaths of 





Persons 





above 100 





years old 

29'5 

.350 

689 

807 


Taking the account of the population, as .Ruitfan 

before, to have been in the yeu* 1806 - 41,253^488 Bnqiby;. 
And inferring an annual increaso by ex¬ 
cess of births over deaths at 500,000 
from 1806‘ to 1822, being l6 years, 
or . . . 

And Ibr acquired territory, via. 
in 1807, uialystock, 

1809, Finland, 

1812, Caucasus provinces, 

—— *■ Moldaw and Bessarabia, 

1815, The portion of Poland, 


8,000,000 


219,050 

1,101,898 

120,000 

310,(H)0 

.3,472.500 


We estimate tlie inhabitants of tliis em- 

- - - 54,476,931 


This vart population consists of several distinct 
races, which have been classed and calculated 
by several different writers under the following 
heads; || 

1st, Setavunians. These, comprehending the in- Oifflrcnt 
habitants of Russia, Poland, Lithuania, and Cour-Races, 
land, are estimated at 44,930,(XX). 

2d, Fins. These consist of the chief residents of 
Finland^ Livonia, Lapland, ami some other trilu's, 
which together amount to about 2,360,000. 

Sd, Tartars. They comprehend several tribes, 
aiul a great number of subdivisions of tribes. The 
Tartars premer are divided into fourteen different 
branches; the Noggiers into six; besides which are 
the Kirgusiens, the Araliuns, the Chewensens the 
Biicharens, the Bashirs, the Tcleiites, and the ,7a- 
kutes, who are taken tugcdicr at 1,3(K),000. 

4</i, The Caucasians, which comprehend the 
Ischerfcessens, the Awcheses, the Lesghies, the Os-, 
setts, and Kistenses. estimated at 1,300,000. 

5lfi, Monguls. Under this hcfid arc comprehend¬ 
ed the Monguls proper, the Calmueks, the Biiritens, 
and the Kuriles, supposed to amount to 350,0(t0 
only. 

6/A, The Mandshurt, in two branches, viz. Tun- 
gusens and Lamutea, whose uuinbcrs do not exceed 
80,000. 

7/A, Polar Peojfde, comprehending .Sainoiedes, 
Koijaeks, Ostj.icks, Kamschats, and hoiiic «inaller 
tribes, whose whole numbers are not more than 
300,000. 

8/A, The Colomsts. These include tlic various 
foreigners established in the empire with peculiar 
rights. The Jews amount to about 500,000; tlic 
Germans to 250,000; and the other Europeans and 
Asiaties to about 750,000; making together, under 
this head, 1,500,00(X 

The comparative religions classes in the Russian Rdigum. 
dominions liavc been recently stated as follow: 


• See Kraft, Stir la Surface Geometriqite de la Bussie. Navis Act. Petersh. T. I. p. 389—400. 

f It appears that the marriages in 1820 were fewer by 22,470 than in die year I8I9. 

i The births of 1820 exceeded those of 1819 by 48,265. 

§ llie debths of 1820 were fewer than those of 1819 by 1429. 

II J, B. Gcorgi Beschrdbung alter Nationen des Russischen Reichs. Hempel's and GeisJer’s AUuldung 
und Beschreibung der Volker aider Alexander. Le Peuples de la Russie, par le Comte Ch. de Reehbcrg. 








ituuiM Orthodox OlWit%web> 40,9iil,000 ' ■dNimcetofheregoktioliaoftii^pronhM. Rum^ 

Kmpire. Catholics abd'UnitB^raeks, 5>990«000 hxWi^wcs fbr ediuxrthm; i«««nd.iiw^^ ^“f***' 

Lutheran^ - - 2,i00,000 ratiftig. The mnfli of Uft w^s » stipend 

Reforaed or Calvinists, 82,800 1 500 roubles from the crown, andhu two muUahs in 

Armenians, - • 68,000 CasaiL The mufti of Taurus has joined with him 

Hernhuters, • * 9,200 , a cadi, an effendt, and five ulemas, who regulate re> 

Mennonites, • - 6,000 ' li^ous affairs, and administer the laws in that pro* 

Christians, - - — 48,902,000 vmoe. 

Mahomcdans, • • 3,100,000 The wonhippers of the Grand Lama have their 

Jews, ... 500,000 principal religious establishment at Damn, in the 

Worshippers of the Grand Lama, - 300,000 province of Udinsk. Their priests are numerous, 

Scluunans or Heathens, • - 600,000 and, in the province of Irkurzk alone, are said to be 

... — near 500, where they are very successful in making 
55,402,000 converts among the wandering tribes. _ 

The inhabitants of Russia arc divided into theOi<Imiit 
The peimle of Great and Little Russia, the Cos* following classes or ranks; for though all offices 
sacks, the Greeks, Amauts, Walachians, Moldavians, are equally open to every description of subjects, * 
and Bulgarians, ^ere to the Greek ^nrch. The yet exmosive privileges ore enjoyed by some numer. 
Catholics ore chiefly in Poland and Lithuania, and ous bodies. 

among the colonists. The Lutherans are to be The Nobles in Russia, though distinguished byNoUc. 
found mostly in Finland, Courland, and Esthonia, the several titles of prince, count, or baron, are all 
and among the German colonists. The Armenians upon an equal footing, and enjoy equal privileges, 
arc mostly in the southern ^art of tiic Asiatic divi. Their persons and lands are freed from taxation; 
sion of Russia, in the vidnity of Astrochan. The they are exempted fVom the recruiting ballot; and 
Calvinists, Hernhuters, Mennonites, arc idl colo> are not subject to bodily penalties. These exenip- 
iiists, except a few in Poland. Tartar^ contains tions arc, however, more apparent than real; for 
chiefly Manoraedons. Schamanism or idolatry is tliouf^ their lands and persons are not taxable, yet 
practised the Samoiodes and otlicr Polar tribes. a capitation tax, at the wfll of the government, may 
All religious sects, whether Christians or others, be imposed on their slaves, who form the most va. 
eqjoy equu civil rights; and the same protection in Inable part of their possessions. Though not in 
the exercise of their various modes of devotion, person compelled to serve in the army, yet they are 
The predominant party, the Greek churdi, possess bound to furnish from their slaves a number of re. 
about 70,000 places of worship, which'are served by emits in proportion to the demands of the service, 
about 160,000 secular ricrgy. There are 480 mo- In some of the more recently acquired provinces, 
iiasteries, and 156 nuaiwries, under the direction of such as Livemia, Esthonia, and in Poland, the nobles 
the regular clergy. The whde are govei ned by a liave, or rather exercisej^r privileges, extending 
Consistory, of which the Emperor is peipetual presi- even to the power of Uflltid death, over their vas* 
dent, and which is divided into three departments; sals; but these powers aKm from custom and gene- 
and these again into thirty.six sections or dioceses, ral acquiescence much more than from the existing 
The learning of the inferior clergy is very inconsi- law. 

derable; many of them can meruv repeat by rote a Tlte Clcrfi^ are exem]>t from taxation, and fromCkrt^v. 
few estabUAcd prayers, can scarcely read, and much 1 aqioral punishment; which privileges are extended 
less write. They are allowed to marry once, but to each eldest son, who must, however, though his 
not after becoming widbwers. Their sons must all father is excused, t^u the risk of being called upon 
be devoted to the ecclesiastical profession. They for military fcbrvice. 

are generally paid small stipends by the govern- The Citiaais are'divided into three guilds orCitircnt 
ment; but some few of .them enjoy landed proper- classes, according to the amount of capital they pos- 
ty attached to their benefices. A mw men of learn- sess; and have some most whimsical privileges pro- 
ing are to be found among the higher ranks of the portioned to their rank. Those of the first rank, 
clergy; but their number and acquirements have with a capital of from 10,000 to 50,000 roubles, 
never been ve^ distinrashed. may carry on home or foreign trade; may be owners 

The Catholic chor^ Bovemed by a Consistory, of ships; may drive a carriage with two horses; and 
comprehends one archbiwopric, nx bidboprics, and are exempt from corporal punishment The mem- 
about forty religious establishments belonging to bers of the second guild, possessing a capital of from 
the several orders Benedictines, Franoiseans, Cor- 5000 to 10,000 roubles, can onl^ carry on home 
melitea, Bemardines, and Trinita^ns. trade, bat enj<^ all the other rights of the first 

The Lutherans, established in Finland, in Cour- guild. The members of the tiiird guUd must enjoy 
land, and Livonia, are under the superintendence of a capital between 1000 and 5000 roubles; they may 
tbei^|,^Wipeclive Consistories, each of which has a carry on retail trades, be proprietors of barges and 
liishop i(B their pruident. boats, keep tavema, and drive one horse, though 

The other rwgious Christian denominations are not in a coach; but are not exempt from corporal 
rather voluntary ossociationB, recognized by the punishments. Besides these there are the foreign 
state, than, properly speaking, established eedesias* and designated citizens. In this class is compre- 
tical communities. bended eadi person who has twice served any dvic 

Few of the Mahomedans are very rigid in thdr office; leamra men and artists who can produce 



Kumbb 

Kmpire. 


*w 1 
V 


jif 


academic iMtawmiab; bwt|i^,wlM» VdMeMiAapitali 
firomioOjOPOt^SOOjQOOraaliHii} li4>oltiMde dealm, 
that ke^ and ahip09nu!ni« ^ use the sea. 

ThcM may faamen tw9. or horaes t» a coach; 
nay poeaen country houiea and gardens: may own 
ships; and are exempt from bodily penalties. None 
of the trading classes are exempt from the military 
conscription; bat they are allowed to procure su^ 
stitutes. 

I’dMsnto . )^e next class is that of the Peasants or free ipha* 
bitonts of the country. In tliis rank are indu^, 
1st, The ancient race of proprietors who cuttivote 
^eir own lands, but do not enjoy the right of possess¬ 
ing slaves. The males of this description amount to 
alraut 1,150,000. Sd, The Tartars, the Bashirs, and 
several other races, less numerous, to the south of Si¬ 
beria, who are all proprietors of the lands they cul¬ 
tivate. 3d, The peasants of Finland. Since ^e ac- 
cniisition of New Finland, the privileges enjoyed by 
the peasants of that country, under the Swedish go¬ 
vernment, have been conUnue<1. and confirmetl to 
them; and the same rights granted to those of Old 
Finland, where all arc now either proprietors or 
renters. 4th, The colonists, consisting of foreign fami¬ 
lies of agriculturists, who are proprietors of me lands 
they cultivate, and whose nimober is about 65,000. 
5th 'fhe military colonists. These are soldiers who, 
.after having served a prescribed period, have had 
land given to them, and a capital sufficient to cull'vate 
it, in the southern provinces. And lastly, llie free 
cultivators, a new class, foundetl by the present 
Emperor in 1803. They comprehend several vil- 
l-oges, whicli have been liberate as an experiment. 
Tncnuiiiber of individuals in I8l0 was 13,757, since 
which period they have rapidly mcreased, and are 
said now to be near 20,000. 

The class next below tijspse is that of the Serfs. 
Tii^ are chiefly peasants on the Crown lands, or of 
the province of Livonia. The first of these, the 
Crown peasants, amount to near 12,000,000, some 
of whom labour in the fields, the others in the 
mines and manufactories. The lot of this class 
seems to be placed on the confines betwixt liberty 
and slavery. Tliey may rise to the rank of citisens, 
they may acquire property, they enjoy the protec- 
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tioa of the law* j tMuiar amne restricUons, A 

quit their restgrngiWtp obtain employment for Baa ptrf. 
mted time; but tli^ oiW liable to be hired to ^ 
service of mines, or to be sold. Although the 
Empress Catherine rarely gave these peasants away 
as presents to fovourites, and the present Emperor 
has never done so, yet there is no legal security 
Moinst the practice; and consequently their condi- 
is scarcely less precamus than it was formerly 
The peasants of Livonia, amounting to about 
560,000, were slaves until the year 1804, when 
they first obtained the rights of snft. They ore 
now subject to some peculiar claims, but those 
claims are fixed, and tney cannot be removed from 
the soil without their own consent. 

The last and most numerous class is that of the Slaves. 
Slaves. These amounted, in 1782, to 6,678,000 
males, and at present are estimated to include 
28,000,000 persons. They ite in law considered 
Bathings, not as persons; may be bought, sold, or 
exciumg^, with no more restrictions than are en- 
aetod in dealing for cattle; and have no odier pro¬ 
tection against their masters than what is created by 
a regard to their pecuniary interest. They belong 
to the nobles, or to such civil or military officers as 
ba^e acquired the right of pi^scssing them. The> 
are divided into agnculturu, mining, manufoctur- 
ing, or domestic slaves, and have their condition 
or^ improved when drawn for military service. 

The accounts of the agricultural and mauufoctuv- Pnductioiu, 
ing productions of Bussia are fully detailed in the Commerce, 
article of theFnryefopredm already mentioned. They 
hare undergone very few alterations in their n;^ 
ture since that article was written; and, consequent¬ 
ly, only that their amount baa increased with the in¬ 
crease of population and the extension of territory, 
no o&er notice seems here to be required bevond 
foe value of foe imports and exports at diflwent » 
periods. 

The following Table exhibits a view of foe Im¬ 
ports into, and Exports from, the whole of the Rus¬ 
sian dominions, by sea and by land, in bank assig¬ 
nation roublea, estimated at four franca each, at se¬ 
veral periods: 


Year. 

Impoiti. 

Expottv. 

Together. 

Value la Pounds 
Stadiag. 

1797 

1802 

1803 

1805 

1819 

86,980,111 

56,330,094 

55,557,675 

55,5^.11»« 

167.599,008 

54,601,368 
63,277,759 
67,148,643 
■ 72,434,095 
210,589,310 

91,581,479 

119,607,853 
122,706,318 
1*7,963,213 
378,188,310 

15^263,570 

19,934,642 

20,451,053 

21,277,152 

66,531,235 


ttovern- 

mrnt. 


The chief exports aift corn, hemp, tallow, flax, 
flax-seed, irm, furs, linen goods, live cattle, fonbCT, 
and potash. The principal imports are cotton and 
woollen goods, wines, dyers’ dnigs, raw silk, cotton 
wool, tea, sugar, coffee, salt, silk goods, fruit, and 
foreign sQver coin. 

The Government Russia is an absolute heredi¬ 
tary monarchy, in which foe Emperor is foe sole 
framer of foe laws; but, as in other absolute 


monarchies, foe exercise of power is tempered and 
somewhat moderated bjr foe rights and privilege.^ 
to which many bodies in different {wovinces have, 
by long established uaage, aueh claims as would 
be dangerous to foe monarch to infringe. In the 
adminiftration of foe government, there is an uni¬ 
formity preserved throughout all foe several pro¬ 
vinces, and in foe different branches into which foe 
executive poVrer is divided. The Emperor, through 
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Huauan the direetlng tentite, iaiueR his nkases or laws to the 

Kmi-w ^ Governors of the several province'*; which laws are 
executed by a Board, divided into sections, of which 
they are presidents. Kctiidcs the civil, there is a 
military governor in each department, to whom 
sdone the affairs of the array are intrusted. There 
arc deviations from this regularity of hvstem among 
some trilies of Cossacks, vmo are ruled by their he¬ 
reditary ehiefs, and among the ruder classes. Tlic 
ministers me appointed to different branches, deno¬ 
minated i'oreign Affairs, War, Marine, Interior, In¬ 
struction, Finance, Justice, Police, Agriculture, and 
Kcclcsiastical. 

The Civil and Criminal codes of Russia are very 
imperfect, notwithstanding the efforts directed to¬ 
wards Its improvement by the Empress Catherine, 
and the more practical, but unfinished attempt of 
the present Emperor. In the cities, two burgo¬ 
masters and four counsellors; and in the country, 
one justice, with two noble and two plebeian pro- 
pi letors, foim tribunals of the first iiistuice. From 
these, appeals may be made to higher courts in the 
several provinces; |pd from tht'in again to the 
supreme tribunals at St Petersburg or .Moscow. 
Among llie less civili/wl people, great deviations 
from this system are still indulged ; anti their chiefs 
exercise an heretlilary pi.wer in < imI as m'cII as m cri¬ 
minal matters, over their sever.d ti dies. A kind of 
Court of Ctmscience exists in most places, sshieli 
hears verbal complaints; acts as .irliilers in differ¬ 
ences about smaller nuttcis, and exercises power in 
liehalf of minors and imberalcs. 

Ftnsnet*. • The Finances of the Uusfian empire are not sub¬ 
mitted to general inspection with the same freedom, 
nor n ith Ac same acairacy, as is now praetisctl by 
most other governments. The great depreciation 
experienced in the paper currency creates some 
• difficulty in ascertaining the amount of the income, 
expenditure, and national debt. Besides tliu pay¬ 
ments in money, so many personal services and 
other benefits are derived to tlie crown, tliat the 
bare produce of the taxes falls considerably short 
ji of tlic effective revenue which is extrailed by the 
government. The chief taxes are the eapitatum- 
tax of two roubles from each peasant, and five from 
each burgher; the property-tax of per uni. on 
Uh* capital of the traders; and the duties on the im¬ 
portation of foreign goods. The other mateiial 
sources of revenue are, the monopoly of distilled 
corn spirits; the profits of the coinage, of postage, 
and of stamped paper; and the sale of we^ (1*010 
the annual cuttings of the royal forests. These se¬ 
veral brandies have been estimated to have afforded, 
in tlic year 18S0, oliout thirteen or fourteen millions 
Sterling, including tlie kingdom of Poland. The 
cxpences of the state, for many years, exceeded 
the itieome; and thus the public debt has been 
constantly increasing; but, it is said, the revenue 
now equals, or rather exceeds the expenditure. The 
national debt is supposed to amount to 1,000,000,000 
roubles, or altoiit L. 160,000,000 Sterling. One- 
half of this is belicverl to eonsivt in the government 
mper roubles, which havo been issued at a gradual¬ 
ly increasing depreciation. The other half, or fiind- 
TO debt, is principally owing to foreigners, and the 


intelraij^ paid to them in silver money. This state of RaMun 
dflbl^ for so extensive and so numerottsly jpeopled a £>n|iin. 
country, may not appear very heavy; but m Russia, 
there is only piper money ^ circulation, and the 
constant drain to pay the interest of the debt in the 
precious metals, makes the difficulty of returning to 
a metallic currency almost insurmountable. The 
project of a sinking fund was adopted in I8I7, but 
it has hitherto mode but a slight progress in redeem¬ 
ing tl>c debt, or in diminishing the quantity of w- 
culnting paper; which is not at the present periM 
wortli one-lburth of its nuimnal value. 

The increase of the Russian army has far exceed-Arn.i 
cd what has been experienced in either the territory, 
the population, or the revenue of the empire. 

Czar Peter J. in 1687 had of regular troops 10,000 


£m}seror Peter I. in 1724. lOS.S/iO 

Empress Elizabeth in 1717 . 162,750 

Empress Catherine in 1771 . i;j8,lo7 

-in 1786 . 26a,662 

Emperor Paulin 1800 . 368,71 H 

Emperor Alexander in 1805.428,287 

-in 1820.989,117 


At the last of these jieriods the laud force wa* 
composed of tlie following descriptions of troops; 

Men. 

189 regiments and 565 battalions inftntry 619,722 
76'fcgiineiits and 563 sipiadrons cavalry 118,141 


30 b.ittalions artillery. 47,088 

Extra corps . 27,092 

Irregular troops (horse and foot). 105,514 

(Jarrison troops. 77,000 


989,117 

Resides this prodigious force, a national guard, or mi¬ 
litia, lb organised in all parts of the empire, excqit in 
Siberia and the two northern European jirovinccs. 

The expenee of this vast force is very small; the ar¬ 
ticles for their equipment, provisioning, and arming, 
being of the thcapesr and coarsest ki nd; and as the re¬ 
cruits are p'xicii’xid bj ballot, and the pay of officers 
and men i- low, thewhole expence of theestablishmem 
is only 20,000,000 roubles, or about L. 3,000,000 
Sterling. The institutions ibr military education arc 
fully commensurate to the extent of the force. In 
tlie Cadets-house at Petersburg are LOOO youths; 
and the whole number in the empire, under appro¬ 
priate instruction fur the military profession, amount 
to nearly 3Q00. 

The navy of Russia has been neglected; and al- \ ,y il I <>r, 
though the present force is equal to what existed in 
1818, yet its character is muw inferior, as many of 
the ships are become old. Very little timber of the 
best quality is to be found in the Russian territory; 
but every other article, required for a navy, is abun¬ 
dantly and clieaply supplied from domestic sources. 

The fleet consiats of 82 ships of the line, 18 Iri- 
gates, 6 cutters, 7 brigs, 25 floating batteries, ISl 
gun-boats, and numerous armed small craft. Tins 
force is divided between the Baltic, the Caspian, 
and the Black Seas. The whole number of officers. 














('utopcftB seamen, and marines, with which the fleet is mau- 
•*“““■ n«l, is about 32,000, .who arb obtained by ballot 
the seafaring {wople of the mai'itime pro¬ 
vinces. T!ie naval ports arc at Cronstadt, lle\el, 
Sweaborg, and Rotschensalra, on the Baltic; at ,\rch- 
angcl, on the White Sea; at Nikolajew, Scwastopcl, 
Taganrog, and Cherson, on the Black Sea; and at 
Astrarlian, on the Caspian. 

Having thus given a \iew of the general condi¬ 
tion and circumstances of the lUissiaii empire, in 
those respects in -which alter.itions have taken place 
nince the article in the IliwifchpeFUta was written; 
■wc may now proceed to a more p<irtieular dcseriji- 
tion of its members and divisions. 

CuROPKAK Russil, IVCLUDINO THE DEPENDENT 
KiNCDUM of I’OLANO. 

The grand division of European liussia is into six 
provinces, via. 


Nani-s. 

Kctrnt in 
S<iuarc Miles. 

Popuintion. 

East Sea Province . 

GrCiit Russia . 

192,064 

9-38.929 

88,256 

192,362 

JI.';9.712 

46,741 

3.8.57,107 

21,330,279 
6.12 4,580 
2,550,700 
8,180,022 
2.7.:2.324 

1 .ittle R ussia . 

Koutli or New Russm .. 
West Russia. 

Poland. 


It thus appears, th.it in the whole of Eiirnpc.iii 
Russia the density of the population is soincwJiat 
less than persons to each square mile, or iie.irly 
one person to 282 English statute acres. 

The East Sea province is divided into the follow- 
mg governments, viz. 


Nanus. 

Extent in 
Si|Uaro Mile& 

Population. 

Petersburg . 

18,090 

808,512 

Finland . 

1 . 34,444 

1 , 346.139 

Esthonia . 

6,890 

396,032 

Livunia . 

20,110 

’ 737,734 

('ourland. 

9,544 

568.690 


The inhabitants in this province are nearly one to 
twenty acres of land. The principal cities in tlic 
government of Petersburg are, Petersburg, one of 
the capitals of the empire, with .300,000 inliabitants ; 
Kronstadt, with 35,000; Narva, with 3800. In Fin¬ 
land are Helsingfors, with 8000 inhabitants; Abo, 
witli 11,300; Ulciiborg, with 3350; and Wiborg, with 
3200. 'File cliief ‘‘i^of Esthonia is Revel, with 
15,000 inhabitants, llie cities of Livonia are Riga, 
with 30,000; Dorpat, with GOOO; and Pernau, witli 
2.500. The only city of note, in Courland, is Mil- 
tau, containing 12,000 inhabitants. No other places 
than tliosc here noticed, in the East Sea province, 
contain so many as 2000 inhabitants. 

The province of Great Russia is divided into 19 
governments, whose names, extent, and population, 
are as follows: 


Nmbm. 

Extant in 
Square MUl*. 


Moscow . 

10,500 

1,289,823 

Smolensko . 

22,088 

1,2.97,0)5 

Pskow, or Pleskow. 

22.29.3 

7h.3,915 

Novogorod . 

5 4,9.97 

960,000 

Oloni /. 

80,7«9 

352,904 

Archangel . 

316,13.3 

162,666 

Wologdii ... 

163,712 

802,178 

Kostroma. 

38,570 

1,422,700 

Nishegorod .. 

20,.501 

1,349,508 

Wolodimir . 

18,669 

1,306,046 

Tula. 

.11,901 

1,093,721 

Kiihiga. 

12.736 

1,159,600 

Twer. 

24,213 

1,23.3,3.58 

Jaroslaw . 

14,528 

1,022,991 

Kurst. 

14,954 

1,611,109 

Orel. 

16,779 

. 1,270,085 

Uiason . 

14,558 

1,270,291 

Tambow . 


1,391,400 

Woi oiicsh. 

32,487 

1,4.16,157 


'Bumpnn 

RuMia. 


The inhabitants in this province are nearly one to 
twenty-four acres of land. The chief cities in tlie go- 
V eminent of Moscow are, first, Moscow, one of the 
capitals of the empire, nearly tlic whole of which 
was destroyed by the fire in 1812, when the French 
troops were in }>usscssion of it. It has been since 
rebuilt in a great i»irt, as fiir as regards tlie dwell¬ 
ings of individuals, but many of the public edifices 
are yet unfinished. There are now rebuilt upwards 
of 200 churches, more than 9000 houses, and be¬ 
tween 6000 and 7000 booths. The number of in¬ 
habitants in the summer of 1820 was about 200,0(M); 
and in the following winter, when the nobles, with 
their numerous establishments of domestics and 
slaves, took up their residence in the city, they are 
said to hav e hoeii increased to about 50i000. The 
city of Kolomna contains 5809 inhabitantK, Ser- 
puchow 5540, Werejs 5941, and Moshaish 3944; 
all tlie others have less Uiaii 3000 inhabitants. In||k 
tlie government of Smolensko, the city of diat namUr 
contains about 12,000 persons, Wcasma 11.50. Ples- 
kow contains 10,000, and Toropez 12,000 inhabit¬ 
ants. Novugorod has 10,000, and Storaja Ru^sa 
5250 persons. Jn the government of Olonez the 
city of Petrusawodsh has 3285, and Kargapol 3032. 
The only city in the |[avernmcnt of Archangel is of 
tliat name, and contains 8000 souls. The popuhi- 
tion of the city of Wologda amounts to 10,529, ond 
of Oustjiig to 12,000. Kostroma contains 8000, 
Golitzkaja 3300, and Galitsch 6000 inhabitants. 
Nisbegorod has 12,000, and Arsam.-is 6000 persons. 

No place in tlic government of Wolodiniir contains 
2000 persons; tlic capital of the same name has only 
1500. 'J'nlit or Tuola, the chief city of the govern¬ 
ment of that name, has 30,000 inhabitants, Bjeleii 
7000, and Ohajew 3200. The city of Kaluga con¬ 
tains 25,000 souls, Borowsk 6000, and Koselsk 
3500, In Uic government of Twer, the city of that 
name contains about 20,000 people, Stariza .3500, 
Ostaschkow b'207, Torshok 15,000, Wolotschok 
8500, Kalasin 3521, Kashin 3513, and Beshezk 
3120. In Jaroslaw, the city of the name has a po- 
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l< uroiHAn pulation of 8i^000» Uelitach 7000, and Ro^w 6000. 

Kiihw. ^ 'fiig guvemnHmt of Kurst contains the city of that 
name, with SO,000 inhabitants, Rylsk with 6000, 
•^titUha with TWO, Bicigorod with 8000, Korotsha 
with 4000, and Obojan with 5S00. The city of 
Orel has SO.Ono inhabitants Minsk 6000, Bolchow 
14,000, Bfiansk 5000, Trubtochwsk S500, Siawsk 
'5,000 Liwny 6000, and Jelez 8000. The city of 
Kiasan, in the jifovemnient of tliat name, contaiiu 
5000 souls, Soraisk 4500, and Kasimow 10,000. 
The j?oi eminent of TomLow contains Tombow, with 
15,000 soids, iluslow with 8000, I.ebedjau with 
i'500, Lipesk with 6400, Kirsanow with 4500, Mor- 
shansk with 5500, Shazh with 6500, Temnikow with 
4 'iOO, and Jelatma w ith 5800. Woronesh has no city 
of more than 3000 souls, except die capital of the 
same name, which contains about 15,000. 

'I'he province of lattlc Russia, composed chiefly 
of die Ukraine, or the country of the Cossacks, the 
best ]|)eoplc(| of the whole empire, is now divided 
into ioiir governments, vu. 


Names. 

Fxtent in 
Squaie Mdt<i. 

ropulntion. 

Kiew. 

17,5.47 

24.717 

22,983 

16,810 

1,353,800 

1,471,000 

1,378,500 

1,033,000 

Slobodsk Ukraine. 

Tachernigow. 

Pultowa. 


The inhaintants arc about one to eight acres of 

I (lid. The city of Kiew, or Kiow, contains about 
40,000 inhabiUnts; die population of no odicr place 

II dit government reaches beyoml 3000. Charkow 
(oiitains 15,000, Sumy 15,000, Bielopolje 9000, Le« 
linijan 8970, Aclityrka 12,788, Bogoduchow 6749, 
Walkj 9286, Smijew 5000, and Isjuin 4248 inliabit* 
.lilts. The smaller towns in Slubodsk Ukraine are 
numerous. In the government of Tschernigow, the 
(ity of that name contains 10,000, Neskin 16,000, 
UUichow 9000, Nowgorod 8000, .Starodub 4000, and 
Uglin 5077 inhabitants. Pultowa has 10,000, Mir- 
^Tod 7437, Lubni 6000, Pcreaslawl 6000, Solo- 
tunsclia 5500, and Kreinentschuk 8000 inhabitants; 
besides which, the smaller towns and villages iii die 
government of Pultowa are well peopled. 

The province of South Russia, a great part of 
w hich has been added to the empire in die course of 
the eighteenth, and the first ten years of the nine- 
leendi century, is divided into 6ve governments, viz. 


Names. 

Fxtent m 
Squate Miles. 

Popidation. 

(^atherino^w . 

3<),757 

25,738 

43,562 

18,711 

77,034 

944,904 

523,6(M) 

437,428 

310,000 

398,103 


*Fniiinflii . 

Bessarabia. 

Land ot the Don Cos-l 
sacks.....y 


The inliabitants are about one to forty-nine acres 
of land. The city of Cathcrinoslaw contains about 
5000 iidiabitaiits; none of the other places more than 


2000; md only two reach to that number. The 
towns in the government of Cfaerson are idmUst ^tuwia. 
wholly of very recent foundation. The capital of 
that name contains 5000 inhabitants, Nicol^ew 
(founded in 1789) 9000, and JeUsaw^rad 12,00a 
The greater part of the inhabitants of l^urida are of 
the Tartar race, and of the Mahomedan religion. 

The population of the cities has been very fluctuat¬ 
ing since this district first came under the Russian go¬ 
vernment. Kafla or Feo^sia, formerly the seat of. 
the Genoese trade, with the countries around the 
Black Sea, and then stated to have had a population 
of 40,000, when visited by Dr Clarke, had only 50 
families; but in 1820 h^ increased to more than 
4000 persons. Simferopol, a fVonUer garrison city, 
has 20,000 inhabitants, of various nations and reli¬ 
gions. Baktschiaarai contains 5777 persons, mostly 
Tartars, and Koslow 4410 of the same description. 
Bessarabia was formerly a part of Moldavia. Aker- 
man, a strongly fortified place, has a jpopuintion ot 
about 10,000. Ismail, celebrated for its siege, and 
once containing 40,000 people, is still in ruins, and 
nearly without inhabitants. The only city among 
tile Don Cossacks is Ischerkask, in a very unhealtliy 
situation, but containing a population of 15,000. 

West Russia comprehends Uiosc provinces of Po¬ 
land and Lithuania which have been farmed into a 
component fiart of tlie Russian empire. They have 
been divided into eight governments, viz. 


Names. 

Fxtent m Square 
Miles. 

PupulaUon. 

Wilna . 

23,061 * 

1,328,100 

Grodno . 

11,4.34 

842,500 

Minsh. 

14,140 

914,686 

Witebesk. 

23,424 

1,135,100 

Molnlcu . 

19,584 

963,400 

Wolhynia. 

29,739 

1,464,000 

Pixlolia .. 

20,224 

1,606,400 

Bialystock . 

3,370 

219,050 

The inhabitants are about one to eleven acres of 


land. The chief cities and their population are, in 
Wilna, Wilna with 25,000, ofwhom 12,000 are Jews, 
and Kieydani, with 5000 inhabitants. In Grod¬ 
no, the cityU' that name, with 5000, and Slonem 
6000. In Minsh 6000, in Slusk and in Pinsk 4000. 

In Witebesk, the city of that name, 15,000, Welisk 
4700, Dunaburg 4000, and Folozk 3200. The 
city of Medtileu has 16,000. The cities of Wolhy- 
nia are Berdyezeu with 10,000, Zaslow with 4500, 

Staro Constantino with 4200, Ostrog with 4500, 

Rowno with 3270, Waldimer with 3126, and Dubno 
with 5635 inliabitants. In PodoUa are the cities of 
Kamcneta, witli 5650 inhabitants, and Mohileu with 
7000. The ci^ of Bialystock contains 3350 inha¬ 
bitants ; and no other place of that government 2000. 

The ancient kingdom of Poland has, b^ successive Kingdom of 
divisions, been reduced to a small territory, whenf®^*"'*. 
combed with its former extent. A description of 
the Duchy of Posen, a part of it, is to be found in 
this work, under the head of Prussia. Gallicia is 
united to Austria; part is included in the present pro¬ 
vince of West Russia; and a very small portion, con- 
1 
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Kiiropean taining the city of Cracow, and the surronnding dis- 
**“’*!*• trict, is tormed into ani^ndepcndcnt republic. The 
part now called the kingdom of Poland is, properly 
.speaking, a Ru.ssi.an vicerbyalty. It has indeeil, 
been permitted to retain some of its ancient forms 
and institutions; but it is cfTeetivcly, at present, a 
mere province of tl>e Uussinn tmipire, and in that 
view we must now consider it. 

Tl»p grand divisions are into eight Way wodeships, 
.ami these are again subdivided into Oliwodeships. 


Name of U av> 
WCHkbhip. 

i'AUItt III 

Stjii »rt 
Mllib 

t’o])iil.itiun in 
1(1 III. 

('.spil.il. anil llieir 
liihdbi Units. 

Massovia ... 

m:>s 

'IS 1,000 

VVai san* 

!JS,()()() 

Kahtch. 

CiKdJ 

.) 12,000 

K.ditch 

7,510 

Cr,icow . 

1 lOO 

■11 o,000 

kielce 

.1,000 

.S.iiidoimr... 

.jffS'J 

CW,()00 

It'idom 

1,500 

I.iiblin. 

(id 'i? 

1 <10,000 

l.iihlin 

10, iOO 

Pokicliia .... 

t-M) !• 

‘2hd.()(M) 

'^leillec 

2,14.7 

.\tigustow 

fisTO 

.Tfj.OOO 

siivvalki 

0,000 

Ploi k. 

fix) 

.‘JOI.OOO 

Plock 

(i.OOO 


The inhabit.ints are one to about nine .acres of 


very jwor, but alM)iit 100 enjoy very extensive estsfe). Kiirom‘.ii) 
Some restrictions in the use of title.s h.ive been re- 
ccntly ibtruduced, which prevent those Iroin .-i.siim- 
ing tliein who do not possras .a graduated specific 
ainouiit of income accoriling to the title. Prnfi ssors 
of the uinxu'silics of ten ^ears standing, civil ,md 
niilit.ai'y »>IHccrs of the same Icngtii of scr\ici,an(l 
such burghers as lu.'iko useful discoveries, iiuiy he 
now .■uliiiittcd into the r.inks of luiliility. *The 
burghers Inve some livil rights grante<l in addition 
to those formerly (Utjoyefl. 'I lie |H’asaiitM li.n e, Jiow - 
over, been most Ixiulited bj’ the diM.ions that have 
been in.ide of Pol iiid. I nder the aiuient sjsteiii, 
this niiiiiei'oiis cl.iss of persons h.id neither ]iri)j>prt\ 
nor rights; md their coiiimon proveib, “'VVe liiiv’e 
nothing but what we ilriiik,” is sufficiently descri[>- 
live of tlicir low cniiditioii, and their habilu.d iiiUiin 
per.uiee. 'I In y h.ive novv acijuircd jiersoiial frec- 
<lom, .Old tlie ngiit of holding landed propertv. 'lo 
this e.xtciision of fivi’doni ni.iy, in some measure, lii 
attrilmti'd the reeent iiicre.ise of iiiliabit.iiits; as many 
of the (ierni.m emigiMiii. would not have availed 
themselves <if the gieilev fertility of the I’olisli sod. 
whilst the old sLivisli (h'gr.adatioiiof the pcas.iiits was 
continued. 


i.ind 

., 1,1 , 1 , P il.md is gcncr.ally a levtl country, hut ton arils 
iiiiti, .iml the south is luore iiiidiil.-iting. ,ind some of the bills 
N(hh. riseto till hriglil of _'()(10 feit aliove tlie 1, vel ol' the 
se,i. ft Is well supplied with riii’iimg stre.aiiis. 'I'o 
tlie iioitli of till \'etul,^nd the Jhig, the will is foi 
the miet p.iit s.md_\. gener,ill_\ fertile, in the 
>oiith, the soil Isa iiih veget.ihle mould, uiteimix- 
ed with ni.iisills ,ind nioiassis. The ilmi.ite is 
colder in the winter tli.iii in the same l.ititiide in ficr- 
m.'Tij .uid i r.iiiee. 'I he proihutioi's .ue, loiii of all 
kinds, litinp, II i\, hops, tob.icco, vmo 1, flint, eattle, 
.iliiiiid.iiue of g.iiiie, iner ti'li, hoiiev, and w.ix. 
'i’!ie miner il' are i ipjii r, Icid, iron. ,in I c il mniii 
There is mill li in.irh'e. .ddi.ete;, and limestone, .•md 
in some p.irts snij.hiir, s.dtpi tre, and co.d The 
ni.muf.u'tui 111 , ’.iboiir is chictl) de'tioid to j.iovidc 
clothing, and the niosi liimicly ai tick's fnr deuicstic 
Use. 'I'he .lews art the chief tr.idevs, ni iimtacturcrs, 
•Hill innkeepers; ,md tlicr dwellings, in t-|ii* towns 
mil villages, .ire far better than ihoic of tile ilergy, 
or even the lovvci iiohililv. 

iii.rcit inhabitants liive iiicre.i«eil at an i‘\trnirdi- 

lisst II- ii.iry iMtc since tlie return of tiaiiijinllit}. the 
iiInliKiiit dillcrence between tlic ^ear 1.S1.3 .uiil !8jy ap. 

pears to be 708,100 individuals, iiiaiiy of whom are 
(ieriiwn colonists. 'Ihe number of Jews in I.Sl!) 
was All religious prolessiona enjoy cipi.'d 

rights. flic Homan Catholic is the priihnninant 
•sict; their hier.ircliy consists of.iii archbishop and 
five bishops. There is .i ('iin.iri.'in bislio)i of the 
(Jretk ritual, who presides over ‘JOO churches 'llic 
I.iillierans aie about l.'iO.OOO, vvlio have a consistory 
and sujieriiitcnilcnt. The Calvinists ,ire about h'OOO. 
Jh'siil*s these are several nthillcr Christian .sects, and 
more than 100 families, of Mahi>ineil.ans. The nobi¬ 
lity are very numerous, cuinpreheiiding more than 
b'Q,00 ) faiiiihes. They are lilstinguisbed by diflfer- 
ciit titles, blit have none of the privileges of rank, 
unless they possi-ss property. Many of them arc 
voi.. VI. I'Aiir it. 


'J'he present coiislitiitinii of Polniiil is ,i lniiite<lf<'>>*'ieuiiiii> 
iiioiiarchy. The I.mperur noiniiiatis Ihe King, who"' •■"'ini- 
lias the sole cseiiitivi power. Tin legisl.iturc i.s di-" '' 
vided iiiio two eh imlx rs. 'J'he upper, or senate. 

Consist' iifthiity lei nilii'i.- iiiiuii'iitcd for life by the 
kill.*; o‘' wliiini ti II .in hi-'iops, or i Icig) (.ipprov- 
id I V rki Po) ej, 1< 11 .irc Uaywodes mil the other 
ten C.''-.lell m-, or ^l.ign.itis. 'I'helowii iioii-e coii- 
■■'sls of si\t_v mimhcr., who must h.ive attaiiieil tO 
jl.irs. '1 hej .111 ilio..eii for nine u •)•>, hut every 
third viar tf’e leliniiuiit of one-tliiiil of them is ile- 
tiri.iiiii il hv lilt ‘1 h.ire eh I till hy the provincial 
.!-seiiiI)lies oftlie iiohh s, win ri tlii-n .neat Jc.ist liOO 
i|ii ihfiiil ell II s \ i omim-Moiier IS appointed for 
civil .fhiii'., dii.ithii forein iiii, 1 m.itler-, and a third 
til (ill nice. Tliesi three per oils, with the uuiii- 
lerswhosit m the .'"iinblv, not bv election, but of 
iiglit, .‘Il the oiilv memhirs periiiitteil tospc.ik, .tiid 
.ill the olheis give tlie.r vnti s in silenie 'i In asscm- 
lilics are coiueiied I'vei v oilier ^ear, .mil sit onlv 
fourteen d.ivs to ih jiilch •-iieli liiisiiiess as is I,ml 
befoie Ihtiii. I In _v ii ‘vi oo power to iiiili,itc a law, 
nor tile right to i >ci t isi .my ini|iiisitiii i il fuiutioiis 
The .i-iseiil of tin iijipei i hainher is not mihspuiis,i. 
ble for proendg.stmg a new law, if it lie .ipproved 
by the loivir lii.imhcr, on the rciummcnilatiun ol 
the king 

Tlie I’oles hill Ibrineily f'W or no wiitteii l.tvv.s;i 
but in tlie vi ir lii.>7. lloleslaii the J ifUi introduced 
the use of the l.iw-lnnk of Magilelnng, vvhicb bus 
been contiiiiiid I'.er since - ilii loii.pciidiuiii of ci- 
V'd anil criiiniiil kiw flic loe-il lourls consist of 
the Liiidowiiiis; till next h.gher coMl extends ovei 
iMch WaywotlcJnp, .'iid Iroiu them there is a court 
of gciicr.d .■i].))c.il. A new eoili of l.iws li,is hci-n 
dr.iwn up, but is not vit i,i pi..it cc. 

The income of Poliuiil is about L .S.ln.OOO .'stcrln'g, ! m >. .i. 
derived from a hearth and i,ipit,itioii-tix ; fiom 
stamps, customs, lotteric,, .and posting. 1 he civil list 
is about i.. 170,00i>, uiii -half ol w hicJi arises iroiii tin 
) 0 
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\ I iL )iititinal (iomBin<t, th< otlur is tikdi fiom the public 
''' ‘ tri isur;y. 7 hi (libte ut tiu t ti iiKliiihiig old lud 
'**^'“^iuw amount li ■'OOiMXi l’< li'h iildcii Ihi i\- 
|l•IU<!l arc Hot KLiiiitiU In un i no biidjL'it his 
\it bee II III idi jjiiblii slid till iiitrodiiili III ut tin 

IU>\ (Olistitlltli II (lid till lUissiiill III till llUMSIUl 
Iiiipc rml i iiiiilv 

I III 11 iii\ < nis sts o( (i,tiiMi lid mil \ tnd „(l Odd 
I viIm 1 I I iiin till io\ il I'll II ils fill III I boilv of 
I Odd lilt til iiiiiit ir\ III j; till/itiiiii Is lilt vit 
iiiiiplitiil 1 vti^ I’lili ^Mthoiit < vii ptioii III I ink Ml 

III I n I h\ till 1 1 oldii I tiiini till i i iltMiii- 

IV til tliiite , but III pi iitiii inline mil ivnpiii 
to the ^tiiiiil mil III illowi d I III inn kit iii 
supplied linni 1 III iiinl II toi^ it Koiisku but tin 
i tnni n is will i cloths ioi nniloini niii t In 
ill ivcfii 1 1 oiii otlii I c milt I ii 1 III 11 IS 1 I 111 It V I i 
, iiipoH 111, iltJiiiii h sdtpeiti I ihtind lilt * 

Vm till III s I \ 

Jin ill iiiiiiioii oi Ilussi I toinprt hi nils the wliolt 
I \iitbiiti \si I mil ivtiiids lioiii Ion .itiidi 7 
It to |<|0 .. list lioiii 1 olid III mil tiom liti- 
tiidi S ''S tiiTS ninth 1 In % i l iloiiiiiiioii i 

inlinlnlid to be s]iii id ovii tli ot tin I mil i>l tin 

^IiiIm mil til 111 I itlii I inoii tbii mu tinid il tin 
sill I 111 of till nholi of till iiiiitini lit il |i< 1 1 ms III It 
' ifil 1 hi 1 istiin iliMsiiiii III till \siilii In imtiiii 

' " tiny tioin tl i iivii liiii \ in ^ i ni n, Ills mi its 

siinthiMi mil iistiiii puts lit inmiiit nil I in^i s 
ml III ts mti 1 III! tin II ui sivud ihin Uiiliiiii 

t I (I I Vii tn t I III in V 1 st III I SI It I Iovi lid 
vvitiivMiiil lii^i 1 iki s 111 i\tt iisui I II V iti d pi mis 
mil tl iiiilil iti s ton lids till sluiiis ol In In/iii 
Oil UI, 111 \ 1 st III Ids Ilf iti III d II 1 I III ib\isiiiii to 
till Mistwjid h IS inileid smut i m^i il iiimiii- 
l nils, ispii 1 lily till Alt null ill nil on tin smith tin 
( ril I tii .,1 mi till nest iiid tin iid^i ol ( im isiis 

mi till smith ivist with linn \iiiiiis pii)|iLtin,r 
bi mill s but tiikiii 1 t wlioli It mil Ik ih mb 
id IS 1 \ 1st b \i I pi uii pull illy will lid but by its 
(liiiiiti intI sod ill nliptidloi tin inii i i m tin 
imidmt o( bum 111 btiiii,s 1 In sod I > tin wistw ml 
III tin T I il lilt lint mis >i,cniiilly my bitili ind 
piudiuis ibiiiiilnu iiliiMisol linn Inil i tin list 
wild It Is biiiiii told, uid siuicly exhibits my 

kjiiiplmiis of ii^it tioii 

S litj Altlimi,,h Iliissi 1 III \sii IS in jint siiiimindid 

by, md 111 sunn ])nts luitrid with mount nn iit 
thill'nil SI M r d linn II pi mis of ffii It I \li nt iisiu). 
ly diiioiiimitid S/tp/i t 'Jill most iiuiiikibli ol 
tlitki in till kiii'issih Stippi bitiiiiii tin Irtish 
and the Orenbin,; bouniliiy Inn It is iiiiy diy 
iiidbui ndistiiit w ith sunn I iki s wlnisi witiiis 
vilnn III! Jew Mills hue lopioiis stri mis m tin 
•prmi, tiiiiii tin iiultid snows but in siminnr iii- 
lonii ill id lip Tin \\ ul^iii K ilinuik Mifipi bi- 
tmiiilln Lid ind the \\ olgi, extindiny; lioin the 
(aspin St I tuNunaia is ol tin simi deseriptiun 
Ihe Klim 111 Mefiin, ixtiiidinfr tioiii ttn (aspiiii 
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*^(a to the Don and the olga, rt'sctnble s a lake re- An me 
Linll} driid u|i bung lurti^d of a iinxtine oi sind 
and clay with in imdulaliiig surfiiic, inteimixed 
witii silt likis mil uiurly lUstitiitc of ngitition 
Ihe uthii sti ppc witli slight x unties ui ihirieti] 
an that of Jciik, Intween tin iiiiis link irid 
Ktiiiii tom lung on the ( ispi in Si i, ol Kuban ix> 
liiidnig irom Kiibiii to tin Miintseh mil tin like 
oi liolseliii, eii fettish to the e istward eii tin I i d 
lit Isehuii oil both sides the nvii ot tliiliunn bt- 
twiiii I obiil iiid tin litish md the ISnthi lie- 
tweeii the htish ind the Ob lu these inai be 
idded tin \ietn pi ini between tin bTtli degiii ut 
lititiide mil tin lio/iiiOeein whose ivhull siiiiiee 
IS hull more thin nun msi , iiiixid iiitli roiks mil 
bound up bv tiosl betwixt tin md ileveii months in 
tlie yi 11 llusi ixteiisiie plinis iii sonntinn 
pissid by till w mdiiine tiilns, who liiid subsi tuiii 
on tin It s(i nil spots wbull ut to In met with on 
tin It inks ol tin iiieis tint bound tin m 

lilt Mills ot Asiitii Uu'sii tint nnpti tliim-it„ 
stills into the \ietii S| i m nnoiig the ino t ion> 
siikiibli ol the mennt wiiild, llieniot iiiniik. 
ibli ol tin St III Ivt lilt Ob wh ise imn e is 
MKi mills in Jin til duiiii^ whii Ii it iiciut tin 
gii It iiiiis tin loiUjtlu Ktk tin litisb (wliii li, 

In toll tin |uintioii inn ()() iinb md tikis 
into its til mi tin w itiis ol tin I ibiin tin lo> 
bd, mil III my otlni runs) tin li li md ill 
tiun tiibnt ii y sfii iim w/ Iln \iinsn oi Iniisv 
wimlibas I i(Hirst ol »00() iinlis withfiivii smuii- 
sitn s tinn in n i ill} ob i lied m utin i gii it iin is. 
Itrneuistln w itcM oi tointciii luge stu iin ind 
ill tliiJi tiibiitny lolli I tioiis. i/, Ihi Ibis mi 
wliosi einisi IS ,00 mills \th Iln I iniiiiiskoi 
I slum sfie 111 issuing liuiii a like ed tin smn mme 
iiilititmn '*0 • tth, llu Kbit iiig t, w hie b miptiis 
itsclt into tin III} oi Khatm.,, iskoi on (In I lu/in 
Oil III (f/i Iln Anabii 1 111 Aiitn stn mi 7//1 
llu Oil III wliosi w itei onlv biioiiu loiisnlei ible 
itti I (iit(Mn,^tln Ante mile S//i Iln Inn one 
oi (In liigist ol the Asiitu Unssiaii iiieis It ri 
III tin Hnkil inoiin* ims to the ninth ol C hnn in 
I ititudi > 0 , 1 III imptiis itsell into the 011 11 ni 
1 ititiidi 7 t It' md bmgituili 101 Mi, dtei 11- 
leiimg tin ii itiis ol iuuilten Ingi iiiiis md the r 
nunuioiistribiitiiy stii nils i hi Omiiloi loM 

Iln Inn 11//1, ihe Indigirk 1 I hi A 1 i/eji. 

\ >lh Kolimi 1 It/i, 111! lelniiin, md, 1 ij/i, Ihe 
Aiiigoiin Ihe stu mis whose loiiists hive been 
timid to (ill into the sea ol K iintsihxtk i, Intwein 
As 1 md VnniK i, ail the Aiiad}i tin Kitiiki the 
Kanifsclntki, tin reiishtiia, the Iilihi, tin Isehigi, 
the l.tiiiia, the Okhobi, tlieLeli, the Argiin and 
thcShilki 'ihe llliek Sei receives tioin liussiiii 
Asn tin gieitiivns kemhan and Rioin with their 
tiibiitniv wateis, and se'verd siiiilln stie mis whiili 
aiise on the wistein sides of tin mount mis oi ( m- 
i isus Ihe Ml eis whirh distil irge tlieinsilves into 
the Caspnn Sea are, 1st, Ihe Wolga, whieh eonick 


• The best Mtimt works on I’olind axe, tin I o>fai;tur en Pologtte, Varsovtc, 1820 , Poltn Slants 

itatiiifun^ch and Lttzlnt f e/tiultung, von I Jakel, Wien, I819. 
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out of the centre of riiropenn mil foiiu tin 

|<riii(.ip il nil ins ni Intel tial w.iUr cominiinii ition In. 
twiin the 1 uropi.m md A'-iitie j^tions ol tin im- 
jiiu ItsioiiiM IS npA\ luls of ’OIH) niiii s 111 ](ii^rrli 
(liniiijL, the pro;;ussoi whiili It nil iM s till stii unsol 
^ouitiiii I ii^i 111(1 ol 1 \ 1st iuiiiiIhi ol sin illi r I M( I s 
J / I hi Kiiini, iisin^ in the inn tin in ( in i.u. 

I hi liiit 1 nioiintuii toiiuit in ul\ (Ii\ iii 
siininni, l//i I hi Vklii.n in >//;, 1 In 'suliih 
h >tli I i\i I s onI\ iliuiiil lilt in till spiin^ iniliiiili 
i 1 i\ in inunn I hu I In Kin i stii iin Im inii) hi 
1 in ion III (Mill otlu I 111 Viininii nid fuoi^ii 
m I HIM, hli lioiii 1 ill is "th 1 hi I i il, ll■.lIl(, 
<11 til I 1 il in 1 in!<( ol nionnt ini. mil loiniin^ i 
oiii < III III ii]\ IKK) mills, ihiiin,. whnh it ii- 
< M th nitfi l>i\liii;i, iiiil I 1 IIIIIIIIIII-, sill illir 
mil / I 111 II ml I iiiMiiomnn It nn tin iioitli 
iiiil 11 iiiiii il lilt I 0 mills 

1 In I I n I! 1 si III \si 1 in ii i \ iiiinn i ns mil 

I in ol tlnii 11 1 (NtiiisiM. Oni ol tin 1 i„i t is 

til link I iii'silniii IntMiin lititinl '>' ml >i 
nil I itinli Itll ti iiiil it) liHih ixtiinliii mi 

I I 1 II |iiiii I nil Its M iti I luii jinl |iii^>ht, 
till I It [till! li>in|Stils)i(,t llisiimiid 

Itll 11 II 111 ill 11 lilii lit I )i (( mhi 1 till \pi il I 111 

II I \ii ^ II I hu h I nil t tin h in \ i in ■. In in it 
1*111 ( till 11 1( 1 ol 111 I il ti I nil M liii h ion ( 

1 ' I t III tl 1 ( 1 IK l tl 1 *1 I 1 I It 111 II Ml 

I'll 111 III I 111 ixtint 111 till 1 ill II I It tin 
' 11 1 II ' I Ik th III till I o\ 11 iim lit lit I OIII k AI- 

I I t I 111 ]ii 11 1 11 II I OIII I I nioi I 1 iki SI 111 i 1 

■t 1 liiili I ol lit 11 Itll on 11 lio 1 hull s 1 niti 

il 1 1 < I Ml n pii)) III (iiliii i< \ Il I 11 tl I ,1 I 
ill I h t III 

till III lltllll III I slllU 1 I I I itll 111 It 

>1 itll ml Ms |iiiiihiitioiis III 1 iintiii I) 11- 

,1 isl I I til I Ml Ml skltllni,, 1)1 llllltlMst 
1 thii III II II It ipi < n tint tin iiintii iniii 
Il t III 111 iloi not Ml III on in mii^i 

noli th II *11111 mil 1 hill li i oiii (>i iiii tint i 
,1)111 I 1 I I tl I III! I n 1 I ol II (li II i \ 11(1 o Ms) III I 

iiuilii >1 t' iMo mil I hill loi oin 1 In in- 

II I M piii'iiitiin (inistohi ihoiit is pm us. 
u 1 thi mill is( oi populilion I’l i iitiniiol 

tin iilioli pint Id ol tl I liiivist ol ist)s It ippi IIS 
■ lilt tin mIioI (pniititi iiisnl Ills () 1.1 <))>(> 

1 si In till 1 1 on 2 *’) S j t h 22 ipi nti i s , hom iihn'i, il 
*iio SI M nths hi illoiidl hii sdil thill iii'i run m 
toi uhsistiiid 21 121 '■()() (piiilns 1 ikin,* tin 
iiholi popiil.it on it lO.lhl (MX) mil .illoiiiiij* loi 
1 Kil 001 ) iihoiitiio hi( III, tlnii mil hiii him 
ihout IS hiislnls ot Loin tor i.iih iiiilii idii ih In 
niin> puts (hi {toils mil shiip, ind in some tin 
ixin tuinish food tot tin inh.ihit nits, iihilst ml 
ioi tin siihsistiiiii ot otliiis lb alloulid horn the fish 
if the I is, likis, mil inns 

|)( mints ol Uiissiin \sn .uf hj fii inon pio- 
.liiit tliiii those ol ail) iithii poitioii ot tin iiii- 


piM , IS liom tlnm ii istrutedth ii'mii of the '“a* 
„old ihn uuMi id, iiiiii tinths of till loppn, .ind 
I II 11 II till llths I* tin non iihiili is hiiii„h into 
usi 111 till 1 Ml I letuiils till mIioIi pioilii I M IS 

Is loi' 111 s 


* . ) (1, 

Sill, I, 

I I'pp 1, 

1 I 111, 

I! 11 -lion 

^ Mllol 
lioil Silt 


1 7 ') It) oiiiii I 
1 1() OOI) oiillll s 
1 0 Ion * 

■inn I 11 
1 (isO nt I) * II 

>,i S 1 t II 
I I (i” I III I It I . 


Viioiihn I I till Moik floiii iilmli tin ■ . 

mints III t il 111 I till iiilmni sill inninlli |>i - 
]iii(ilni \ tl hii sii Is S I) ODD ipiiiit ils. 

111! Iislii 1 1 I 1 I oiisidi I thli 111 (III h ot iinhis*i\ I I 
nil (mill In ntniis foi ixpoititioii J'n iioiiiV 
III to Inin It tl 11 n on tin ( isp m S( | lo mo 
11 mp n I Ml \ tl ii h II 1 III pi ■ (lin * I II I't I (lit I- 

II ol I'l til sll Ills' till IOI III th till (111 III it 

tin skill ot s II In (SI tliiii Mill I mpl ml 

l'-17 hilts III I I lis II III III til list mi, I III 

Will,, I mil nil I tin I iim mi I piod „,ioii i| i ii 
titn ot I MI 111 t till I In M o imi li tin 

ohjiit I istimitiil M 1)01) (1)0 sill r i nihli s oi 

moll til Ml I. 1 lOO 000 Ml 1 1 II,,, Jill I II IS! 1 I Iiii 
ini' >t imiili im|)oil ini hotli'in iiioiintot thi 
loud mIiiiIi It iippli s ( I 1 hsi tiini o( (III piltiv 
V II I II (ill 111 III II M iiMi I I on Ills I Mill I nti 
' toi I I I poll tl nil I In pi III In ns i I tin to¬ 
ll I Il t oil's ii| I \ tin lltllll <1 till 1 Mimli th 

iMK IIIIII Ml I |ii II hnttmm'i n i ipiiiniln 
holh I II h II ilii . n I MI in,, t i • tin i n Mi i i Mo 
ol (III (ill ( h n tl t'n (iiiMi til I ot \sii 

■ SI 1 list I I ^ il 1111 11 I III n Ml il 1 II I I I )0( OOO 
ill sj Minis ill I > I Id 000 00 I III.' li t itnt 

I I s 

III! II mill lltllll III III M* ml MM III) ill ''I I I 
III! Ill i ( 1*11 I pi iilmiilisth li Mini Somi linin' ' 
Is 111 nil ot I I iiisi I mil III ( I 11 iiiii \st) n I 111 ' 

thill 11 I t toll hiix lit III niikin ii>t<oii iiiiillin 
mil silk ooil mil II I in in k nil ii h nilii n ii il 
.,1 1 s ’111! hiiMiin hiM I ]Hiiill\ tin il t lliin 

III iiioii nmiii II til III in\ nthi I III iiiiii n iin II > nl 
lilts. M ikm < 111 )iiiMs IS I I II il inoiiopi li liiM 
in null i>( tin \*i Mn l Mil' il is li t t ) IIMI' h\ tin 
.^•iiiinnni t I Jii i lin t ininiin rii i- iMi iii il In tii 111 
tin SI i Cl i1 pi I Minis ii ji(>si pi odui tioii' ii i m i t d t 
tl ri lit tl (IIII I n 11 ntin I 1 In ii is ni nn ii ismo ti in- 
sii tl nil hitiviiii ( Imii Iiidii, mil 1 mo]ii md 
i iistnm-inpisi s III fstibhshid on tin tioiMir it 
viliuli the loll lie lolldtid Mi hui losliti- 
iiiriitsol tin istintoi this ti nli tint iii KutInniitU 
uiui ill tociiMi miiih loiilnliini lie iiiluc ot 
till (roods, mIiiiIi 111 ISO*) Min 111 milt stid m the 
({oiiiiimint ot litii'k .111(1 Kijchli, on tin. ( Innise 


• It .ippeiis Ironi a remit iiiUlhiriiit woik (lookt Ou Hiji and Ion Prun, Pint II ) tint tin ispoiii- 
tniii oi itippir tiom Kubsij, wliith liLline Iblij m is trifhnt;, iii that je.ir amounted to 1 >5 loti' m IS19 
»410 , in 1S20 4K)G, in 1821 j02't, .iiid m 1822 1511 tons, 
f D/c JVichti^kiit dts Iliismhcn Jierghau^ von Ilerinun. 
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frontier, was 5,019,138 silver roiiWes, or about 
L. 840,000 Rtcrlin}', ineliKliiii' botli exports and iin- 
ports. 

Divuion- The namcii and diviMoii'*, both niililiirv and poll- 
tical, of" llHNsiaii Asia, are at prcs»-nl ibe following . 


Ktnndvni of Ctnttii. 


(,n\iriiiiitnts. 

rMtiii. 

l'(i]ml!itinn. 

CAjHtaU. 

*0 

/ Ciisan. 


1,138,801 

t’lisan. 


jWiatk.i . 

47,381 

l,‘J(i5,900 

W'iiilka, 

0 « ^ 

f Penn. 

127.017 

l,J.'iJ,171 

Penn. 


i Simbirsk .... 

‘29,910 

1.095,1 15 

Simbir«k. 

12 

V Pensa. 

16.,5 07 

1,01 4,821 

Pensa. 


The city of t'asiii, about live miles fnaii the Wol- 
ga, ill north latitude 5.> IT' 51", and last longitude 
49 20' 41 ", is an inereasmg jiUiee, ivilh '.'.'5,01)0 in¬ 
habitants. In It the ••.overiior and \iv!ihislio]) liave 
palaces, and there are some few other cood titoiie 
buddings. A very w id<--spre,idmg eontlagration de¬ 
stroyed many laindreil lioiiM" m IM.T, and the new 
buildings hinee erected on their sit,. h,i\e nineli mi- 
proved the appearance of tin* i ity, \i hn h is now hall" 
European and hall" Asiatic. The i ity o(‘\\ i.itk.i, in 
latitude .'18 itt'. ainl loncitnde 'lO -Ih', contains 
12,000 inhabitants, em]iloyed in the trades of <-orn, 
tallow, anil lump, and in the mamil'aetnre of leather, 
soap, and some hardw.ire Most o( 1 ! jirodiictions 
,ire conveyed by the llwnia to Areh.ii'yi!. .Sobosk, 
in latitiidi .'iS 30', and loii'.citndp .'(! JO', has fiOOO 
inhabitants. oc'‘n)Mid as tlvi-e of \\ 1 itl-,i. Perm, in 
latitude .OS 1' 13", erceted into a eitj 111 17M), is 
built alnioat ■wholly of wood, and <-oiit,iins (iooo in¬ 
habitants, cinployid cliielly in trade .irisirg from the 
copper mines. .Soltikimisk, in latitude .T!) 3!)'. and 
longitude .5() .50'. snpjiorts .ibont OfiOO people, 

ehiiHy by copjicr, tin, and gold luamif.ietnri's. Ir- 
bit, in latitude .'57 .’l.')', and longitude (>:> 'JO', con¬ 
tains IIGOO inli.abitnnts, who ilepeml mainly on tlie 
great fairs which are held there, in whieli the pro¬ 
ductions of I'.nropc and Asia are evcliaiiged for each 
otlier. 'riie sales in iho f.nr h.ave amoiintcd to 
j), 287 , 0 <K) roubles; of whieb 800,000 eoiisistcil of 
cloth, 1 , 100 , 01)0 of Chinese gooils, ,S.50,000 of pel¬ 
try, yWK) of spices, j.T0,0(M) of sugar, and 3.70,OtKV 
of linen. .Ickaterinburg, in latitude .50 .50' 15", and 
longitude 60 .56', eontams 6(KM) inlinbit.ants, who 
.subsist on trades dependant on the mines, and arts, 
ing also from its being on the high rbad to Si- 
berin. .Simbirsk, in latitude .'4' 24', and longi¬ 
tude 49 ' .55", contains 15,000 persons, jvho find 
subsisteneo from .seveial inannfnetnres, from the 
fishery, and carrying trades on the W'olga, and from 
the com, tidlow, and hemp of the surrounding dis¬ 
tricts. Samara, in latitude 5S' 53', and longitude 
49 ® ST, contains ,15(K1 inhabitaiit.s, who are employ¬ 
ed in the fishery on the Wolga, and export by it 
large quantities of fre-sh and salted fish, and of cavi¬ 
are, or the roes o^i^e sturgeon. The city of Pensa, 
in latitude S3" 30', and longitude <15‘ It', contains 
1697 private dwelling!*, of which only three are 
built of stone, and 10,000 inhabitants. There is a 
cathedral, five stone, .and eight wooden churches, 
and several other public buildings. Its principal 
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trade consists in leather, linen, soap, and com; part Asiutie 
of which is conveyed to the different markets by 
land carriage, alW part is sent by the small river 
Sura to the \5'olga. Saransk, in latitude 54'' 23', 
and longitude 44 *}1', contains 6200 inhabitants. 


Kingdom oj Astrachan- 


liovenimunts. 

I'xtcat in 
Square 
•Miles. 

Population. 

C'upitsb. 

® s t Savatovv .... 
0 "S 3 Astr.ifhan 

tc ^ jl aticasiis ... 

- 3 r Orenburg 

Ud ' V 

91,563 

83,178 

33,813 

I'iO.O'Jl 

1,30.7 .170 
‘JOO.OOO 
f 30,000 
1,014,000 

Saratow. 

.\stiMelian. 

(ieorgiewsk. 
Oreiiliirg. 


'I’he city <if S.iralow, in latitude 51 ‘ 31' 28", and 
longitude l(i' ( 1 ', eniU.iiiis 6.500 inhiibitanU, who e 
chief lit pciiilciu'e is on llic produce of tlic fisheries 
on the^\olg:l, and the tranul eomiiuTce bctwci'n 
K-asteni ail'' Wcsti^n Ilnssia, carried on by nieans 
of that ri\ er. Mol.sk, in latitiiile .52' 1', and longi¬ 
tude 47 37 ', u'l the right b.iiik of the W'olga, has 
.5(H10 iiili-ibit.iiiK ; .aiiil Ir.iile-, 011 the river. Kusne/.k, 
ill lalilmie .' 1 .! 7', "al loiigitii'le l(> l‘J', has about 
50'0 inli ibit.lilts. Asti.leh.in, 111 kitituile IG 21'12", 
and loni,itiule )'■« .s' 17", u sitinited at the spot 
where the U'olg.i bighis to form that dell.t by winch, 
ill \arioiis bi.iiiiius, it enteis tlie C'as|)ian .Sea. It 
eoiitains se\er.il juililie eilifitvs for government, .and 
for the i.irious n ligious forms of worship which its 
Christi.ui, M ilio'iieikm, and Hindoo iiihabit.antH fol¬ 
low. There is a n i\.>l arsenal,a semiiiarv for (irwk 
priests, sever.-d ini’evior seminaries for the difl'erent 
classes of the jM'o] lie, and an iinpiTi.al botanic gar¬ 
den. The inlubitants are about 30,000, who inami- 
f.ietiire silks, lottons, le,stber. soa2), linen, and some 
other ariieles. The fisheries are eoitsiderable, and 
in 181.5 employed 1S17 \essels, with 6688 men. 
The gardens and vineyards are imjiortant objeet.s, 
ami produce miiih fruit, anti tolerable wine .mil 
vinegar; w hich are lmiiv eyed by the W'olga to the 
interior of Kiiriqican Ilussia. (ieorgiewsk, or 
('■corge’s, a fortilied city, in latitude 4 4" 4', and lon¬ 
gitude 4k 47 ', contains about 3000 inhabitants, some 
few of whom are titi/eiis or mereliaiits, but tin 
greattr pait are Cossack.s. Muadok on the Terek, in 
latitude 43 43' 4(i", and longitude 27 52' 51", con¬ 
tains 4000 peojilf, who trade by that river with the 
Caspi,an Sea. Kisl.m Cower, on the .same river, in 
latitude 43’ .71' 15", and longitude 46 20', is a ra¬ 
pidly ri.sing place, chiefly from the industry of the 
Amienians, with 10,000 inhabitants. The city of 
Orenburg i.s .situated on tlic river Ural, in latitude 
51'4(i' .7", and longitude 55" 10' 17"i and is the 
head quarters of the military powoi-, and the .st*at of 
the provincial government ; it i.** fortified, the streets 
paved, and has a good market-place in its centre. It 
eontaincil in 1820 about 29 OO bouses, and rather 
more than 20,000 inhabiOmts. There arc ni.inufac- 
tures of cloth, linen, soap, and leather. '1 he chief 
support of the pujmlatiun is derivcil from commerce. 
About lialf a mile from the city stands tlic exchange, 
a' large mass of square building, containing 892 
shops, in which the productions of Europe and Asia 
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\siHtic arp exchanged. The building lujs two gateo, by oup 
Ruoiw. wliich thcJEurojican^ enter, ••uid by the other tlip 
Asiatics. The sales eflected in this-place aiuoiint to 
upwards of 1,000,000 roubles iinnually. The coun¬ 
try round it is a couipkte waste. Ufa, in latitude 
.'Jf 42' 45". and longitude Hij' 59' 17", has .i popii* 
latioii of 6000 inli.ibitants, of whom one-half an* 
Tartars, who carry on coiisider.ible tr.idc, .m<l iire 
employed in .‘igriculture and l)recding cattle. Troizk, 
in latitude .51 10', and longitude 55' 10' 17", is, 

next to Orenburg, the most consider.iblc trading 
place, and has like it aii excliango, in which ,sre ‘iOO 
shops. 

Kiiij^dom uf Silteria. 


(juvcTniiicnt 

I xUnt 10 
Square Mile*. 

I’lipuliition 

(' ipit ils. 

S .2 \Tol)oIsk 
■§ S Tomsk 
ihkw/k 
'2 \ 

5,32,501 

1,289,0.56 

2,65.5,660 

8X7,186 

.5()0,(){X) 

. 575,000 

'I'oliolsk 

'foillsk 

II kvv /k 


In thii stalLiiieiit of the jiopid.ition, the numbers 
tif the u.indd'iiig tTibcs, who are \try numerous, 
.md -ome \try simdl, is nect»s,iril\ an ^■.tllnate, .and 
not the result ofth.it ciiisu' w Inch li is been taken of 
the si-tlU*d iidiabitiuits. ’I'lie extent of land is thus 
iieai lOoO acres to e leh jiidii ulii d of the popiil.Uiun. 
Each of the governments is divided into eiicle- in 
which the e.ipiUl is denoniin.iUd a iity, lliough the 
number of its inh.ibitants, ni iiiiny i.i'is, .-eaiiilv 
• (|ual those of the v ill.iges m moie ei\ ili/.id loiintiic 
The eity of 'I'liholsk, m lititiide .5S 12' '{()", .md 
longitude (58 91', vv.is fouiidtd in 1 ,S7, at tin ,jmu- 
tioi) of the livers 'lobolsk ,md litish , and loiitaiiud, 
in IhiO, 2.5,00() inhabit.mls, who aii i mjdoyi d m tlu 
tiiide for doniestie consumption, a- will as in the 
transit tracli lietwieii ('lima .iiid l.iirope. Sinie.i 
gre.it iire m 17M, winch destrojid nio,t ol the 
houses, then built of wood, the luiildiiig.. have lieen 
(iiiisti IK led of stone, and on uiiieli hitter plans than 
funnel ly. Tomsk, in latitude .56 2‘) .tp", and lon¬ 
gitude 8.) .‘Ui' S'!", IS sitiMted on the n.ivip iblenvir 
of tile Stiiue nanie, ,it its jinielion with the I seliaikn, 
on the great road to China. It has few innii'il.ii- 
tures, but depends prineipally on transit ir.ide, ..iid 
on some great fairs, where inuih business is trans.u't- 
ed. K.aiiisk, in latitude .55 99', and longitude 78 40', 
has ,9500 inhabitants, and is the pl.u‘e of a great .m- 
iiual fair. liarnaiil, m latitude 5,'5 20', and longi¬ 
tude 8.'1 32' 92", has 6000 iiihahitaiits, who chiefly 
derive their suhsistciue from the mines in the sur¬ 
rounding district. Korjakow, on the Irtish, has* 
.'>.500 inhabitants, chiefly employed in mining. Kiis- 
ne/.k contains 3400, and Krasnoijarsk 9,>(M) inhnbit- 
.'iiitSi employed in mining, and m the transit trade witli 
China. Irkutsk is the scat of tlie governor of Uie pro- 
V ince, in latitude 52” 16' 41", and longitude 101 39' 
17". It conUiiis 90,0<X) inhabitants, many of whom 
.ire Tartars or Chinese, and otliers, in tlieir dress and 
manners, approaclt nearly to those |)eople. It is the 
chief seat of tlic trade with China, and for that of furs, 
which arc brought from tlie nurtik-east coa.sts of Asia, 


and Uie nortii-west shores of America. Okhoxk, in 
latitude Sf) 20' 10", and longitude 1M 18' 17 ", is the 
easternmost city of the Russian dominion. It’is tin? 
chief sent of the American Corap.iny, and there are 
in.uiy vessels built here for their trade. 'I he inha¬ 
bitants are between 2000 and 9000, mostly military 
men, agents of the company, or slii]! carpenters. 
The ^i^hely is jirodiietive ; but tile attempts to glow 
lorn h.ive lieeii hitherto niisuecessfiil. 'I’lie other 
pl.iees, thoiigli many of them are denuininiiteil cities, 
are of small i»opul.itioii. In the cirelc of Kaniseliat- 
k I, one of the divisions of the gnvernmi n( of Irkiir/.k, 
there are two pl.uis dcnoimnuted cities, Mi.,linii’ 
•md Werelmoi, the loriner only with 9(K), and the 
latter with '200 inhabitants. 


hlands in Un Polar and LaHrtii O'caity. 

In the I’ol.n Ocean are the gnnijis of New Sibi- 
ria and of the Jle.u's Island, 'i’iie flist consists ot 
four 1 irge .md iniiiiy sm iller isl inds. They ,iri 
loveiedwith snow the gieater part of the tiar, 
their sui face is geiiei.illy rocky, and on some of them 
.iieni.irk' ofvole.inois. They iiiecliieflj reui.irk.ibli 
for the bones and teeth ot the in.miiniKli, rhmoie- 
ros, biillalo, and other .niim.iU. wliuh an to md 
upon and beneath tlie siiif.iieof the gioiiml. 'Ihi 
search for this ivory first iiuUued the Jtussiuis to 
visit these islands; and .m expulitum foi exploinig 
them was e(|uii)|ieil m 1820, vvhuh had nol letiirn- 
ed when the List dispitihcs to the govuninent weie 
Ibrw.irded '1 liese islands do not a]>)‘eir to In iiiha. 
liStid, tlioiigli ni.irkaot human In tugs h.ivi Imn dis- 
I Ol ered by the Ifussi.iiis eng.iged in the fidlei le . '1 he 
Ihsu's Island groii]) loiisists ot sis small islands, vv ith 
siviei.il kinds of pi mis and shrubs on them, but no 
tree., .illhough thin sJnues .ire I'oiiiid to In eovered 
with Luge dilit vv xnl llie soiithiiniuost point ol 
(litsc ,slaniN i- in litiiiule (i<) 5' .mil tlnv ivtendto 
lititiideTfi 20'. IJieir loiigiti.di i> Intwiin 1 >| 
md 1 h i 5 () 1 1 st. 

Ill the J ,isti rn Ocean the islands iie thus i l,i-si li 
li/, )hi I lands of (itvosbewy i id Nclkeii, iii 
Holiiing’'. Struts, in latitude <)5 1 , with .ilioiit lOO 
peoplis 

i''/, .M l.iwiiiui, Litililde (ti 1 ( 1 ', and loi gitiiili 
1»)0 and thiee •.mailer islands on the soiith-eas| 
ol It. 

"id, St M illievv s. 111 Latitude fit) , in the sea o| 
K.anit-.! hatka. < oiisi-ting of three islands, one of whii li 
was ii.unid by some early British iiavig.itiirs Pm- 
iiaele Island. 

it/i, The J’rehelow Islands, in latitude 57 . Two 
of them li.ive been n.imed St Paul and St Cieorge. 
Tlie former is about 2.S miles long, ,inil 20 bro<uI, 
and both .iri well stocked with .mmiiils whose furs 
arc valuable. 

5lh, The Aleutian Islands. This is a chain ol 
islands extending from the jiciiiiisula of Kaintsehatk.i 
to the Amei ie.*m pi ninsula of AKischka, between .51 
and .5.5“ 10'north latitude, and IfiT and IJtT east 
longitude. (See Aleutian Isla^os m this Si.jtpU- 
ment.) 

Gth, The Kurile Iblaiids. Tins chain extends fiom 
north latitude 43 48' to 50 .56', and from longitude 
145" 5' to iSfi*^ 90' cast. They are evidently ol vol. 


' 473 

A sialic 
ItiMsia. 




474 

AnictiCttH 

]tua>u. 


RUSSIAN 

c.inic origin. In some of tliotn good waU-r is found, 
but others arc iitterlj drititiiti* of it. '1 ho lew in¬ 
habitants arc of J.i|)mo‘>< oiigiii. Many ot thc.se 
iilaiulh have hitlierlo i>l)t.imod no Knroijo.in jiaiiics ; 
but iiinoUrit of tiie mo-l eoiisidi rablo l';uc been 
named by the Iliis-ian'i. 


Ptm incr\ p/’ Vatu n^H\, 


Covirnmeiit. 

Kxrtiiiin 

SiRlaTc 

Mllch. 

IVipiil t- 

tions 

( apitalv 


f (iruMa . . .. 

2(i,(ll 7 

(>00,000 

I'eflis. 

i a 

1 Aw elia-.i . 

.7.077 

.7() 000 

.Vn.'ikri.i. 


f Tseherke‘'''ia 

32,517 

800,000 

\\ ablik.iw ka-. 

^ 5 

O 

J Daglie-l.iii. . 

‘1,210 

181,000 

I lerbenf 


(.Scliirwaii . ._ 

i 

r‘(),o(K' 

n.il 11. 


i Inis it appears iJiere i- one luiinaii beinir to 
aori s of Iiinil. 

(iriisi.i IS roei'iilly so deiioinm.ited bv the Itiissians 
ironi tin* ri\er ofth.it name, but i- bitiiT known by 
the Asiatic niitue (‘iirdist.ni, or tlie 1 uiopi.ie. name 
(u’ol'gl.l. It is Mlbdisided into tiu piotinces of 
Inioretns, Mnignlia, .ind t mii.i, .md liiitbi'r ditidid 
into circles, or distriets. '1 hi i-n.iti’ ji.nt of these 
proMiiees were wrested fioni I’l rsi.i in li.i warwiiiih 
U rmin.ited in ISl.'j, or the aiitlioiity ow r the intive 
princes w.is .leipiired .it diflen.it pi nods. l-iom 
iitiViiig beiMi long tlie seit ot IiIoimIi and w.istiiig 
lio-tihties, the countit ha, become ihnoM depopu- 
I lied ; but, inider,i settled goi ■ iviiieiil, sui li .is it has 
now .leipiired, as miuh of tlie l.iiid is futile, it Ii.is 
ripidl) nil i'e.ised in jiopiihitioii .iiid iiiUi\ itioii, .ind 
ni.iiij i»f the waiidiring ii die-are gi.uhi ili\ beeoimng 
slatioii.iry. Tlieeity of Telhs, m l.ititiide Ll 'i.S'.‘SO", 
uid longitude 11 'lb', is the e iji't.il, eont.iiiinig I.H IKH) 
iiihaliit.iiits, besides the Jlnssian g.iriisoii. It is .i 
pl.ueof eonsider.ibh eoinmereewith fiirliej ..ind with 
I’ersi.i, and by the mm",able river Kur, is eoniKvted 
with the ('.aspian isi.i. Aink.iri.i, though culled a 
ntv b) the Kiis.si.uis. is r.itlur .i unlit ii j po-t than 
a ei\d or trading ]il lee. tVaidik.iwKiis is ,dso a ini- 
litarv station, sonsiiLred .is the kej to the ( .iiie.i.uiii 
prounee.s, and riijndly imre.isnig. Derbent, in la¬ 
titude 42 and longitude -17 on the (. iis- 

pian Sea, coiil.iiii'- a pmnii.ition of 1 ()(»() jiersons, 
mostly Mahomedaiis, who ,ire employed in iii.imi- 
factures of cotton, silk, e.ii pi is, and hsitlicr. 'I he 
viiiejards around the eit\ produce e.xcelletit wine, 
'f’axki, the capital ol‘ one ol the .mcient princes, or 
khiuis, ill latitude 12 C>u', ami longitude lb .78', 
contains 10,000 inliabit.nts, emjiloyecl in making 
.silk goods, and in iigriciilture. llakii is a Itnssian 
foitress of the first ila.s.s. In it is the palace hnilt 
by Shall Abbas. The harhour is the best on the 
Caspian Sea, from wliicli w heat, niaixe, wine, silk, 
opium, salt, saltpetre, and naphtha, arc ex])orted. 

Amimiu an Russia. 

The claim of Russia to that dominion on the west 
coast of Nortli America, which is now to be discus- 
ictl by tliiTercnt powers, is foiindcii on tlie right of 
jirior disotvery. In l64S, .is the Russians assert, a 
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person named Dc.schneew sailed from the river Ka- Amenwa 
lyina, and jiassed round Cape Sliclatskoi to Kamt- “““>*• 
schatku. Ilis account of this voyage was generally 
discredited m Europe, and scarcely engaged any at¬ 
tention ill ICtissi.a itself; where no measures were 
taken to verily' the narration till the year 1725, 
vvlirn Relirings was (i]ui})pcd for northern dircoverj, 
and, in 1728, succeeded in passing through the straits 
separating Asia from America, whieli have suite 
borne liN name. In that anti the following year,, 
with 'I'schirikoffand Spangberg, he reached the la¬ 
titude b‘7 18'. and next year txplored tlie Kiirilc 
Islands. In 17‘'i0ancl I?.'?!, dwosdow and Krupis- 
thew made the land of Anieriea, in I.ititudc (id , and 
Mehrings himself tlnit part whieli lies in latitiidi 
,78 28'. C.ipt.ain Cook, in 1778, explored the whole 
of this coast, as high as latitude 70 41'; and lu.s 
siiiee been followed by the other English iiav igatoi« 

(’l.irke,\'.imon\«r, Dixoii, Portlotk, and Me.ires; bj 
the rrenehman iVyroiise, and hj the Uiis-i,(ii l.il- 
hngs 'J liesp sever.il ollieers have given ii.lines to 
the din'inlit laprs, inlets, and rivers. 'IJii liiissiaii 
governiiu.it vv.is disiroiis to .ippropii.ite to itstll tin 
lumliii.d trade m furs which this extensive distinl 
fiirnislud. With this view titc American ( om|i.‘my 
w.is forniid in 1700. It soon cst.ihlislnd its ehiif 
f.utory on the island Kodjah, .ind l(nmdi d sivei.d 
sii'.illir dijniid.iiit bi'.iiidits .ibiiig tlie Anuiic.iii 
slime fiom l.ititiidc .77 , and even to Il.idog.i, in liti- 
tiide 'X ,70', m the vicinity of tin .Sp.im-li sittlc- 
I'liiit-. (t dots not ap])i,ir, by any .Kcoiinls th.it 
liivc rc.nhcd iis, how far the govermnent of Kiissia 
l.iid cl.tim to the exclusive right of tr.idmg withtliosi 
cmiiitiiis till ilu- year IS2J; vviicii .in I kase was 
issued, asserting .i right, not only to tin v> Imle lo.ist 
from latitude .71 northw.iriK, but to the seis v.hnii 
border them, to the extent ol 100 leagues lii.m tin 
shores. Jx'otne to this eH'ecth.is beiiilbim.illy given 
til tlie Ibitish and I'nited .St.iti s'-hips , ami tlietiaili 
ilitliirto earrii d on hy tlnun lias heeli jnoliibited 
Tin Ih'ilish claim tlie whole (o.ist from 1.it,tiidi .71 
to .7b JO'; whilst the Aiiurie.ms h.ivi -ome [titteii- 
.sioiis to portions of it. 

Without entering fartlnr into tl.c dillcr-ni vicw- 
w Inch may be i nti rt.i.iied hy' the several il.iimant- to 
the dominion of the eoiiniries, desigieited hy iis .i- 
Aevv .\ihion, New ll.tiiover. New (ornvvall, and 
New N'orfolk, w e shall i onsider the Urritory of lUis- 
M.i as extending from .Ob' to 71 north; and from 
the point of Alaska to M.ieken/.ie's Hixer from west 
to east; thus extending over 11. 80' of latitude, and 
27'" 40' of longitude. t'nlc»s we knew the Irindmg 
ofthelainl between Mackenzie’s River and Ilehriiig’s 
Straits, which will be ascertained if (Captain I’ariy 
should .succeed in the object of his jircHeiit voyage, 

*feny chtimate of its extent can only be an .ajiproxinia- 
tion to the truth. The mediiitti caleiil.itioii would 
make itixtend over 512,000 square miles. The se¬ 
veral Russian fartories on tliis roast contain fron, 

800 to 1000 people on the whole, who tradic with 
the Alwirigincs for peltry, and direct .such of tlicin 
as have been reduced to obedience, and a kind of ci¬ 
vilization, as to the spots which they slwll solict for 
hunting. The furs collected here are nearly of the 
same description as are furnished from Hudson's 
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Bay. The capital of the company, that conducts 
the whole lliissian operations in America, amnuiUs 
to2,7-l-7.00() roubles ; each share receives a dividend 
of 1 56 roubles; aiul the present value of tlieir actions 
is 3700 roubles. The Kniporor, as protector of the 
company, receives one-tcuth of all the furs for his 
share, 'llie factories of the company are in jfcnerid 
only art a-.senil)l.»fj<' nf huts, defended by iMlisudes, 
.•indjiist siifliciently stroiiir to protect the property 
from any atbtcks that the tribes of Iiuliaii.s can 
make. Tlic country, cvencloAto them, remains in 
.1 stiitc of n.iturc, except at the 80uthcrnnn)st of them, 
Boflago, in latitude 38 ‘JO', where, under the nuns 
of tin* fort, abo\il 100 huts are creeled, inhabited by 
Hiissians and natives, who cultivate corn, potatoes, 
tiirni))s, anil hemp. 

'I'hc rcci‘nt voyaf'c of the Itiissian Captain Kotze- 
liuc has thrown much liftlit on the gco<»raphy of the 
nortli-wcst coast of America, and wc hope for still 
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^rrc.atcr inform.alion from the present expedition un> Amerwan 
der Captain I'.irry. Riwii* 

(Besides the works alre.uly referri'd to in this ar- 
tide, sec Uusiland oder dti\ Russ, Reich u. s. lu., von shire. 
K.Morvo'i Bioinscn. Berlin, 18111. DorstcUunf^dcr 
Rust. M'fihnc/itf ticuh ihrvn u-ich//i>stcn PoUhseken 
Re iichunarn, von B. von Wickmann. Leip/.ifj, 

ISil. PoUshnidt^cs Ilandhuch der tteucslcn Erdc~ 
hesilirciliiiH^, von (laspari, llasscl, C.innabich, und 
Gutsmutlis. VVeiinar, Cl.irkc’s Travels iu 

VantiHs Couut7ie\ of Europe, Asia, and Africa. 

Klaproth's Reise dutdi Ruwlaiid und Siheria nuch 
Alonpiilnc/icn Tiirlarei. Tubingen, 1817. r-jificl- 
liardl und I’.nrot, Rciw dioch die Krim und den 
Kaukasus. Berlin, 181.7. Khrnianiis und I.iniU 
iiers AV«< i/i’ Kunde, iipn jhien. Weimar, 181'J. 

Lhiide dll Toi/iipeui en Pulopne. A’arsovic, 1820. 

TalJeau de hi Polonne, uncienne et moilcnic, par 
Malte-Brun. I’.iris, 1807-) (w. w.) 
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KIJ n,.\NI)Siniir., an F.n.dish county, nearly 
in the centre of the kingdom, anil the smallest of all 
tl'c divisions so 'lciioniiii.atcd. It is bounded by 1.in< 
eolii'hirc on the east and norlli-cast, by I.ciccstcr- 
sbire on the north-west and west, and by N'orth- 
.anijitonshire on the south. Its leii^rtli, from noilh 
to south, is si.xtcen, and its breadth, fr in east to 
west, is twelvi- mil<‘9.‘ The .square contents :uv ‘200 
miles, or 1*28,000 .aere.s. It is divided into live 
hundreds, and contains two market towns, ('])pini;- 
hain and Okehani, .ami l-y parislie.s; being a gri-ater 
number, in jiroportion to its extent, than any other 
county in the kingdom. 

It gives only one title at jiresent, th.at of Duke, to 
the family of Manners; two former peerages, that of 
J^errars ol' Oakham, and Noel of hlxton, being ex¬ 
tinct. Old}' two members are returned to tlie House 
of Commons from the county, and none from either 
of the towns. In judicial alfairs, it is on the mid¬ 
land circuit of the jiiiigesj and in ecclesiastical inat- 
tcr.s it li.as formed, .since the yeat’"15H, a portion of 
tlio bishopriek of Feterboroiigh. 

Tlie appearance of this small county is ple.asing to 
the traveller. It is niiieh diver.silied by range, of 
moderate hills, running from ea.st to west, in some 
parts well timbcreel. lielween these ranges of hills 
the valleys, of about half a mile in breadth, arc lux¬ 
uriant and verdant. The principal vale, called Cat- 
mose, is in the centre of the county, Iiaving to 
the north a tract of table land, overlooking the 
well woodeel plains of Lincoln, and Not¬ 

tinghamshire. The eastern part is more diversified ; 
tlie southern division of it consisting of a beautiful 
valley, stretching towards Northamptonshire, and llie 
western, bordering on Leicestershire, being abun¬ 
dantly wooded. 

The soil on the east and south-east parts is cliiefiy 
shallow, resting upon a basis of limestone, compos¬ 
ed of clays and loams, 'fhe odiur parts consist 
principally of a tenacious but fertile loam; but the 
vale of Catmose enjoys a most fertile soil of ^od 
clay, or red loam, or a grateful mixture of both mosc 
earths. A iK-culiarity of the soil is a redness which 


generally prevails, •■uid which tinges all the w’atrrs 
of tin* country. 

Mr Parkinson, sxirvejor f^ the Board of Agricul¬ 
ture, e.stiiii:itcs the land of tne county m the follow¬ 
ing manner, viz. 


Pasture land . ‘ILSBl acres. 

Arable land . t2,73l> 

VVasti’s . Sh . .'to 

VVockIs . 2,s 1 5 

Meadow .s . 

('oinnioMs . 

Pliintatiuns . C.> 

Lakes and pond, . 


The woods of this county were far more e.\ten- 
sive in former ages than tlv'y me at present. The 
ancient forest of Leafield, and the chase of Beaumont, 
though now under the plough, once occupietl a great 
portion of the surface. The climate is generally ae- 
eounted peculiarly soft und healthy ; and the eleva¬ 
tion is of that nieiiiiiiu kind which cipially exempts 
it from tlie pernieious elleets of moist e.xhalutiuns and 
cold niuiint.nn fogs. 

The agrieiilture, though it has |)artakeu of some Agriculturt. 
modern iin]ii-ovenients, is not conducted, upon the 
whole, in tlie best manner. In some iwrts, the 
rci>robated system of two corn crops succeeding 
a fallow is still continued. In other parts, alter 
a fallow, barley is sown wilJi clover; the clover is 
mowed two years, or sunietinies fed the second 
(linear, and llieii, after one ploughing, the land is 
sown with wheat. In some cases, on the lighter lands, 
the four course system of turnips, barley, clover, 
and wheat, is followed. The wheat of Rutlandshire 
is highly valued for seed, and much in request in 
even very distant counties. Nearly two-thirds of 
the land are tithe free, and in all the late inelosurcs, 
provisions to that end have been inserted in the 
acts of Parliament for effecting tliem. The cows of 
Rutlandshire are remarkable for the richness ot their 
milk, though they yield but a small quantity. The 
rich cheese, commonly known as Stilton, is chiefly 
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iiuiIiikI- iihuli* 111 the dairies of tliis coiinty. As many oven 
klllli brought from the imu-e norlherii countries, and 

i' iWtteiied 111 Uutl.indsliae, a- arc bred within it: the 

''**'’*’ .iiiiiiial nuiiibiT of c.ifh i^ froiii SJTOO to 3000 . Iho 

-.hceji arc iiioic iitiiucroiis in’proiiortion thiui horned 
cattl-'. Mr I’j'ikiiisoii calcul.ited them to be al/out 
M),000, eons'-ting of old and lieu I.cieesters,ofSoiith- 
cloui'., and .1 few laucolnshires. It lias been re¬ 
marked, tliat thougli tlie quality of the wool has in¬ 
creased in fineness, the diiuimition in the weight of 
tlu“ Heetes h is of late years more than eoiiiilerb.i- 
laiieed tliat advaiitagi-. 

Hiursaml The biiiall rivall ts that water thisdistriet run mto 
• .iH.il the two rivers, thet'iiash, or Wash, which jvisms 
through it, or the Wallaiid, which forms its southern 
boundary, "flic litter iicer is na\igable only to 
Stamford, on the confines of Rutlandshire; but is 
ii.eful in ojKiiing a eonininiiication will the oeiaii. 
A can il lias bcui ecinstructed from Oakli.ini to Mel- 
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ton Mowbray, by wltich a supply of coals has been Rutland- 
drawn from the mines of Leicestershire. 'hire 

Rutlandshire is neither n manufacturing nor a mi- II 
iieral district, but depends exclusively on its agricul- ^‘** ”1* 
tiire. By tlic returns in 1801, the inliabitants wen; p , 
ir,,H56; vi/. 7.078 males,and 8378 females; in 1811 
tlie number* were 10,380, vis, 7931 males, and 8449 
females; in 18'21 tliey were 18,4.87, iis. 9223 males, 
and 9204' females, 

'I’lic residence.s of nubl/pinen and gentlemen in this 
county' hold nearly t||g same ]>roportion as in the 
other divisions of England; the most remarkable 
are, Ayston, («. B. Breiduell, Lsq.; Burley on the 
Hill, Earl of WinclicLscn; Cotsmore House, Earl of 
Lonsdale, Exloii, Colonel Noel; Lyndon, Thomas 
Barker, Esq. , Normanton, Sir (lilbcrt Ih'utheotc ; 

Ryall, Matthew I’lerrcqioint, Esq. 

.See Parkinson's Anucii/furai Sttrve^^ ; and Dean- 
Z/ri of Kurland ami li'ulef. (w. w.) 
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SALOP, or SIlIlori^llRE, an inland county of 
I \i.iii and Eiighiiul. It is bounded on the north by Cheslmc, 
ii.Mi'idaiK.. and the Welsh eoiinties ol I'liiit and Denbigh; on 
the west hy the Welsh counties of Denbigh, Monl- 
goiieiy, and Radnor; on the south by Here foulshire 
and W oil. steishiio ; and on the flast hy ‘'lalhirdshirc. 
It Is of .III iihlong figure, extending froiii north to 
south, and euntaiiis a variety ol projections anil iii- 
dentatioii.s. Its gientest length is .about 19, and its 
greatest breadth .37 miles. Its siijieilieial eonteiils 
arc 1.311 square miles, or S.51,2H) statute aeic'. 

This county ia divided into lilteen distiiits, or 
hundreds, of which live are on the norih-east side ol 
the river .S,.verii, lliiee extend to both hanks ol that 
iivci, and the remaimler are on its .south-west side, 
'llic eecle .ui'lieal divisions of the county nic into the 
diuce'se ol I.iehliild and Coveiitiy, extending iVli 
111 chilli his,—of lliieiurel over 127,—ol 'Aoiee - 
tiT over 3,—and of St Asaph over 12,—hi sides 
which Iheie are O' in the pi euhar jurisdniion of 
Brielgi noitli, iii iking in the whole 2C2 chnielii- of 
winch 229 aie paruehiai. 

The population ol this county has iucrcused at a 
mucli less lati *, between the census of Ihll and 
that of 1821, than that ol any other of tlie I'.riglnh 
or Welsh counties; the aveiagc increase of the king- 
elom being 10 cent, and that of Sliropshiie only 
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rest of the ruunty the land is rather undulating, to¬ 
lerably wooded, and with many beautiful rivulets 
niianderiiig along the dillerent valleys. The whole 
iniet ol couiify, from Welliiigtqn to the termination 
ol the county between Oswestry and Chiik, exhibits 
liie mild beauties of a feitile and cultivated dis¬ 
trict, iiiflo-t>d hy w'cll formed hedges into fields, of 
dimeteions well ealculatcil tor advantageous husban¬ 
dry ; anil ornamenteil with several domains of noble¬ 
men and gentlimeii, wliieh present a most pleasing 
SUCH is.ion ol pictures to the traveller. 

'Dial singular insulated mountain, the Wrekiu, 

Using from a plain to the licigiit of 111)0 feet, exhi¬ 
bits Its sugar-loal form over the tops ol the smaller 
e levations in its vicinity, and incrca.ses tlie intercstof 
the scenery. In the southern division of tlie county, 
the Brown C’lei* H»ll, and the Ti'tcrson CIce Hill, 
use to greater elevatioi s than the Wrekin, and pro¬ 
duce inueh ])ielui'e.s(|iie variety. 

In a umnty of such extent, the soil must be very Soil .mil ( b- 
varied. On the eastern side, the valleys are fiat andaiati 
waini, and the soil generally of a sandy nature. In 
the middle part, the soil h more tenacious, and the 
bi/ttoms of the wider valleys have frequently a still’ 
but rich clay. On the most western parts, the soil 
is very shallow, resting upon rocks of vaiied de.scrip- 
tioiis; and is better calculated for sheep pasture 


5 pi) cent. By the latter enumeration, the number ^lan for proilueing grain. << There are some moor 
of individuals was 20(),1.)3; of whom I02,<).>6 weic ^nds, but iuclo'-ures and drainage have eonsiilcrably 
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luah'i, and 101,(197 feinitles. TIiu number of/«»«■ 
hei were H,i)3(i; of whom 18,111 were chiefly em¬ 
ployed in agriculture, 17,185 in trade, manufactures, 
or handicraft, and .7737 were not eonipiised in 
cither of those classes. The number of houses were 
38,6'G3 inhabited, 179 building, and 1012 unin¬ 
habited. 

'Ihe lace of the country e much diversified. On 
the wi'-tcrn side it hostile wild appearance of the 
ailjoiiung principality of Wales. Throughout the 


diminished their extent. A very great portion of 
the soil tests im a limestone subsoil; and almost the 
whole of the plains are easy to work with light 
ploughs, and two or three horses. The easterly 
w inds generally prevail in thi spring, and the wester¬ 
ly in autumn ; the former ore more remarkable for 
their regularity than the latter. The whole of the 
county enjoys a salubrious air; but on the hills, on 
the western side, the cold of winter is most intense¬ 
ly felt. 
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Salop. The chief river is tlic Severn, which runs through 
the whole extent of the county from north-west ui 
ak™ (’a. '® navigable at all seasons to the 

I'.iN, and l^ristol Channel don’nwurds, and in wet seasons up- 
tailrnmls. wards to VV'cIshpoul, in Montgotnerythire. The na¬ 
vigation isj however, at all times, impeded by many 
obstructions. In dry weather, the lords are only 
passable with difficulty, and in very wet weather the 
Hoods cover the banks, and extend so far over llic 
level land on both sides, that the barges eannut be 
drawn up, from wanting a pa^i on which the men 
who draw them can securely walk. It is one of the 
singularities of this navigation, that men arc employ¬ 
ed instead of horses, as on other rivers, to draw the 
vessels against the stream. Iraperfcet as this navi¬ 
gation is, it is, however, the chief source of the 
wealth of the country, as affording the means of con¬ 
veying to good markets the various heavy jiruduc- 
tions which it yields. The lish found in the .Severn, 
in its course through Shropshire, are salmon, pike, 
ilouiiih rs, gi a) ling, and eels. There arc also some lani- 
prejsin the Sliropshirc pait of the Severn, but they 
are less ubnnd.uit than in the lower parts of the river. 
The |jrinei]i.il tributary rivcis are the Camlet, the 
Vyrnwey, tlie Tern, the t’lun, the Ony, and the 
'reme. 'I'herc are, besides, innumerable rivulets and 
streams, which adorn and I'ertilize the country. The 
lakes uf .Shropshire, though neither numerous nor 
extensive, form a variety in its landscapes rarely to 
be seen in tlic midl.ind counties uf Kngland. Ad¬ 
joining the town of Kllesnieie is a beautiful lake of 
11(> acres, w iili some utlu rs smaller near it. On the 
western side of the county is iSTartun Pool, of 1<.> 
acres. On the north of the .Severn are reniiymere, 
LlyncI}spool, and Ancot; and at Shrawardiiie i-s a 
line lake of 10 acres. Th.at side of tlic county which 
most ubbuiids in running streams has fetv or no lakes. 
The canals of this county, if not crpial in extent 
to those in some others, )ield to nunc in their 
construction, or the obstacles they have surmounted, 
or in the hciiefieial conseijneiiccs by which they have 
been folluwod. The first canal w.is a private under¬ 
taking by II Nir Rcynnld‘!, ciimpleled in I7SS, for 
the coiivey<tnce uf his iron-stone and i It was 

a short canal, but a descent of seventy-three feel w.is 
conducted by a well contrived inclined plane, and 
double railroad, by means of which the m.'ded boat 
passing down diew up another with a load, nearly 
equal to one-third of its own weight. This coi.tri\- 
ance was found to be applicable to similar purposes, 
upon a larger simIp, and was speedily adojited by a 
company who, under the power of an act of Par¬ 
liament, soon constructed the .Sliropsliire Canal, 
which passes through llie most considerable iron and 
coal works, till it usiehes the Severn, T’lie lilles- 
niere Canal is a most important undertaking, as by it 
a communication is opened between the Severn and 
all the great canals and rivers in the north of Eng¬ 
land. liristol and I.iverpool arc thus become con¬ 
nected by inland navigatiop, and the rivers Severn, 
Dec, Mersey, Trent, and Humber, are united for the 
purposes of conveyance. In districts where the in¬ 
equalities of the surface would not admit of canals, 
iron railways have been constructed, on which heavy 
goods arc conveyed, in .appropriate waggons, with a 
great saving in the cxpcncu of carriage. 
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There are few counties in which the agricultural Salop 
business is, on the whole, better coiuhu ted than 
ShrujiBliire. The land is very well adapted for the Altdculmrc. 
turnip eultiMition, and the large flocks of sheep 
which are commonly fed on that valuable root ;i 
great part of the year, supply ubuedance of manure 
for the due cullivation of the dilferent kinds ol 
grain. The nio.-t pievailiiig bleed of sheep aie the 
.Southdown, hut iii.iiiy of the Ntw Leieesters are to 
be seen, and in the hilly parts of the county are 
many of the linc-woollod Welsh shei p. The mea¬ 
dows on the banks of the .Severn, and on the flat 
lands contiguous to the smaller .streams iiUbrd pas¬ 
turage I'or imineious cows, whose milk, when con¬ 
verted into cheese, is cumiiioniy sold under the de¬ 
nomination of C’hi shire. Tin- corn generally tulti- 
v.ited is citlur wheal, barley, oats, or pease, and the 
crops, on an a\Lr.ige, equal in |)rn(hicliveness those 
of the licst distiiets ot the kingdom. Hups are 
grown in small quantities on that part of tin 
county wliieh adjoins to ilerefordshire. .Some sinull 
portions of land are appropii.ited to the growth of 
hemp and fla.\. The cnltivation uf potatoes has 
been very much extended of late year.s, and now 
furnishes a l.irge pioporlioii of the almieiit of the 
labouring part of the jiopulation. The growth of 
hay, iind the cultivation ot iirtilieial grasses, are more 
m glecled tli.in uiiy other hranch of rural economy. 

On the llat lands, the deposits iroiti the overflowing 
of the streams sulliciLiitl}'cnriclits them without any 
artificial manure; but from the embankments being 
neglected, the hay produced on such situaiioiis is 
liable to he iiiueh injured by the Ih ods that fie- 
qiieiitly occur in summer. 

A gre.il portion of the wealth of this eoiinty con- .yi„„^,_jj 
sist.s in the mineral productions, wliiih arc most' 
profu.sely found beneath its surf.ice. The chief of 
these are lead, iron, hincstone, freestone, pqie-el.t}', 
and coals. The lead is procured in eoiisaicrable 
qiMiitilies elii(.fl} from the mines of tlie Hope and 
Sn.ailhe.ieh. The matii.x ol the ore is crjslidli/ed 
(piiirt/, sulphate and caiboiiate of baijtes, and car- 
bon.ale of lime. The iron ore is found contiguous 
to the coal, and fie(]ii''rilly close to it. This is 
especially the case about C'olebrook D.de, a division 
|>ecuiiarly rich in those minerals. Tills di'-liict is 
about eight miles long and two Iiroatl, on the banks 
of the .Seviin, on the wi stern side of the Wrekiii, 
and ruiiiiiiig p.iiallel with it, from norlh-eu.st to 
south-we.st. The whole, hut especially the southern 
part of the eo.il distriel, is con.siderahly above the 
]>liiiu of Shropshire, so that .it one part the height is 
.'>00 fict above the Severn. The woiks of the 
Dale supply both ore and coal, .is well as limestone, 
ju great quantities; and eveiy p.irt of the jirocess, 
from digging the ore to the eonipletion of the ma. 
iiufacture, iiichuliiig the coiiveision of the co.il into 
coke, i.s perloinied on the spot. Aithur Young, de¬ 
scribing this |i,irt of the county, says, “ C'olebrook 
Dale is a W'imiing glen, between two immense hills, 
which break into various forms, being ail lliiekl} 
covered, and forming most beautiful sheets of h.ing- 
ing woods. The noi.so of the forges, mills, fiirn.iCLS, 

&c., with all their vast machinery; the flaints burst¬ 
ing from the furnaees, with the burniiig i .lul, and 
the smoke of the limekiln.«, arc altogether horribly 
:i 1 * 
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sublime.'* A bridge of cast iron, the first, we bc- 
lifvc, constructed in this kingdom, thrown over the 
Severn, gives to the whole seeiiery u most romantic 
apivcarunce. Soon alter it was aseertuined that iron 
might be made niili coals, ridueed to tlic state of 
coke, tis well as Iroiu wood, the operation of coking 
was hi gun heie l>y Lord Dundonald, with a view to 
obt dll the I'ossil tar in the eouise of the process, 
'fids operation led to the discovery of that gas, ex- 
triicttii Iroiii coal, whose hrilliant light now selves 
to illiiniinate so many of our streits and public 
buildings. In this dale w.is discovered, in opening 
.1 coal mine, a eopioiis spring of fossil tar. It \ii id¬ 
l'd, at first, verj picnteuiisly, but tlie quantity liind- 
nishod in a tew years, and tliough it still runs, its pio- 
duce is hut of small amount, ’i'hougli the iroii-woiks 
in this dale were the first begun, on a laige‘tale, 
they are hy no inctins eoiilined to it; for m many 
other paits tif the eounly, they arc eariied on to an 
extent th.it is unequalled in any other country but 
(ireat llntain. 

'I "111 resides the process of separating the iion from 

ill ii " ' bar-iron and 

pipiroii, the otliir stejis in the applie.uinn of that 
mineral to general purposes aie made within this 
tounty. The larger kind of iron goods, wluthei 
east or wrought, are piep.ired, and most of the iion 
Inidgcs which li.ive lueii ereeted in diireruit paits 
of the kingdom have been foiintd here into such a 
itate as only to require to be put togethei in tlic 
places wlicrc they were de.-tmed to be ullimattly 
fixed. Some of the largest Cstablishinent.s for ni,d.ing 
Dorcclaiii have been loinied here, t'peeially ilial ior 
iron-sloiieehinaiiiCoLhiook IJ ile, width has IThu red 
the ]irice of that heautilul eoniinodity so us to biing 
It within the reaeliof a greater number 11 eonsiiiiiors 
tli.iii could fornieily alloid it. IMannf.ictnu.- of a 
eotirscr kind ol’ ctirthinware, and of lolj.i, to j i, 
arc tairicd on .it l{roselty and otiicr place'. 1 he 

r.iwiiiaiei i ilsol ninth tlie-carlitlesaie birnnd are a'- 
iiiost all found near the spots w hi re they ate convi i ted 
to those useful and protitahle piirpo'-es. The niaiui- 
factiire of cotton has beiii leeemly iuliodiu’id into 
this eouiify, and t.st.i(,h.sliments formed .it Colt ham 
iind some other places, wliieh rival the largi st fac¬ 
tories ill the eounly of lanicaster. 'Many biauehes 
of the linen trade have been long, though not ex¬ 
tensively, carried on in (he northern part ol the 
county. Some of tlie coarser kinds of woollins are 
made in dili'erent disiiiets; but none of theisiab- 
lishmcnts for their fabrication are upon an exfi naive 
scale. The trade in Meksh flanncJs cenftes in a 
great degree in Shrewsbury. The mcrchanls of that 
town rejiair fo the niaikets of Welshpool and Os¬ 
westry, and make their purchases of the small coun¬ 
try weavers, who bring their goods in an unfinished 
state; and the pieces arc rendered fit for the nitir- 
kets to wideli lliey are destined by the Shrewsbury 
traders, A coaroer kind of woollins, called ^\■elsh 
wcb.«, arc iirejiaietl in the same manner, and are ex¬ 
ported to the \\ esl Indies for clothing the ne¬ 
groes. 

- ir w^liir}'. Shiewsbury, the county town of .Sliropsliire, from 
its vicinity to Wales, in which the towns are fen, and 
fimii Its distance from any other largo town, has ever 


been considered as a kind of provincial capital. It is 
situated on a circular peninsula, of considerable ele¬ 
vation, formed by the curvaturc-s of tlic Severn. It 
presents, at every approach, a pleasing variety of 
views; and the noble sweep of the river, which seems 
to embrace it, heightens at every turn the charm of 
the scenery. The exterior ranges of houses eom- 
matui the lich and beautiful landscapes of the sur¬ 
rounding country. The stately spires of two vener¬ 
able rhurches, and the massive towers of the castle, 
give that imposing grandeur to the whole which is 
eummunly fell in eontomplating the works of anti¬ 
quity. 'J'he walks between the liver and the town 
.lie finely shaded by an avenue of lofty trees, and 
furmdi an agreeable promenade to the inhabitants. 
The interior of the town by no means corresponds 
with lt^ I'xleinul beauty. The streets are iiiliicate- 
ly di>persLd, many of them steep and narrow, anJ 
all b.idly p.ived. They exhibit a strange contrast of 
am tent and model n buildings, and arc as uncoi.th 
in their names as in their appearance. This town, 
as well .'Is many other jiatts of the county, exhibits 
now maiij interesting reniuins of .antiquity. Among 
these is tlio ca'-tle, placed on the narrow neck of 
land, by which the only entrance to the town can be 
g.iii.i d without passing a inidge. T'lie remains consist 
ofliie kei p, ii sqii.ire building of lot) feet, connected 
with two towels; the walls of tlie inner court; and 
the gnat .ir(.!i of the interior gate. The keep 
is till must pel feet ol the niiole ina.ss of building. 
The walls of this building are ten feel in lliiekness. 
.ai'd its beams of viry large dimensions. It is st'ited 
to li.ue bein built by ifoger do Monlgoiiiery, tlie 
Norman, as a fiiidid hold; but being fuiTeited to tlic 
irown in the reign of Ihnry I., w.as used as a royal 
foil!ess in subsequent peiinds, to elu‘ck the incursions 
ol the less eivili/ed Welsh. The remains of the ab¬ 
bey ,ein t.d by thes.mie founder tis thee.isile,rew.'ird-* 
the lo'.er ol .'iiitiquities foi the iiispeeiion of lliem. 
The iiie't ]>eilect of the renuiiis ol this edifice is ai 
Ol l..g )i ,ii stiiieture six feei in diameter, usually call¬ 
ed the .Slone Pulpit, standing upon a portion of tlu; 
mined wall. It is eruwiud by an oblu'e dome of 
stone-wmk at about eight feet Iroru the base, sup¬ 
ported on six nairow iioinled arehe.s rising on pillars. 
T'be aneieiit Church of St Chad, which fell down in 
17'' presents an interesting group of ruins. That 
of St Slaty, founded by Ihbrar, as well as St Alk- 
iiiund.-, fouiiih d by Qii< in J' llleda, daughter of Offii, 
King of Mercia, have received such alterations in 
nioic recent peiiods, that they exhibit the arcliitcc- 
fural taste t/f several successive ages. The charitable 
institutions of Shrewsbury, consisting of hospitals, 
infirmary, schools, and other establishments, rather 
exceed the ]iroportion to be found in other jiluces of 
equal population, and do much credit to the liberali¬ 
ty of the natives. 


Si]o|i- 


Our limits do not admit of lengthened dcscrip- Aiiuquilit'k. 
tions of the numerous remains of ancient architec¬ 
ture which are still existing in this eounly. Tlic 
most remarkable are llaugmond Abbey, about four 
miles from Shrewsbury; the walls of Wroxetcr, 
of llritish and Uoinnn construction ; the Abbev 
of lliiildwas, founded in IlS.'J by Roger, Bishop 
of Chester, for monks of the Cistercian order. 
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the Monastery of Wenlock, founded in ()8(), de¬ 
stroyed by the Danes, and afterwards rc-C!itabli!>li- 
^ ed; the Homan Camp culled the Walls at Quat- 
ford ; the Castle of Ludlow, celebrated for its 
splendour in the reigns of Henry VIII. and of 
Kliisabeth;—during the latter period the residence 
of the Sidneys, and in the reign of Cliarks I. 
immortali/ed as the place where Milton conipo.s- 
ed some of Iiis works; Wannington C.astle, near 
Oswestry, a house of strength before' the Norman 
Con(|uest: Lilleslmll Abbey, near Newport, with 
one of the mo.«t highly adorned Norman arches in 
the kingdom; and lioscnhel House, with the oak in 
the grounds near it winch served as a shelter to 
Charles H. when, after the battle of Worcester, he 
was closely pursued by the vietorioii.« party. 

Shropshire returns to Parliament two inembcis for 
tlic county, and two each fur the boroughs of 
Shrewsbury, Ludlow, VVculoek, Uridgenoilli, and 
ISishop’s Castle. 

The titles of peers derived from the county arc 
—V’.irl of Shrewsbury, and Barons Hill and For¬ 
rester. As there are fewer titles derived from this 
county, SI) the seats of peers are much fewer than 
in any other of the same extent. The nio.'.t rc- 
marlvahle rcsidtnccs of noblemen and gentlemen 
are the lollowing: Walcot Hall, Karl Powis ; ll.ird- 
wicke, Lord Hill; Boss Hall .and Willey Park, Lnul 
Forrester; Aplcy Park, Thomas Wbitniore, M. 1'.; 
Dudiu.islon, William Whitmore, M. P.; Pitehford. 
Ilonouiable C. C, ('. Jcnkinsoii, M. P.; Ilodiu tt, 
Keginald Ileber, M. P.; Hawkstoiie, Sir Richard 
Hill, Bart. M. P.; Kinlet Hall, W. ('. ( hilde, I-hq. 
M. P.; Stanley Hall, Sir T. Tyrv\hit .lone-. Bail. ; 
Altingliam, L wd Berwick; Manor Ilon^c, Sir (1. 
Jerningbara, Bari.; Pradoc, Honourable Tlioinas 
Kenyon; Pcntrepaiit Hall, Honourable I’, West; 
Orluton Hall, William Clndde, K-sq.; Downl in 
Castle, Richard Pajne Knight, F.sq.; Oakley P.uk, 
Honourable Robert Clive; Plowden I bill, Kdivnid 
Plowden, Ksq.; Audliiii, Lady Cotton. 

By the census of ISiH, the jiopulation of the 
towns was as follows- Shrewsbury, ‘i 1,(59.); Wen- 
loek, 17,11(55; Wellington, S.'lDO; Hales Owen, SIS7; 
Ellesmere, 6()5G; Bridgenortli, I.']I,'); Ludlow, 
Oswestry, GgiO; Newport, 11513; Bishop’s Castle, 
1880. 

See Plymley’s Survri/ of Sftrnpshire ; Aikin’s 
Tour ; Telford's Account o/" the Inland Navigation 
of Shropshire; Antiquities of Shremburp, by the 
ilev. Hugh Owen; and Beauties oj England and 
Wales. (w.w-.) 

SAXONY. The kingdom of Saxony has been 
formed out of the principality of tlic same name. 
The duchy from which the sovereigu dignity aro.se 
was no part of the ancient duchy, but a Vandal pro¬ 
vince, which Albert, Margrave of Sait/weded, seized 
and transmitted as an inheritance to his son Bernard. 
This Bernard rec( ived the ducal rank from the Km- 
|)cror Frederick, usually distinguished by the name 
of Rothbar, or Rcdbeard; and his teiritories were 
spread out from the WeS'T to the Rhine, and from 
Westphalia to the borders of Bohcniia. In these 
turbumnt times power was necessary to preserve tlic 


dominion possessed by the petty savcrcigns; and di¬ 
visions .irising between different branches of the fa- 
niil}', the other Saxon duchies were formed into in¬ 
dependent states, Ic.aving to the descendants of Ber¬ 
nard the .sovereignty over the .Margravatc of Meissen, 
and that of Saxony in a eontracted state; whilst the 
house., of (lotha, of Weimar, of Coburg, and some 
others, inherited the whole of the western parts 
which Albert had seized. Meissen and the remain- 
iiig part of .Saxony was then formed into one inde¬ 
pendent state, O'l which the elueloral elignity was 
conferred by the Kmperor Charles V. because of 
the adverse conduct of the Klrctor of the house* of 
We imar, the oldi-.st branch of (he family, in the wars 
wliieh arose from the reforaiation of I.ntiier. 

From that period till the war of the French 
Revolution, though its territories had been oc¬ 
cupied, and its e-apital taken by l-Vedciick of Pni.s- 
sia, Saxony had experienced but little’ alteration. 
When France attacked Prns.sia in 180(5, the Illec- 
tor of Saxony took part «ith the latter powi-r, 
hut the reverse occ.isioned by the battle of .len.i 
compelleil him to join the eonqneror. An alliance 
was formeel between Bnniiaparte .ind the Elector, 
who, as the Empire of (icrn)an\ w.is eli.ssolvcd, and 
the elector.;! dignity .- 1111111111 ,itid, as-nincd, uneler Mu- 
sanction of the Ruhr if Fruite, the r.ink .iiu' 
title of King. The newly ereiti .1 King maintained 
with go'ul faith the alli.mcc, whicli necessity had com¬ 
pelled him to form, till the overthrow of the Freneli 
arniic.^, in the ilee-isi\,- battle of T,eiii*-ie, occ.i.sioiicii 
in part by llie deleetiDii of hi.s trooj's ; o-i w Inch event 
ho wa- taken piisoiur by the I'licd soee’re'igns 111 
lli.it city, anel Ins ilominiiuis jil.icitl under .seqneslr.i- 
tioii. Wjien, at le'n';(h, he- was reiiistalcd em his 
throne, neatly onc-halr of liL siil)|i'cts were forccii 
to tran.sler iheir allegi.nice to the Pruskim monarch, 
ti) whose kingdom was .-ideh d the dneh^ of .Saxon; 

It .elf, eompiising the mo.,t fi rule part of his doini- 
niuie. 


Saxony. 


'1 he kingdom of Saxony, in Its pre-eiit stale, is u 

eoiiip.ict ami coimectrd territory. It extemls frcmlt>'>"''‘>''***. 
;.!S .'i'to ;;i ri'east longitude', and from 5(1 JO'to-*'^'' * 

5l 31'noilli l.ntiiele. It i-s hounded on the north‘ 
and nortli-east by I’russi.i; on the south-east and 
south by Austria; on the south-west by B.ivaria, 
on the west hv the piiiicipality of Reus and the 
duchy of Sixe Clotlia, and on the north-west b; 

Pru.ssia. Its .c]'iarc extent is about 7150 miles, or 
V'^S.OOO English acre.s. 

It is diviile'd into five circles or provinces, and 
these are subdivided into Amt:, or Baliwichs. 


Cire-lCT or 
I’roviiircs. 

Number of 
lull iliitaius. 

Kvuni 111 
Kn^likli 
Xrre's. 

('apituli. 

.Meissen ... 
Leip.sic .... 
Erzgebirge 
Voightland 
Lusatia ... 

21(1.8 7.5 
LiD.'iGt 
88,();5() 
16<J,87f) 

[,00(),080 
713,08(1 
1,108,520 
110,320 
l,O81,0’8O 

Dre.-deii & Meissen. 
I.cipsic. 

Freiburg. 

I’lancn. 

Bautzen. 

1,282,082 

f,ff21,G.S() 
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Mxiiin- TIio inliabitantt arc divitlcJ info tliosc who live 

In two large citicx, . - - 8^,1(>7 

In six cities, bL'twcen /iOdO and I,'5,000 souls, .jl,;5iy 
in tbirty-ibiir (•iii(\'>. In tween S.IOOand.jtXK), 1 lu,(it)0 
In nitie'y-tliree towns, belwcen 1000 and 
ojoO, - - - I.'IO.ISS 

In towns III'Itss than loOO, and in villages, S.>'J,.)08 


V.u i itl til 
I •lu’itrv. 


i I Swi». 

/ <1 III}. 


J1l\l !'• 


l, 23 . 2 ,OSa 

'I'hi-' sfatc of the population is drawn from a cen- 
siis taken in 1817- 

The northern part of the kingdom of Saxony is, 
for the most part, n hvd, or an uiidiilatmg eouniry; 
but on the south it is very niountamous. 'I'he moun¬ 
tains rise in three sueeesxive iidges, denominated 
llte \'orgeberg, iMithelgeln'i'g, and llocligtberge; 
the southernniiistol these, bordering on Bohemia, is 
the lot til St. The highe-t points of these mount,liiis 
are those of the I'iehtelherg, 'ST.'jO feet; .4ucrsberir, 
t>>) ;i feet, the l.ausehe, UlOO leet; and lloehw.dd, 
felt. 

A part of this nioiintainiHis district, hetwi.xt Dre.s- 
den anil Bohemia, usually denomin.ated Saxon Swit- 
7 ('rland, lui-s peculiar charms for the lovers of ])ie- 
tiire.sfpie scenery. It is about ‘,'8 miles in length, 
and‘J;J in breadth, di-pl.n ing dei p thasius hoider- 
eil by perpi ndieular rocks, some naked, and others 
clothcil with e\iiy variety of tree-. B.ipid stre.iins 
pour from deelivities, lorming ettse.ules in some 
parts, and in others, in deep v.iles, meander through 
leld.int iiie.idow-, nithoiit their issue or their egress 
being di-eoverahle by the observer (loui tlie preei- 
piees which iiiilose siu h ricisses, and from whence 
lie e.in see no p.ith by which the valc-s can he leach¬ 
ed. Tliroiigl) this mass of luotiiiluins the liver l.lbe 
has w'orii it.self a passage, by a nio-t tort iou.srour.se, 
and washes the buses of locks, in some parts of 
near one thousand let I pei|)entlieular height, from 
whose siiininii that stream apjiears to the beholder ns 
an insigiiilic.int ilvulet. Troin the siirf.ice of this 
inouiit.iin plain rise the pinnacles of loeks, on which 
castles, in the i'eudal times, wire eneted, some of 
wliose luii.s add to the lonuint'c gi.iinleur of the 
prospect ; whilst other , siieli as Koenigsteiii and 
i.ithirsteiii, hive had .ipplied to tin in all the .irts of 
nioderii fortitiiation, and are the most iinpreun.dilc 
fortresses in the . 8 ,\on dorninions. Koenigsiint es- 
peei.illy, flioiigh, from its gnat height, it apjiurs to 
ti I miiiate in a point, h is on its ape.x sti oiig w .ills, sur¬ 
rounding had lings in iihidi tlie treasures of the 
Clown are secured in limes of dinger, with ground 
to jield potatoes enough to fn d the garrison, as that 
vegetable glows llieie to imKetion ; though, from 
being 1 100 leet high, the ilgid cold of winter is most 
SI verely ti li. 'I'liis foitus-, ;iiul that of Lilliensti in 
on the opposite side of the I'lbe, arc considered to 
be the kevsto B.ilieniia. lew spots in Ivuropc eitate 
greater iiiteiesl m the geologist, the botanist, or the 
lover of pietiiresipie s(, rerv , than this portion of the 
country so appropii.itilv lUnominated Sa.\on Swit¬ 
zerland. 

The jirincip.il river of Savonv, and that to which 
almost all the otliirs tonlrthMc thi-ir sticMuis, though 
not till it Ims left this* I'ingdrnn, is the Tlbe. It en¬ 
ters from Bohemia, and is ii.iviqubicfor barges through 


the whole of its Saxon course. The other rivers arc Saxnnjr. 
the Black KIster, wliich rises in Lusatia, and soon 
enters the Prussian territory; the Spree, which comes 
out of Boheinia, divides itself into two branches near 
Bautzen, and then passes into Prussia. These rivers 
fall into the Kibe on its right bank. On the left 
bank it receives the Moldau, which has two sources 
in Bohemia, and in Saxony unites with the /wichuu, 
and runs parallel to the Kibe till it joins that stream 
at Dessau. The White KIster rises in Voiglitland, 
with many curvatures, reaches the suburbs of the 
city of la ijisic, and, receiving there the small liver 
l*leisi,e, tails into the Saale, and ultimately is lost in 
the KIbc, aliove Magdeburg- The only river that 
does not run to the Klbc is the Ncissc, which rises 
in thceastirn corner of the kingdom, and, passing 
into SiliHi.i, iit length is emptied into the Oder. 

Thi're are no lakes in Saxony, nor any canals, ex¬ 
cept such us arc used in the milling districts for con¬ 
veying the cue to the mills. 

As comjiarcd with most jiarts of Oerman}, the Agncnl'nrf 
agriculture of Sixony is much advanced. \\ herever 
the soil is c.ip.ible of eiiltivulion, it is worked with 
diiigi iicu ; and the more hilly and poorer soils have 
a good III I bago, and yield piistuic to numerous lioeks 
and liertls. Thu sides of the mountains towards the 
KIbc, (rooi Pirna to Mcisstn, are covered with vines 
which yield both red and white wine; the former 
from the vieiiiily of Pilnit/ and Loschwitz, and the 
latter from llotl.isnitz, are the most valued ; but the 
great juirtion of the Saxon w inc is of a very inilif- 
li'iciit ipiility. The he^t of them are jiroduecd from 
the viiieyiinls belonging to the king; and though 
they ate sold at the highest prices, it is viry doubt¬ 
ful if the cNjHnees of cultivation, and the rent whitli 
might hi' obtained for the land, docs not exceed 
what is produced by the sale of the wine. 

’I'he whole of .Saxony is highiy productive of fruit, 
and the i.ire and skill exercised in its cultivation is 
amply rewarded, (ireat destruction to the fruit tiee.s 
took jil.iec (luting the trenieiidou.s military conflicts 
of wliiih the country was the thcatie; but still the 
orchards and gardens arc ve'ry extensive, and new 
trees, jil.iiited sinre the wasting warfare of 1,813, are 
bcgiumiig to iild th.'ir products. The calamities 
VIhull V ere injurious to the fruit trees have lessened 
the iiiniiher of cattle of ewiiy descrijitinn ; in the 
year I.S 17 , in ni.siiy districts of the circle of Meissen, 
not a single head of cattle was to be found, 'flic 
bee-hives were destroyed by the same events; and it 
vvillyit rcijuiie some years beiore Naxotiy can, as 
in past jieriod'i, bU))|)ly the neighbouring countrie.s 
with meat, hides, honey, and wax. The sheep were 
better preserved than the other kinds of aniniuls, 
being mostly driven to the mouncaiiious distriets. 

These have increased, and great attention having 
been paid to breeding them so as to produce tliu 
finest w'ooh', they have succeeded to such an extent, 
that their lleecis are now siijieiinr.to those of Sjiain, 
and furnish the chief agricultural arPele which is cx- 
jiurti'd. 

The arable land Ls chii fly cultivated on a three 
course system, consisting of a fallow', winter sown 
grain, and spring sown grain, lii some cases there 
is u iailow crop of flax, hemp, or potatoes. Thu 
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^wny winter corn that succeeds is generally rye, and 
sometimes, though less extensively, wlie it, the suin- 
intr corn which follows is chiefly oats and somctiniLs 
barky 1 he greater part of the uiablc land is in 
eomnion fields, held under a hudil teniiie, over 
wliieh the lord of the manor liis tin iiclit of (k| .!>- 
luring ins flocks between the hiivest and the nest 
seedtime. Ihe farming occupations are geniially 
very small, 4lnd the increase of giain tliiuugb the 
whole kingdom is said not to asera„( more than h\e 
for one Lhe culture of potutois his bein very 
much extended of late years, and fjinis iliiiost ex¬ 
clusively the food of the labouring cIissls in the 
mountainous districts 1 obaeeo, h< nip d i\, u ood, 
bops, ind cliiccory, arc grown in some puls ol (he 
kingdom, but neither of them to the extent wliieh 
the consumption of the country i erpiii c 1 he woods 
of the kingdom since the sepii ition oi iis best por¬ 
tions, are nl'•ullICIent to fuinish the ii liabitmts with 
the ne((*<<-ir\ fuel and though abiitid mee ot cud is 
found iieai Dresden it is of so siilphiireoiis a niture 
as to bi deenii i iiiiwholesonie iiul is used only by 
those who ait uiiible to pry the hi^li piiee foi wood 
which its s( ueity has ciiattd. 

M • iI. isixoiiy ibouiids in minerals, and though the veins, 

in gt iieial au 1 ir fiom bi mg of ,^i( it thickness the 
oie 1 tolerably lieh , wliieh, ulekd to supeiioi skill 
ind ei onorny in w orking the mnis md sepai iting 
the me tils, mikes them vny bene fie id to the ci own, 
to wbom lilt ,^1 eater portion ol tium bclon,^ llie 
minerilogieal sehool ot Iresbcig his hid i won- 
deilul infhiciici, not only in Sivnny, hut m ill 
puts oi the woilil, in iiieKi mg the knowledge iiiii 
improving the piiitice of the operitive Idiiurers 
111 the mining irt The inniiil puuliice ol thi sdvei 
mines is ib nit 100 000 ounei s Insides tin they 
yield copper, le id tin, non su|| h n qimksilvei 
bismuth, ai SI me, and coil. Gold is lound m veiy 
sni ill ejumtilies 

M f, In no put of the contiiieiu Ills miiuilutniing in- 

I diistiy bun e lined to so gu it in extent, or oeeii- 

piid ho lii^r a pro])oition ot the pupulition is in 
S ixnny Ikfoie the s ^lai ition lioin it ol the most 
productive igiieulturil pioviiiees, it i nhulited 
that two liiths of the mlnlntmts neic employed in 
m iiiuf ictuies , but siiiee tli it uiitoituo III e it it is 
cstimitid tint tliiee liltlisaie oeeupied in ommi ret 
and manufietuiei), mil only two-liltbs in i^iieuliiue 
It IS only by the extent of its niiiuil letures tli it i u 
rouiitry cm be lurnished with the me ms ol p lying 
for liiose ailie'ei) of the fust necessity, of wlneh i 
siifheiency is not now produced within it iln pio- 
vinees which supplied corn, liul uni sdt, hive been 
eeded to Prussia ind tbu.>e ai tides must be pu I loi 
by tin silcs of the niiin rals iiid iii tiiufaetiiies Dui- 
ing the eontinumet ol iliionipa te’s eontiii iitil sys 
torn, the bixoii mil if it tin ers enjoyed iniosttsleii- 
sivc tilde, and the eiieoui igeiuent tliiis obtiniid 
gave in impulse vvliicli dirtited tlieellnts ind the 
capital ol the countiy towards (hen perUetnn but 
the division oi laboui w is nut e lined t > siieli an ex¬ 
tent, nor w.is the ipplication ol mac bine IV so gene 
rally uiopted, as to enible them ti withstand the 
competition with the lliitisli goods, winch peaie in¬ 
troduced into many ot those aiarkets whuli they had 
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bcfoic almOi>t exclusively supplied It would in- Saxony 
elude almont the whole catalogue of I un ptan ira- 
iiu(letures to (numerate all the nspeetive kinds of 
„oo(U niuk in bixony. Woolhns linens, k (tons, 
mil Sills iiir clotinng, iron, briss, uni (0||ir 
wares, | ipei, kitliei, ciitlienvv lie hits, iinisn d 
mstiuments, iidtuiniiy wiie, v irious c In iiiieal ind 
elyi ing [ lep II itioiis dueks, ualelie swords gun, 
and jiistols ire dl eompiehendid in the list of S ix- 
on inmuticluies 

lhe eomnuiie ol a country wliosi mliibitmtst i ui 
ire chiefly occupied iii iitmiifiie liiiis, it d produce 
an insulhiitney of food lor tliiii own i onsi uiption, 
must b( exieiisive llic tiade ol Sixoty elnilly 
centres in the city ol 1 cipsie, iioni wIiliici it the 
tune ol tile two iniiual furs, the gieitei pirt ot tin 
nnnufiituies lu disposed ol, and e mti icts ire 
nude loi such foreign comnodities as the supply ot 
the eountiy deni mils \s the I iirs of Irinkloitoii 
the Mum piieede, ind ihisi of 1 1 ml fort on the 
Odei loll )W lhe fans ol Iiipu sun ji ir ion of 
lilt li ide I I lined on by those eiiinnels Hit i ikIk 
I cubiig to r (ipsiL aic ,,11111 illy goo 1 , md ti mi- oi 
w i„ ms loided with ,,oo(ls iie 11 be sun pioeied 
in.. It iiul lioin lb U pi ill it ill limes n any ot 
wliieli e line from 11 md 1 liollmd llunbmg md 
llruiiswiik on one side, md lioni ilu n Pi Ind, 
md even luikiy on the otliei At liu I iirs of 
I eipsu, the new books printiil in most | its rif Cier 
miny lie btou It loi pubhe itioii Iheu tin pub 
lisheis imet md e sell iii.,t the woilsnfiru j it of 
till loiintiv, while tiu (>tiiiiiii lingui.,e is sj) leii, 
will llio i (I niilui Soixtdiiii s tills tilde, 
tint It IS Slid the eornmissions on it to tlii In kiis 
I ' UK 11 bint (I 1 tip i< mount t> nioii tb m 
lOOOO nxdiiln lytii llii winlt -dis at the 
I Ills in til It t tv HI < (Milt (1 im III III (xpoitsuul 
inipoit , It lb > It _0 ()()() 000 riidillii oi more 
til n 1 ()()(>()(>0 SiLilmg Six ny dip st- in 

til w IV, (1 sh t| swiol lint wooll n .,ootls linen 
lid tilt I I 111 yum ml w isud in n iioi ^tiy 
ciithty inlbii/itiy md b (I It u ei ivts in it 
tiiin Min wi -ill, w>ol md t In id wiiei 
Althou„ii tbe iivii 1 II i is i ivi„iblt fioni the (M in 
to tilt 1 Util i ( I S \ 1 y It I 01 ly I (111 tilt toi - 
vry mil i I (lu h vi r < els ind Im tl t ii b il p ir. 
tully It I II I til It tl t tnlls on tb t i ver, with 
the Ilk (Id I 1 11 I of lobbtiy, md i it more ad 
vantigM is 11 e ivey eonniuulitits by liiidliunby 
w itcr 

JIu .,1V 1 nitiit Is I III initliy liei btiiy in tin r 
Sixnn \ be ii lie ind inlilne ■ I il it on t t 
line III ixe Wiimubrineli III I i iy Ibc 

■non lie bv m v be e die I liniiUd but tiu b 11' ili ns 
lie of sue b ii ituii lint the lilnilii it tl c ] eopli 
iiivebtenm i tcuied by tlie mil li e s(ltluiM„ii- 
ing I imily til n iiy i > iistm im is th it tl t -t ilts ii ix 
oit nil list 11 1 t I 111., eii) lys till wli lie ( \MU- 

livi pnwM t I hrnis pudons, b -tows (onin -i i- 
noniin its tin ipiiiiu |ud.,ts, iml M | vstlu | >vtr 
of mil mi, pt e md w n, ml ol eonel i n ., II 
treaties In miking new liws, md in in p ii w 
tixt tilt si itis b ivt the r It t> ti » oh d 
'Veioidui, to the ineient eoii-tit iiuni, wl le i ‘ sHH 
. (liiered to, till si ilts ..le e on-tit ited ol v lous ele 
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mentis; and, in fact, are an nnsalgsnna of various cor¬ 
poration;, each of svhich tliinks only of its own pecu¬ 
liar interests, nml toniiin.- to c.isf tin* weight of all 
public burdens from tlic cities aiul the noblc.s, who 
svre ropicscntid, to the country people wlio hate no 
void"-, 'rise :is«cml)ly C(in'i-.ts, l>t, (Jf members 
clio-ii 11 by the jirovincial representatives of the no¬ 
bility; ‘-Idly, <^f the rcprcsi ntalivc. of the prelates, 
who, helore the Ilerorniatiou, had seats; but who 
have since been chosen hy llio higher class of nobles 
in right of their posse-sing certain estates of which 
the prelates were deprived; and, Udly, The univer¬ 
sity of Leipsic. Tliese states n-present only the 
circles of Meissen, Leipsic, Ei/.gcbirgc, and \ eight- 
land; for that ol Lusatia has its own piculiai assem¬ 
bly ol‘ states, w'liicii ditl'crs bai little from those of 
the other four, except that the members from the 
land possessors must have at least sixteen quarterings 
in their coats of arms. When the king pleases these 
States are convoked ; but, as it has not been found 
necessary t ) imjiose new taxes, or to make great al- 
reratioiis in the l.iws, tlicy' hoe seldom bicii assim- 
hled, and their session has n-iially been very short. 
The administration is eonducted by a Cabinet Coun¬ 
cil, under wliieh, through the medium of the privy 
council, order.s arc coinmunirjtcd to the depart¬ 
ments of Finance, \\ ai, Domains, Police, and Forcigii 
A Hair-. 

Tliereveini alprcsi nt.ininiintsto.dioot I.■»(),()()() 
Slcihiig aniin.illy. Tin. te\eini(‘ is derived in .i 
great degree fioai royal domains, possessed hy the 
gorciiiment by aneicn' grants fioni the imperial 
eviurl, or obtained by h.iviiig hieii mortgaged and 
fori closed for iion-payini lit, oi pin chas'd by the 
aiiecstois of the present iiioiiaieli. The royalties 
belonging to the crown feiiii'h al.-o a 'ttinsuh rahle 
sliare of thi"! re venue ; they consist ulTlu mines, the 
lorests, the fisheiies, and iit' iiilcrist on money lint. 
The direct taxes are on land, on trades, vaiions ex¬ 
cise duties, stamp taxes, and tolls on roads, rivers, 
and biidgfs ; the greater part of which fall exclusive¬ 
ly on those who have no voice in the ‘tales. The 
whole public debt, including the eishiiote. 

wliieh did amnunl to l...)')i).()()(), but aie 
now reduced to L. 1J(»,0()0, aiitl circulate as fn ely as 
cash, is buniewhat less than L.1<,()00,()()(); the in¬ 
terest on wliieh is rcgiil.irly paid, and a poition of 
the principal is aiiiiually disrlurged. The credit of 
no government stands hightr llian that of Saxony, 


and nearly the whole debt is due to its own sub- 

jeets. II 

The regular army of Saxony at present is reduced 
to 1(),U()() men, including cavalry, infantry, and ar- 
tillery. Since the year 1817, when the regulars * 
were thu.s reduced, there has been a register kept of 
the single intn between 18 and .'11 years of age, who 
form a kind of militia, and from among whom llu.' 
troujis of the line arc chosen; from this conscription, 
however, the privileged orders are exempt. 'I’licro 
are military academies io Dresden for instructing 
both the cadets of the line and those of the artillery. 

Althougli the royal family profess the Catholic iU'^h i. 
religion, and are zealous in ili.scharging its injunc- 
tion.s, the established faith is the Lutheran, and, un¬ 
til the year 1 s 11, no person of any other sect was 
eligible to seats in the several corporations in the 
provincial or general assembly of the states. At 
tlitit period all sects were placed on the same fool¬ 
ing. The w hole number of ('.itholics is about ‘lO.diiO. 
sonic of whom are attiichcd to the royal household ; 
but most (if iliciii ,iro found among the inhabit.ints 
ol till- provinco of Lusatia. 'I’he number of I’m- 
testanfs di-senting from the established church, in¬ 
cluding Moravians and Calvinists, is not supposed 
to exceed two thousand. The Lutheran church is 
regulated by four Coiisistcries or Assemblies of ili- 
vinus ; differing in the niiniber of superintendent*-, 
but comprising together twenty-four of that order. 

Tlie Catholics in t.usaliaarc regulated by the Abbot 
of liaiitzen, on whom the Pope generally bestows the 
title of llishop inpnrlUms inJ'uMium. 

I'aiiication i.s well conducted in the university of tin, ,ii,, 
Leipsie, and in the endowed classical schools of 
AIeis.scn, Wiir/en, and Cirimmti, as well as in seve¬ 
ral gymnasiums. The popular education is not so 
well managed .ts in the other Protestant (jerinan 
Slates ; and some rcceni efforts to improve the sys¬ 
tem have not been utteniled with good practical re¬ 
sults. The fine arts have hc>‘n cultivated with con- 
sidertiblc success; and both statuary and painting 
receive valuable assistance from the fine proiluetions 
of both which the enlloctions of Dresden contain. 

.Sec Leonliardi il>u>ig dur Kiof tit \fliHi: 

vnd Jlcrzo^rliclr S,ic/ii\c/irn lender. Sach\fn liar- 
I'csicl/l, von K. 1*. Aloseh. Volitz Geschichte uud 
Ualcstik drr Aoni^reirh Sadnun. .facob’s View of 
German!/. (w. vv.) 


SCOTLAND. 


Tiiu history ol Scothand as a sejiaratc kingdom hav¬ 
ing been treated at considerable length in the Enc//- 
rloptrdiii, all that wc propose hero i.s, to supply what 
is wanting in the imperfect account there given of 
its Statistics; nferring, however, to onr county 
articles for local description and details, and conlin- 
ing ourselves, for the most part, to such general state¬ 


ments as concern the industry, population, and re¬ 
sources of the nation at large. 

I.—.Gcnehai. DEsrniPTiON ok the CoiiNrav. 

Scotland, the northern division of Great Britain, sfiuaKon 
is situated between 51® 37' and .58" 4‘2' north lati- ami Kximt 
tude, and between 1° 47' and G’ 7' west longitude, 

4 
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Sioiiuml. from Greenwich; liaving the sea on all sides, except 
the soutli, where it ia separated from England partly 
by the Tweed, and oilier streams, and partly by a 
line supposed to be drawn along the high grounds in 
that i]uart(>r. Jts greatest extent in the same longi¬ 
tude is from the Mull of Galloway, on the south, to 
I'aroutlicad in Strathnaver, on the north, a distance 
of 2~.~) miles ; while its breadth from cast to west va- 
iies from 'Mi to ld<7 miles ; its area, calculated from 
Arrowsmith’s map, being about 26,.120 square miles 
of land, and MM- sijuare miles of fresh water lakes. 
This is the extent ofthe Mainland only, exclusive of 
tlie islands on the west, called the IIijikiofs; and 
those of (tiiKNi:) and Zr.rLAMj on the nortii, which 
altogether arc computed to extend over 12.iI -((lure 
niile-. Including the-c i-l.imls, the notiherii limit of 
Scotland stietches I'lyoiul the tijst degree of lali- 
•tude, and its longitude is between the meridian of 
London and fi'-’ liS' west ; and its area comjirehends 
‘iOMS sipi.ire milts, of whit!) the Irish watci lakes 
occupy ().!h square mile', or about one forty-eighth 
[larl of the whole, 'fin outline on the sea-ciU't is 
exceedingly ii regular, .nul ot' gieal exti-nt, the sea 
penetrating to a give deptli, both on its eastirn and 
western sides, (tf tlie-e aims of the .sea the mo.st 
eoiisideralile are the Friths of l'’orlh and T.iy, and 
the .Moriy Frith, on the east; and the I'lith ol Clyde 
and the b.iys of (tlenluee and Wielon on the west 
and .south-west. along the noilliern and nertli-wtst¬ 
ern coasts tlicre are a niimber of smnllei inlets, called 
lochs, which indent the couniry in all directioiis. 

4 I'u With tlic exception oi’ninrow liacisalong its prin- 
•I'.'n. cipal rivers, tlicre is very little ol’the country liar or 
level, and not a large prop ii-tion of the whole that 
would he deemed piodiu tive land in more fivoiired 
regions. Fvery whcic, even in the simtii, and along 
the east and west (oa'ts of what u tailed tlie {ore 
lands, the surfaee presents gieat v.iriety; in so.ue 
place.s, gently rising from the .'ca, and tlie hanks of 
tlie principal river.s, and sprtading out into coiisidei- 
able tracts of fertile land; .ind in ollur, piojtding 
into the ocean, the tciininalioii of those lidges wliicli 
traverse the iiueiioi, ami whieli,afew mile-s from the' 
coast, xometiuu s useeiul to the height of ‘JOOO feet. 
In this quarter of .Scutkiiul, a tract ol' mountaiiums 
country, known hy taiioiis names, stretchea in a 
Koiitli-west direction from the Clieviut hills of Itux- 
burghsliirc, on the borders of Eiiglaiul, to the Iiish 
Channel, sending off branehes on both sides ; wliiiu 
detached hills frequently occur overall the low coun¬ 
try. These high grounds, however, arc for the most 
part clothed in green, almost to their summits, and 
have little of that wild and desolate character which 
distinguishes many of the mountains of the High¬ 
lands. Northward from tlie isthmus formed by the 
Friths of Forth and Clyde, the low grounds form hnt 
a small propoitionof the whole. Here, in latitude 
.'57% the Grampians extend from sea to sea, with a 
breadth of fiotn tO to (10 miles; ur.d parallel to them, 
to the south, is another and low'er chain, called the 
Sidlaw’, Ochills, and Canipsie liilks. lietween these 
two ranges lies the fertile valley of Strathmore. 
Farther north, cultivation is mostly' conflned to the 
sea-coast, the banks ofthe larger rivers, and the nar¬ 
row glens between the mountains. On the north¬ 


west, beyond the line of the Caledonian Canal, the Seoilautl. 
country is, w ith few exceptions, singularly rugged and 
sterile, consisting of lofty mountains, either covered 
with heath, or presenting a mass of naked rucks, in¬ 
terrupted only by deep and dark ravines, lakes, and 
]>rccipItous stre.aiulets. Caithness, the nortii-easltrn 
county of the .Mainland of Scotland, is, nevertheless, 
generally low, but marshy and unproductive. 

The elevation of the most considerable mountains I'Vnimsim. 
of Scotland above the sea, with the counties in which 
they arc situated, arc stated as fnllaws: (Playfair's 
Scotland, \'ol. II. p. ;511, and (lenriul Iteport of 
Scotland, App. Vol. 1. p. 128). 


Naiiii). 

lit i;,lit 
II 1 (le 

Siiuuliuii. 

Heiievis . 

I'J.SO 

Invenit'ss-sliirc 

JLnwyvis . 

1.'I80 

Hoss-shire 

lltinnaeJou’ie . 


Aberdeenshire 

Cairngnrum . 


ilunlMiire 

llonlawirs. 

0!)7-S 

Pi rthsliire 

Soheliaiilon . 

SL 1 » 

Ibid. 

Ilartfell. 

3 ,0-2 

Humliic-i-shire' 

Fenlomond . 

r.'jii'j 

Slirlmg'hire 

J.owihtis . 

.il M) 

LniiaiLsliirc 

Goatlidd . 

2 !) iO 

.Vi ran 1-le' 

IlarlfiLld . 

2 h(>0 

I’e-i lile'-shire 

Muiifool IlilK . 

liS.iO 

lahnhurgh.sliirc 

Iluber'law . 

1 IIP 

i’ovhureh.'hiri' 

l.ddim Hill . 

I.'J;!) 

Ibid. 

Foiilra Hill . 

1000 

Ill .uiek shire 

Nu>th lierwilk l.an 

<M0 

H.iildmg on.shiro 

Coekbmn I, iw. 

IJOO 

111 iwiek'liirc 

Aitliur’.'. .Se.it. 

.S22 

Ediiihui ^Iisliire 


T.i iIr'c iiiiglit-- weuKiy ..dd the site <<f the village 
oi Lt.a<lhills, ill l.aii.iiksliiie, leet above the 

s(.a. 'i liL kind i.i.ii' this village is llic highest culti¬ 
vated land 111 .^eoil.iiul. In A’oci ueenshire the plough 
sometime-. u-.k-Iu--- the height ofiieaily l.'tOlt feet. Hut 
with few exception--, an elevation ol' (iOO feet seen-- 
to he the limit to the tillage l.uuls of Scotland. None 
of the Scottish mouiitam.s useend to the- line of per¬ 
petual congelation, yet .-iiiow nmy' be found in some 
of their daik leiis'-e-, em which the sun never shine's, 
ail the year leiund. 

'i'he climate ol Scotlanil, as might be expectecl, < 
from its insular situation and high latitude', is cold, 
cloudy, and wel. This i.s its general eliaractcr, us 
cemparetl w itli the gri-atcr pai t of England; yet, even 
in the soulli ol F.ngland, frost is soiiu'tiines more in¬ 
tense, .and snow tails more copiously,than in .Scotland, 
and on the' wi-st coa.-t of that country the quantity 
of rain is also greater. Corn, however, and most of 
the fruiti and vegetaMe's common to both divisions of 
G.eal llrilaiii, attain maluiily nearly a month soon¬ 
er in England than in Scotland; and sumo plant-., 
such as hops, and a few other.', cannot be profitably 
cultivated at all in the latter country. The langc of 
the barometer is 2.S2 inches, or fiom J0.f)2 to ‘-'8.Id 
inches; in the Orkneys it is souiewtiat more, or 
about .S inches. Tlie lowest ycui ly temperature is 
41® IJ', the highest JO’ 32', and the annu.! averagi 
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hc<>ihn<'. for all Scotland may be bc'twccn 4.5“ and 47“. Of 
rain the average is about HI inches; and the differ¬ 
ence between the casi a/id uest coasts, in this re¬ 
spect, has been estinuted generally at one-fifth mure 
on the latter th.iii on the fornier. The number of 
fair days on the west coast i.-> only 100, while on the 
cast it is ‘J.tO. 'file prevailing winds in both'situa- 
tions are from the westerly points ; but on the east 
coast It blows from the easterly points for about n 
third of the year. Ka-tcrly winds generally prevail 
III March and April, and often in May and purl of 
.June; and not only check, vegetation, but occasion 
various slight disorders uiuoiig the inbabitants. 

For the purpose of exhibiiing the di'iribution of 
heat and of rain tiirougliniit the yiar, we give the 
following abstract from a register of the we itlier ke|)t 
near Perth, for the year IS'JO. 'flie teinper.ituie is 
probably not vciy diHerPiit Ironi the average leiniiei- 
ature of .Seotidiul, but the niiniber of rainy dj}s, and 
th ■ quantity ot rain, are both considcraldy less tliun 
on the western coast. 



1 air 

rxiys. 

It .1111} 

0 . 1 } s. 

III 

U .nil. 

Mian 'rein, 
latut' • 

.lanii.irv. 

21 

10 

1.321 

30.1 

February ... 

2|. 

r, 

I.l'iS 

30.1 

Match .. . 

2 5 

<i 

0.332 

lO.li 

.\piil. 

21 

a 

0 (,‘I0 

l(i.7 

May . 

10 

21 

.5.117 

10.1 

.lime . 

I.S 

12 

1.715 

.51.(5 

.Iiilv . 

t>(> 

!) 

1.0.15 


August . 

12 

10 


.5(1.0 

Sept ember... 

1(5 

11 

0.07 i 

52.(5 

Octobi r. 

20 

11 

2.'20 5 

11.5 

Novciriber ... 

20 

10 

l.(I.5S 

•ii.i; 

December ... 

20 

11 

2. It) 5 

‘l.s,7 

( I'.tlin. Annunl 
Ib'.’D.) 


I.il 

2I.O.S7 

1.5.0.S 


For an account of the niineialogy, /oology, and 
botany, and also of tb • ii\er.s, lakes, .md Ibresls, of 
.Scotland, see ScoiL.AMiin llie iiiiLi/ciopoiliti, and 
the ScoltiJi connlu > in this Siipplmicht. 

II.—l)i\ isroNs. 

Diwsmis. The most natural and obvious, us well as the most 
ancient, disi^ioii of Scotland, is into the Lowiiiids 
and the Iliglilaiuls; a distinction maiked by the dif¬ 
ference in the language and dress of the pioiilc as 
well iis by the .suif.ice of the country; though the 
line of separation between the two is by no menus 
well defined. The Iritlis or arms of the sea, wliieh 
entering the land on both sides, leMve but a euinpa- 
ratively small extent of country between their ex¬ 
treme points, pie.sent limits more distinct; especially 
since the execution of the two canals, which, being 
carried along these istlimuse.s, connect the eastern 
and western seas. These arc the Forth and Clyde 
Canal between the friths so called; and the Caledo* 
ntan Canal, now (1821)) nearly completed, which runs 
from the Moray Frith on the nortli>east to Linnhe 
10 


Loch on the south-west. The country to the south SroiWnd. 
of the Forth and Clyde Canal has been called the 
southern division; that between the two canals the 
middle ; and all lu the north and north-west of the 
Caledonian Ciiiml the northern division. 

The divisions generally recognized arc counties f'ountifj anil 
and ptirishcs. Ot the counties, the number is 33, 
most of which arc again subdivided by local acts of 
Parliament into two or more districts in each, for 
tlie pui poses of police and internal economy; and se¬ 
veral of them comprise a variety of territorial divi- 
sioius, founded on the natural circumstances of the 
country. Thus the county of Uerwick is popularly 
divided into the three districts of the Morse, Lau¬ 
derdale, and Lammermuir; Lanarkshire into the 
Upper, Middle, and Lower Wards; and, in the exten¬ 
sive IJigliJand counties, the subdivi.sions are still 
more numerous. The number of parishes is at pre¬ 
sent S!)!),hut liable to vary from annexations and dis¬ 
junctions. I'lvcry country parish contains a church 
and hiirying-ground, with a manse or dwelling- 
house, and a few acres of hind as a glebe, for the 
clerg)iiian, who is always resident; and a school, witli 
a schoolmaster’s Iioiise and garden. In several of the 
towns one cluiidi has two ministers, so that the 
number of the eh rgy is greater than that of the pa¬ 
rishes. In 181.i, the parochial clergy amounted to 
bdS, besides ns.-i>itnnt$ and ministers of ehupcls of 
ease. An indefinite number of parishes form the 
ecclesiastical division, called n presbytery, and seve¬ 
ral preshytei ics unite to coinpu.se a synod. Wc 
.shall give the names and extent of these divisions 
under tlieir proper liend. 


III.—1 NJLKNAL t’OMMl NICA rlOK. 

Until after die middle of lust century there was jiumU. 
si iiicely any tiling that deserved the name of a good 
road in Hcollanti. About the year 1732, indeed, 
(.iovci'iiincnt began to open up the country by roads 
ni.ide by the niditary, lieiice called Military /toads, 
whieli extended in all about 800 miles; but tliescbeing 
confined fur the most part to the llighland.s, and in¬ 
tended only for niili'.'iry purposes, and formed with lit¬ 
tle or no regard to such ascents and dcirents us do 
not impci.e the passage of an army, were of little ad¬ 
vantage to the more populous parts of the country. 

It is within tlie recollection of persons still alive, 
when corn, coals, and other heavy articles, were 
usually carried on the h.icks of horses, even in the 
snutliern counties of -Scotland ; the roads or rather 
the tracks being lor the greater part of the year un¬ 
lit fur whccl-carriagcs. Hut so great a change has 
been made in this respect, particularly within the 
last forty years, tliatniail-cuachcs, and other carriages, 
now run day and night at the rale of from six to 
eight miles an hour through every part of the coun¬ 
try, from the borders of England to Thurso in 
Caithness, the northern extremity of Great Britain. 

Tlie only funds formerly applicable to the making 
and the repairing of the roads in Scotland were what 
is called the Statute-Labour, otlUc labour of the oc¬ 
cupiers of the land, for six days annually, on the 
roads jiassing through their respective parishes; and 
a small assessment imposed upon the proprietors. 
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tUna Thifc labour, which hai been converted intoapa}- 
"""^nicnt in mont}, and aUo the suin!i ruatd by dS'>Ls>,. 
mint on tlic piupnetors, undtr the name of roa / iiid 
hi d^i money, arc now applied to hye na i oi oUch 
IS comniunicati with the grett tariipikcs, oi ochcis 
calculiUd foi flu itcotiimodition ot the pjiiicular 
ihiitiict in which thi miiuy is levied Almost 
I vtry county his proiiii I an ut ol I’lrlnniint 
which liMs liiL 1 lie ol till se isscssmciits, but this 
laiKS in dilUrcnt counties aciordiiiQ to thcciicuni- 
ktanics of c u h 

Ihc turnpike toads and biid^n in tin I iwlands 
have bern n ide ind are kij I ii iipair by nii in<! ol 
tolls cxactid lioin tliosi whi ui llictn iindci ihc 
luthoiity of piiviti iits Jhe tuistics n imed in 
tlicsii uls 111 coniiiionly iinpMCiid to biiiow 
inoniy on the sieiiiiy ol tl e funds t > be leii ivi«l, 
liy wliiili mi ins th noik is iMiiitid iiiiii speiuily, 
to the gii It idvinlige of the pub le ihc e\penie 
ot I fuse loilb di, i ds s) much u,i in lot il (iiiuni 
St UK es, th It It II I \ II led from I [ 00 1 1 1 100 ;i ; 
mil b It 111 i> III ivt I ijr d at ib iiit L 100 tlii. i iti 
wliiili the ili^iiliiil 10 ids c nt sedly not s> ub- 
tintidly nude is th Olds in the I iwlinds 

hive cost undi 1 the direetioii ut tlie riili iiiieiil iry 
( oniiuibsiuniis Ot the toad bitwien (ilisgiw and 
( till It eondueled iindei th< smiesupiiintiiidenci 

) milts wliiih wis niirly fini hed in ISJI, would 
I i«t with lU biidgf s T 0 000 oi I I s,^ yur mile 

nt! ]u]< I ot till C uniinis lonii loi Ili^hliiid 
I Ko ids ind Hiidges ) 

In the lli^hl iniN tin intuit ft th eoiintry mil 
till bt ite ot the pn|iililioii ilid not idinit it tlit 
mil system is in tin T owl aids ihi ’iiilit in 
1 lids 111 I not only bun made but wen I ept in i 
pair It 111 pLiblie xpirii I i whiiN I 50 Kl lyi ii 
IIS u ually glinted by Piihinuil bill i e t 
limy net to ids ii d In I i ueu retpi iid in I in 
SO 111 let was pi ed pioeeeding upon \ ui 

VI V iudie]uito( till must in I iiiili a lli,^lilinds 
t Scotland by winch I'lihaiiieiit igiudto jiroiiile 
lilt till Lsimiled expeiiti (I the lueissuy loids 
iiid biilf,eb, till olhn hilt to be hlnyi 1 by the 
aided piopiiitois md t oiimassiontrs were nined 
iciiry into ettect the binihtent intintiin ol tlu 
I i,,i I ituri It appi ns lioin the Hepo'l just ii tt rred 
o that under this ait the ( oiiimissioneii I id in 
IS I, expendid on S7 > miles ol loid ind sevii il 
age budges, upwiids ot 1 1 0 000 of which 

I lOOOO wib grlilted by Pailimiiiit ind the test 
defriyed by the eoiinliis thiougli which the loaUs 
)i issed, and th it f 100 000 moi i had b eii laid out liy 
them on hiibours, ol winch 1 50,('00 was paid out ot 
the tmids arising from the 1 ortiitid 1 st ites in Seot- 
lind,and theiem 111 di r was rii ed by the IJui^lis ind 
the contributions of individuiis It t > these sums, wi 
uld the amount ot the losses sustained by the eoii- 
tnetors as stated in lhe]Upoit,and the expenee ot iht 
new roads inaiU it tin sole expciice ot the propiie* 
toih to eommiiniiate with the I’arhamenlary load 
togithei with the chirgis of upiii', the wlioh 
■mount expended within these twenty ycais on the 
toads bridges ind harbouis oi the Hi^hhnds ot 
Srotland, may not be too high silted at i million 
steihng. The Commissioners have undei then 
charge both the niauitaming of ther ow n ro icU aid 
vox. VI lAltlll 
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part of the nnhtaiy roads, the extern ol the whole Stitlnil 
111 1S21 being 1183 miles, and about I fo 000 
aycai of winch L 5000 is granted by Pirlmunt 
was considered to be necessary fur this puipose, m 
eluding ill tliaigts ot maiiagiinent 

\Vi have aliiady mentioned the Forth and (ivdt i i I 
ind (. lit Ionian ( inaU, is affording the mean- < 1 
eoinmuiiie ition betweiii the ei-t and wist seas \ 
fullueeount ot the iorinei his been given in the I 
i/flo}ff till ( ei ( IN \i) ind ol till latter m this S 
/ill milt On the C iluliim 111 C mil now lie illy loiii 
pleteil theie ind been expended in M ly 1S_^ 

I SSI 1 j't, lis I d (Sie Sill tunlh Ji / / t i 
the Commissioners on the C ill doniaii C an il) i hi 
other ciiials lie the Ciinan, cut icruss the ]>if n sul i 
ot Kiiityre it an expciice ot L 1 to OQO the (ills 
gow, Pii liy ind Vidiossm Cuiiil, ol whiili oily 
about I tliiiil put ol the lini or II miles, is tiiiisl 
ed i cut lio M the I oith iiid ( lyde to Port-Duiid i 
atOli-gow th Moiikl iiul C iiial ixtinding ih i it 
J. miles tioin (ih gow to the loilieiiesin tliipui 
of Monk I mil i i mil iioin the haihoui of Mni 
dun to Iiiiiiiiry iboiil IS mile ml thi Unii i 
1 mil fiuiii r dmbuigti to llii I ortli ind Clyde ni i" 
lalkiik ioi a inoii paiticulir ucount ol llu i 
wojl s see the beottish muiUies through wliiili tl ii 
piss in tin 1 my I pi ha ind in tins Sup/lni t 

llulw lys h lit not yet been c lined to my gii it ii - 
ixliiit in beollmd liny an empliyetl loi i sh u 
distince It some of the piiiicip I eoilwoils u 
othii but tlu most cm idii ibli is tint wli th In 
bull earned tioin Kiiiinim ek to tlu liaibum <1 
Jiooiiin Vyrsliiie, idistiiueol to nules it iht ex 
I line it the Duke ol I’litiiiid tlu moprutur ot ex 
tl iisivi loiliield 111 tint (j nil i 

l\ — \ \ I 1(1 I) IMJ In \l Ifl M- I It I IIONS i i 
l\M (llllllllllA u( (lllllMtn 

>b ut llu ni I III (I til s mite nh eentiiiy II \ | 

I iiiil ol St tl md vieie 1 iluid with iviewloicii 1 
inn whit pioyoriiin ot ihi I mil md otiu r t xe 
should he y iid by i uli county and thi \ ihntioi 
tailed the I ilu t h it wliiib hid bini uiuleital i 
iindii the autlu iitv ol Ci iniwill wi illerw ird i ti 
blisledbyan utidtlu Siotii h Co ivii ti in ii !• f 
It Is still the I tile by whuli tlu counties md tlu e 
tills ot eieli lomi y ait assissedlii piyniint ot ll 
I md I IX, and ill I >e il impo Is on 1 in I 1 In I ibit 
subjoined tl til n tun exhibit among otiu >'( i es, 
tlu valued II t il i iih loiinty i it stoo I in Ui~l 
md tlu am it I tlu whole i amely L '<01 
Scots 01 L il 01s S Id Sterliii,, In |s|j iJ 
vilu tioii w is dividt (1 Is fillows 
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SCOTLAND. 


siotbnil. The land-rights of Scotland arc still subjected to 
feudal tenures; and all «bc land is held either imnie* 
diately or mediately of the Crown, as the paramount 
I > III!. - superior. Tlie onl) ilistmctiun in regard to land- 
rights, which reqiiiii'S to be noticed here, is that be¬ 
tween property which acknowledgis nootliersup«rior 
than the Crown, and that which is held immidiately 
of a subject; tlie right of voting in the election of 
the county representatives being vested in proprie¬ 
tors ot the former clas®, wlidt those of the latter, 
however large their estates, are wholly excluded. 
In general, to give a right to vote requires a free¬ 
hold to the extent ot I.. tOO Scots of kiIiik/ uni; 
but it is not necess.iry that the freeholder should have 
projieity in the soil to that umoiint; the mcie feudal 
^itpetiiirili/ of lands of that valuation, though seldom 
atlurdiiig any income, is suflieicnt; for the lands 
themselves m.ay, and in many cases do, belong to 
another. The "number of voters in each count}, at 
Michaelmas Ib'jy, wilt be found in the table subjoined; 
hut it vaiies, though not greatly, from year to year, 
iicnitl Tlie gross rental of the lands and houses of Scot¬ 

land, ncrordiiig to the lelurns made under the late 
Froperty-ta\ act, for the jcur ISlv?, is exhibited in 
the same table. Of this, the uiit of the land nmy 
amount to nearly live 'nillions, which may not be 
far from the present rt venue of the landed pio- 
prietors ; for although tnaiiy of the iints contracted 
lor during the last yeais ot the Kite war have been 
reduced since, }ct others, upon the falling in of 
older leases, have been inucli advaneid. ,Vs the 
common duration of the lease in Seothind is nine- 


or prices struck yearly, for certain purposes, by a Scotland, 
jury in all the counties of Scotland. In some parts 
of the Ilighiando, where the land is still in some in¬ 
stances let out again by the principal tenant in small 
portions, the .sub-tenants are required to perform 
certain sorts of w ork for the superior tenant; and 
on the sliorcs of the western and northern islands the 


tenant may be said to pay his rent chiefly in kelp or 
in fish; but all these exceptions bear but a small 
proportion to the whole rent of Scotland. 

The main source from which rent is paid over Pvanimlu 
the grcatci part of Scotland is live stock, princi-, 
pally cattle and sheep. Qt the area, extending 
to ‘2<l,<io() square miles, or iHjqH.OOO Knglish 
acres, exclusive of lakes little more than a fourth, 
or five millions of acrc.i, are regularly or occa- 
•sionally in cultivation; and about two-thirds even 
of tills is Linployed m giasing and in raising crops 
for live stock, or is under fallow. According to ttic 
C'cneuil lleport oj Siollaiid, drawn up for the Board 
of Agriculture, the extent yearly uiukr com, with 
beans and ,lease, is only J , 75 )!), 1 .■>() acres ; ot whicli 
1 produce oats, S180,15);} barley, and only 

110,oq.j wheat, an tstim.itc winch is probably rather 
above the truth .is to both oats and bark}. 'I'hc 
rest of the eoiintry, or nearly 1 !• millions of acres, 
is, altir diduetiiig about <)0(.),000 acres, as the esli- 
inated (.xtciil ni the natural and planted wood, still 
in a state of naluie, and by far the greater part 
must alwn}s remain so. But much of this yields a 
valuahiu letiiin under slietp, with a small proportion 
of e.ittie. For an .iccount of these and the other 


teen years, the nvcr.ige term ol the cuireut leases at 
any period must be between nine and ten year-, so 
that half the leases current in the beginning of IS 12 
must have been entered into soon aftci the liegimiiiig 
of the century, and at such rents as would even now, 
considering the improvements that have been so ge¬ 
nerally made since, admit of some augmentation. 

This rent is paid by tenants; only a very small 
proportion being in the occupation of the projirittors 
themselves ; and, with the exception ol gra/.mg laiuks 
near their seats, which .ire usually let fur the setson 
only, tlie tenants all hold on wtitten leases for pciiuds, 
varying from l‘J or 1.7 to a J, and in some eases .'58 
vears. These leases, with few exceptions, prohibit 
the tenant to sub-let his farm, either in whole oi In 
pni t, without the consent ui the proprietor; and upon 
the death ol the tenant, the lea.se falls to his heir at 
law. Life leases were formerly very common, at 
least in those districts where the more improved 
system of agricultuic had made little progre-ss; but 
the extraordinary enhancement of prices during the 
late war had the effect of deterring landholders from 
letting out their estates for an indefinite, and, as it 
often proved, a very long term; and the practice, 
now almost obsolete, is not likely to be revived. 

The rents are paid in money, and not, as in for • 
mcr times, in grain or other produce, or in services. 
Of late, since the great fall in the prices of land 
produce, it has become not uncommon to regulate 
the rent by the pric e of grain ; the quantity and 
kinds of grain being fixed by the lease, and the rent, 
or the price of that grain, by the rates of the mar- 
ket; or more commonly by what is called the Fian, 


kinds of live xluck kept on the l.irms of Scotland, 

.>•00 A(.niciii,itier, in this Siipploneitf. 

It IS little more than half a century since the ma¬ 
nagement of till.ige lands was conducted even iii the 
Luthians and Border counties, according to the 
s}stem which has now become pretty general over 
all the country. l’rcvioii> to that petind the mode 
of cultivation did not diU'er materially from that 
which, though fulling intodi.siLse, may still be met with 
in some of the Highland counties, and which wc have 
dcsciibcd under these counties in this Supp'emrnt. 
Almost every where the piiictic-c was to take crops 
of grain suLeesvively, and then to leave the soil in a 
state of waste, till gradually invigorated again by time 
and the folding oi the cuttle. Such oi the farnicis 
as w islicd to learn better methods sought fur this 
information in England, where agriculture was then 
in a much more advanced state than in Scotland; 
but in many parts of which it has long remained sta¬ 
tionary, while that of Scotland has been always 
making some progress since, and within the last 
twrenty-fivc years a very rapid progress. 'I he crops 
cultivated (see A(.riculture in this Suppletnad) 
are now the same in both countries, with the excep¬ 
tion Ufa few species, not of great importance, which 
the climate of Scotland does not bring to profit¬ 
able maturity. 

With regard to the capital invested in the agricul- Value of 
tore of Scotland, and the amount of its yeaily pro- 
duce, of which little can be said with any great pre- 
tension to accuracy, wc must refer to the Tables in 
the General Report of Scotland, Vol. III., which have 
been given in the last edition of the Encyclojtadia. 

1 



Scotland. 


Taking the rental, exclusive of mines, quarries, and 
river fisheries, at millions, and supposing that to 
be equal to one-third of the gross produce, a common 
estimate in most parts of Scotland, the amount of the 
latter would be 13^ millions; but as lands in their 
natural state, depastured with sheep, certainly do 
not yield three times the rent, perhaps it would be 
nearer the truth to estimate the total annual produce 
of the soil, exclusive of mines, &c. at twelve mil¬ 
lions. 

The least proportion of cultivated land is in the coun¬ 
ties of Selkirk, Sutherland, and Orkney, being only 
about six acres in the hundred; the greatest in the 
county of Haddington, or Hast Lothian, where not 
quite a fourth remains uncultivated; and the avciage 
of all Scotland is !26.(S in the 100. Including mines, 


Counties. Kxtent. Dcscnjition of Land. 


SCOTLAND. 

quarries, and quarries, and fisheries, the medium rent of the land 
losing that to may be a little morc'tlian 5s. an acre. 
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Scotiulld. 


It is worthy of remark, that both the law and 
practice of Scotland arc favourable to agricultural 
enterprise. Leases are almost universal, and of con¬ 
siderable duration. There is no tithe drawn; poor 
rates arc unknown, except in a few districts, and 
where they do prevail, of a very trifling amount; and 
commons mid common fields, fur the division of 
wliich no net of Parliament is necessary, have, with 
very few oxceptions, disappeared. 

The titles oi the columns in the following Table 
suflioicntly indicate the contents of each. The rental 
for 1.S1S2 IS the gross rental oftlic Lunds und Houses 
as returned by the parties, or e.-<tiiiiatcd by assessors 
acting under the Property-tax act. 
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Sluts AIoiu’v. 


a70.f)00 

137.1 <17 
2.1), no 
y2,.'5'j.i 
23.0 M) 
21,080 

2.32.. -..i7 

1IL-W!) 

121,08.S 

209.2 Hi 
.■)(»;), 1 OS 
J.')9.2fil 
2n,.3bVi 

()2,no 

27.()18 
lfi8,21..J 
271,2.9(1 
.')7,(i«0 
.'>7,140 
lrf),3b'« 
21,500 
5.30,022 
72,000 
1 *9,89.1 

205.. 920 

10,100 

1.95,(i00 

63,045 

101,1.36 
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2';.5,66." 
119,59.1 
19I,(>05 
79,200 
178.'«6(; 
1.1,012 
37.2.56 
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0 7 
0 0 
8 6V, 

13 10 
2 10 
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/.. j. 

.501,0})8 U 
207..i06 1(5 
.369,7*2 10 
8 .1.212 t 
2.'{6,a2* 19 
20,9 5 > 2 
32,8‘).5 6 
39,173 2 


117,880 

12,897 

2 
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* 1 / 

91,9.30 

.■13,827 

19 

0 

.'>()<),:i() 1 

1.58,.502 

10 

0 

81,.161 

191,0.14 

.3 

9 

181,632 
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0 

.5 

89,661 

363,120 

3 

7Tj 

198,912 

171,‘339 

16 
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3 *,816 

168,873 
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2,3.50,191 
150,731 
13,1.5a 
•1.51 11 

3.51.. 551 
19,2<1(' 
87,360 

772,83a 
I79,<>f>0 
1,126,298 
72,000 
1,527,.1*5 
251,680 
158,220 

117.. 360 
1,0.19,515 
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7'5.188 
74',921 
20,250 
114,597 
162,131 
7.5,018 
1.5,1(52 
.57,786 
51,937 
339,89'2 
69,172 
75,043 
311,663 
80,.307 
108,509 
26,093 
67,6*1 


10 111 
0 4r': 


63,2()2 
2()1,()14 
713,1.31 
()(i,8'i9 
378,7-57 

320,157 
21.3,329 
172,4,'(7 
88,284 
2t,9.59 
19 2,016 
616,4.31. 
91,938 
12,917 
20,213 
60,099 
512,33(5 

234.777 
111,8.57 
242,179 

41,162 

207,236 

28,4.58 

131.778 


10 0 
6 7 
11 10 

10 3 
5 8 

16 8 
15 0 

11 10 
19 6 
10 0 
10 10 
11 1 
10 2 
19 9 
10 0 

0 0 
13 8 
0 0 
3 8 
10 1 
10 0 
8 8 
8 4 
12 10 




3,804,1.17 19 



V. —Mikes and FisiiEniEs. 

Scotland is not deficient in the most useful mine¬ 
rals. It has coal, iron, lead, with excellent stones 
for building and paving, slate, limestone, and marble. 


Its great coal-field, stretching across the country (W. 
in a diagonal line from west to east, or from the 
Frith of Clyde at Dunbarton to St Andrews, in Fife, 
and Haddington, in Fast Lothian, is about 98 miles 
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>. ...i.ui.i long, with an average bir.itliii nf miles, and esti- 

^ mared to extend over (ioo.ooo acres. Coal has also 

been found to the norili, in the count}' ot Suther¬ 
land, and in Dumfriee-shiie and lloxburghsliire on 
the sflulh ; bill owing to situation, or to its inferior 
quality, it is not worked in either quarter to any 
eoiihiderable extent. Hence, though at the prc.sont 
rate of working, it has been ealeulated that the great 
erul Held would last HOOO years, yet it large portion 
of the eouiitry is but inditl’erently supplied with this 
luaessary of life in so cold a climate, in the High- 
l.inds and Isles, peat or turf is the most eoinmoii 
fuel, and the only sort to which the lower elii'ses 
have access: and in the south and south-west coals 
ire imported largely from Newcastle and White¬ 
haven, hy ■■'Ca, and Inmi the boriler.s of Northiinihi-r- 
laiid hy land e.irri.ige. On the other hand, Stot- 
land exports to lielnnd and other jiarts to a still 
gieater innoniil, and some of her best kinds begin 
to tinil a ready market even in Kngland. The 
Seoteh coal dilfers from the Knglish in its rising in 
l.irge masses, which do not adhere or cake together 
III liurning; and though it makes a more eheeifnl 
lire it is not so durable, and the eoiimion kinds leave 
more ashes tban tlie ICnglisli. Some of the fusing 
or caking coal is oecasiniially met witli In the same 
pits with the other kind, hut it bears a small piopor- 
lion to the whole. The qiiantily eonsnined in the 
country is staled to bo about two and a-hulf millions 
ol' ions, of wlnrh tivo millions are .snpjiosed to lie 
ie()niied for domestic purpose.s, and the reniaiiide, 
loi the iron and lime woiks and other maiiiifactnres; 
.ind the pi ice winch, in ISI.‘), was averaged at the 
pit-mouth at tjs. «d. tin; ton, may bo lo.ss at pron'iit 
by JO or l.'i/«r <<■«/. .\lter paying all charges at 
the works, the coal owner’s share of the jirieo does 
not exceed Is. a ton. 

I,,,., Iron if. very generall}' found, particular!} in the 

coal distriet.s, and is wrought to a eonsideiahio ex¬ 
tent ; Ihoiigli a great deal is still imported, ehielly 
t’rom Wales. The greatest manufactory is near I'al- 
kirk. well known by tlie name of the Oarron-works. 
A few years ago there were in all '21 blast furnaces 
in Scotland, producing about .SJ.OOO Ions aii'iu.illy, 
and giving enqdoynu'iit to people. 

l.ead, wliicli occurs in many parts of Scotland, i.s 
wrought to the greatest extent at Lendhdis md 
Wanloekbead. on the eimline.s of the eounlii.' of 
Lanark and Dnmliie.s, where between 3000 and JOOO 
tons are raised yearly. The number of pt'ople in 
these two villages, the most elevated in Scotland, 
employed in and supported by the labour of tlie 
mines, is about 2000. Other mines, upon a small 
scale, have been long worked in the i.sle of Isla, one 
of the Hebrides, and on the west coast. The pro¬ 
duce of the whole has been estimated at L. 130,000, 
of wliicli tin: proprietor lias a sixtii part, and the 
contractor, or lessee, who bears all the ciinrgcs, the 
remainder. The silver obtained from the lead vary¬ 
ing from six to seventeen ounces for eiery ton, is 
said to be worth about I., to.ooo a year, and is now 
extracted at home instead of being sent tn Holland 
for that purpose, as was the practice till within the 
lust thirty years. 

Sion*. Granite, sandstone, basalt, and other .stones, are so 

abundant, that in every district one or more kinds 


is at hand for building, paving, inclosing, and other .Srotiand, 
purposes; but it is only near large towns that the 
quarries aifnrd any considerable rent to the owners. 

Those in the neighbourhood of Edinburgh, from 
which the freestone of the elegant buildings in the 
New Town i.s procured, rented at about L. 10,000 
prr annum more than twenty years ago. The most 
beautiful and durable species of freestope in the 
kingdom i.> that furnished by the ipiarries at Culello, in 
I'ifesliire. Slate is wrought extensively at Easdale, Mate, 
one of the Hebrides, at llalaelielisli, in Argyicsliire, 
and other places. Limestone, producing in all about 
I ‘2,000,000 of bushels of slacked lime, worth upwards 
of L.;J.>0,0O0, is wrought in various part-s, but cliieily 
in the neighbourhood of the coaUwiirks. About 
100,000 acres arc suppo.sed to be dres.sed every year 
with this inijiortant manure. Marble is found in the Maiiii,;, 
Hebride.s, on the west coast of Argyicsliire, and in Ai. 
.'‘'utherland, hut often blended with other minerals, 
which injure its appearance, and render it diiheult 
to work. A pearl fishery on the Tay is .said to have 
yielded I 10,000 annually for a few years, but has 
produced little or nothing for more than half a cen¬ 
tury. .Marl lias a local value as a manure, but the 
ijuantity that must be applied to land is too great to 
admit of its being used at a distance from the spot 
where it is found. 

Mineral waters, of variou.s qualities, oeriir in many Mini*r;,! 
parts of Seotland. Those which have been long in'Vai, r. 
most repute, and still inuintain their eliaracter, are 
found at Mi,Hitt, in lliiinl'ries-shire, and Piteaithlv, 
in Sti.itliearn, in the county oi Perth. 

The fisheiies form a very iiuporlanl article in the Kislicrii' 
productive lahoui nf Seotland ; the annual value oi' 
tile whole having been estimated, ten years ago, at 
near a million and a half Sterling. Since that time 
the liening fishery, which was then stated at half a 
million, hu.s been progressively increasing; and the 
repeal of the duties on Scotch salt in the Ia.st se.ssion 
of J’arliaineni (1S22), mii.st alford cneouragemenl, 
csjiceially to the small Jishernien on the coast, who 
felt themselves so much annoyed by the excise rc- 
gnlutiuns, to prosecute both that and the other fish¬ 
eries to the utniosi otent of the market; fur as tn 
the supply it is held :o he inexhaustible. Hut, for 
a particular account of this great.hraneh of national 
industry, we must refer to the Article Fisiiekils In 
this Siipplrmcut, and also to the Article Ohkney, 
where notice has been taken of a productive cod 
bunk lately discovered in that quarter. 

VI.— .Ma.vufactures, Com.viehce, and SiiirriNK. 

Since the Union with England, and more espe- Arnnufar. 
cially since the close of the American war of inclc-tuns. 
pcndcnce, Scotland has enjoyed n full share, in pro¬ 
portion to her wealth and populatum, of the manu¬ 
factures and commerce of Great Uritain. There is 
scarcely a single branch of either in which she does 
not participate, while in some articles, such as linen 
and spirits, she has long been in advance of England, 
and has one or two others almost peculiar to herself. 

As several of the Tables given under this head in the 
Article Eniii.and, in this Supplement, embrace Scot--, 
land as well as England, for which, in some instances, 
it would be impracticablcto exhibit separate articulate 
statements, we must refer the reader to that article, 



SCOTLAND. 


'•rotJanJ. and Confine ourselves at present to a general view of 
such branches belonging to Scotland as are com-^ 
raon to both countries ; giving some further notices ot 
others wliich are more properly of a Scottish cha¬ 
racter. 

Of the manufactures, that of woollen, carried to 
so great an extent in England, lias never made much 
progress in Scotland. A variety of articles, ot a 
coarser description, are made for domestic consump¬ 
tion in country families; and a number of small esta¬ 
blishments have been formed in dillercnt parts, wliere 
rnacliincry is employed, and the several processes of 
the English nianufactun*, from the raw material to 
the finished fabric, arc adopted with considerable 
success. But most of the wool grown in tlic coun¬ 
try is still exported to England, and almost all classes 
■ if till- jieople, at least in towns, use Engiisli broad 
clotli, Hannels, and blankets, in preference to tlieir 
native fabrics. Carpeting is made to sonic extent at 
Kilmarnock and u few other places; tartans in the 
eonnty of Stirling: and Shetland has been long iioud 
I’or its hosierj-. 

■'ll),. 'j'lig cotton inaniiracture, though not half a cen- 

tur}' old, has been much more siiccesstul. Its prin¬ 
cipal scut is in Lanarksliirc and the western counties 
adjacent, wiicre it is conducted in its various branches 
to such an extent, as to give employment to about 
I riO.OOO liaiids, of wlioni iJO.OOO are women and 
children. The value of the goods produced was 
csiiimiled, in IHl^, at near seven uiillions .Sterling. 
Ill I.Sli), (ihisgow and its neighboiirhuud furnislicd 
It) the anioiint of more than five millions, about half 
of winch was exported. Eor a jiurticniar account of 
ihi.s great branch of industry, see tlic vVrtiele (,'or- 
loN .Ma-mii'actumf. in this Sii/jp/rmciil. 

I in.111. Of the linen manuf.icture of (ircal Britain, .Si-ol- 

laiul has b\ far the greatest share. In 17‘J7, a Board 
wa.s established at I'idinburgh under tlie authority of 
an act ot'I’ariiaiiiciil (l.'jtli Geo. !■), for the regula¬ 
tion and cncour.agenienl of the linen and Iieinpen 
niaiuif.ictures. Since 1812, according to a lietiirii 
made to Paiiiumcnt (ordered to be ]>rinted .'{d July 
isy;!), this Board has had an income of about L. 8000 
a year, of which it expended aiiiiually hctwcunE. ‘lOOO 
and L. -IDOO for tliis purpose, and in preiniinns to the 
growers of the raw materials. Among other ri'gula- 
tions It u’lis till lately required, that all the linen cloth 
made I'or sale .slicuild be stunqied by oflicurs appoint¬ 
ed by the Board; but this regulation was abolisiied 
by the act of the 4th Geo. IV. ctip. .to, passed in 
.1 one 1823. The quantity and estimated value, every 
tenth year, from 1730 to 1810, arc as follows : 


Ytiirv. 


Toliii Ynrrls, 

Tutul Yaluu. 

i7;il) 

Under <)d. 

.3,7.5 5,fi22,; 

L, s. <f. 

131,2()2 1.5 Hi 

1740 

Do. 

4,()0!>,fi724' 

188,777 If) .5i 

17.W 

Above 9d. 

7,572,.''>'l0j 

.3()l,73f) 12 .54 

J7(i0 

Do. 

11,747,728’] 

523,3.53 10 .5 

1770 

Above Is. 

1.3,019, .53.5 

fi’l-Mll 7 1} 

17f’0 

Do. 

13,410,9311 

()22,1K7 1C 41 

1790 

Uader Is. 

18,.328,2.57 j 

729,748 IC 54 

1800 

Do. 

21.235,1333-1 

1,047,.5.08 10 10 

1810 

Do. 

2().4.57.079-t 

l,2f).5,6f).0 17 2 
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After 1810, tliis branch seems to have declined. SH'othnxh 
In 1811, the quantity stamped was less by about live 
millions of yards, and in 1812 it was furtlicr reduc¬ 
ed bv about two and a half inillion.s. Since the 
peace it has participated in the fluctuation, to winch 
almost all the other branches of our industry have 
been exposed, but has of lute increiuied very much, 
and is now in a prosperous stale. 

Very little of the linen is of a fine quality; it consi‘-ts 
chiefly of .sheetings, osnuhurglis, liagging, iS:e. the 
average pneo not exceeding Is. a yuril. The fin¬ 
er kinds are either made in privtiu* families or iin> 
ported from Ireland. The counties ot Aherdeei,. 

I'ifc, and i'orfar, carry this nianiifaeture to the 
greatest extent, Iiaving about four-lil'tlis of the 
whole. IMaciilncry li.'is been extensively employed 
since 17)H), but it has not yet lieeii found ui>plica!)le 
to the finer qualities of yam. whicli are still spun hy 
liand. 

The royal navy, during the late wars, was chiefly .s;iil cinii. 
supplied with sail cloth from .Scotland Jn 18I‘J, 
the whole quantity made for this purpose, I'or prlv.^te 
shipping, and for exportation, was estiiiiatid at 
f),7.>0,(X)() yards, worth about I.. .“OO.OOO. This arti¬ 
cle is not included in the returns made to the Board. 

•The total value of the linen and Ik nipt n ninnnliie- 
turcs of Scotland, about the end of the war, includ¬ 
ing the yarn exported to England, has been stated 
at L. 1.775,000; but witli what w.as made for jirivate 
use and not stamped, of which no accurate acrouni 
c.ni be given, the whole perhups amountid to ahoni 
till) niiliions Sterling, aiul is new t•■fiiiiated at near 
three inillion.s. 

A.s very little flax, and scaicely anv hemp, are I lav .m.l 
glow’ll in Scotland, the raw niatmiiU must be im- ••''"il'^ 
polled; the flax chiefly from Ifolland, and tlie hemp 
from Itnssia ; the pi’ices of which, during l/ie f.itter 
years of tlic late war, Ixire a large proportion to the 
value of the maniifiiclure. 

In liSfo, the imports of lliese .articles into Scot¬ 
land, and their value, were as follows; 



(^uiiinity. 


V. 1 I 111 . 

h'lax 

Hemp 

T •m* cn't. f/r\. //». 
('M)i 1. ‘2 lb 

‘21.0(i 17 1 18 

r«i L.I00 !'■ ton 
(« L.9O 1*’ ton 

L. T. 1^ 

()09.423 C I! 
221,71s 7 oj 

85.01 2 0 8 

Amounting le 

8,'; 11 11 1,3 •,> 


Since the peace, the.se prices have been gre;itly i ■_•- Kvis..! „■ 
diiccd, and the import of flux is ulinosl doubled ; but l■•>I>>lv■ 
tlio export trade lias incrca.sed in the same propor¬ 
tion, as .ip|)ears from the following statement. (Cuf- 
{(mhomr ifrltirn.'', l.'ltli May, I82;5.) 


Vo-ir... 

OHiciHl } 

’slut. 


1812 . 

.L. 831,8.54 

11 

1 

181 1 . 

. l.U.5,;i04 

19 

4 

181.5 . 

. 1,071..0.51 

1.5 

0 

1818 . 

. l,089,;5l;> 

.5 

S 

1817 . 

. l,t.5|,(;(il 

.5 

0 

1818 . 

. 1,075,8.38 

,5 

0 

1819 . 

. 1,2.3(:.I.12 

111 

N 

1820 . 

. I,4.;8,.501 

10 

1 

1821 . 

. 1 , 701,709 

i.-i 

1 

1822 . 

. 1,933,152 

2 

5 
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SiMiianii. These are the exports of British linens, no separate The countries to which these exports were made 
account being kept of what are made in Kng- in the years 1821 and 182!i are as follows; (2Wh‘a- 
land and in Scotland; but by far the greater part is meniary Paper, ordered to be printed 22d May 
of Scotch manufacture. 1823.) 


Countricii. 

Itliil. 

1822. 


jLv Su 

Xjm Su 

Portugal, the Azores, and Madeira. 

r,S,5(J7 1 8 

40,627 9 5 

Spain and the Canaries . 

24,624 15 7 

78,812 7 0 

Gibraltar. 

159,849 12 10 

162,68.5 2 7 

Asia . 

22,454 12 0 

29,026 4 2 

Africa . 

15,454 14 0 

6,268 8 0 

British North America ... 

48,639 10 5 

7.5,324 19 4 


<ini IK 

no (1.17 A (1 

Eoreign West Indies . 

193,911 8 10 

161,164 19 10 

United States . 

442,204 18 7 

516.781 3 1 

Brazils . 

116.247 11 1 

179,387 15 5 

Eoreign Colonics on C'onlmcnt of North America ... 

.'5.t,982 11 5 

11.5,206 0 6 

All other Parts . 

18,.351 3 8 

24,920 8 4 

• 

1.701.709 18 4 

1,933,1 S‘2 2 .5 


iiuuiiiy on A bounty is paid on the export of linen cloth ac- thing can afford a more striking proof of the unpro- 

i.ituin. cording to its value; below 5d. the yard, a halfpen- ductivencss, as well as the impolicy of a tax, when car- 

ny; from 5d. to (id., a petmy ; and from fid. to Is. fid., ried to an extreme. In 17J)2, the number of bushels 
one penny halfpenny. On linens above Is. fid./w-r was upwards of 2,000,C)(M), and, at that rate, allowing 

yard there is no bounty. The bounty is allowed on for the increase of population, itshould have been al- 

Knglish and Irisli linens as well as Scotch. most .3,(K)0,00() in 1822, instead of being, as it ac- 

si.iliami Malt licjuors and spirits arc made in great perfee* tually was, less in 1822 than 1732 by onC'third, 
'^piridioii) tion in Scotland ; and, notwithstanding the frequent The quantity of beer and ale made in Scotland in 
l.ii|iior». alteration of the laws by which this manufacture is 1822 was near ,'?.'JO,0()0 barrels, less by almost 3(XX) 
regulated, and a eorrespoiiding ductuatioii in the barrels than in 1792. The exports to England for 
trade itself, it has long formed a mo.st important the four years ending with J 820 was about 13,000 
branch of the national industry. Erom 178(> to 1800, barrehs yearly. Before 1801 it was seldom more 
the quantity of malt made in .Scotland 'aiied from than .'iOO barrels. 

I .oOOjOOO to 2,000,(Kl() of bushels yearly; the ordi- The duties and regulations affecting the Scotch dis- 
nary rate of duty being then per bushel. In tilleries have been so often altered, and even the prin- 
i804>, when the duty on malt made from barley was cipic itself according to which the duty is imposed, 
raised tu 3s. 8^d., and from bear or bigg to 3s. 0,\d., that it becomes difficult to exhibit an intelligible 
the number of bushels fell to l,12.'i,l'82, and never comparison between different periods without more 
reached 1,300,000 while these duties remained in explanation than our limits will permit. But some 
force. In 1817, 1818, and 1819, when the duty was notion may be formed of their importance from the 
Is. 8,',d., the quantity increased from i,129,<)y2j'i, following account, which embraces three different 
to 1,53(i,.'i8fi bushels. But in 1820, when it was rates of duty, and shows the influence of each on the 
raised to .'Is. fid., the number of bushels fell to quantity produced, and the revenue derived from it. 
1,284,918']. in 1.S22, under new modilicutions of The spirits are those made for home consumption 
the duty, it was 1,317,432 bushels; and for the year only, not partly for the English market, and all made 
ending 5th April 1823, the number bad increased to from grain or malt; no sugar or molasses being used 
2,1.'50,795 bushels; of which l,81G,fi91 J were made in those years. (^Report on the Malt Duties of Scot- 
from barley, and 334,103^ from bear or bigg. No- land. May 1821.) 


Dates. 

Gallons ol'Spirit, 
made and cliarg- 
fd will. Duty. 

Hate of Duty per Gallon. 

Total Revenue pro¬ 
duced. 

Prom loth Dec. 18131 
to Ist Oct. 1814) 
lat Oct. 1814 1 
to 9th Nov. 

Year ending | 

10 th Nov. J 

-1817 

1818 

-1819 

1820 

1,653,735 

1,784,943] 

1,030,772] 

2,1.39,207] 

2,367,914} 

2,366,998 

2,167.558 

f 7s. 1 IJd. in Lowlands, 1 
I5s. 11 ^d. in Highlands/ 

88 . 4}d. 

8 s. 4^. 

5a. 6fd. 

58. 6jd. 

5s. 6^d. 

L. t. d. 

587,781 8 1} 

743,506 0 3 

427,658 16 8} 

599,168 .3 55 
663,464 16 4* 
658,773 18 4J 
602,676 18 (4 
















SCOTLAND. 


491 


scatland. I'or thc quantity of spirits made in Scotland for 
thc English market, and exported to that country, 
sec the Article Enoland in this Suppletnent. 

Besides the spirits which pay duty, illicit distilla¬ 
tion, carried on in most of thc Highland counties, 
supplies not a small proportion of thc home con.sump- 
tiou : the produce, from its being generally of a finer 
quality, finding its way, in spite of thc vigilance of 
the revenue officers, into every part of thc country. 
But the act pns.«cdiii July 1823 (ith Geq,'lV.cnp..04), 
by which the duty on spirits is greatly reduced, will 
leave so siimli an advantage to thc illicit distiller. 


nics, and with foreign countries, is included in that Scotland, 
of Great Britain given in the Article Eni.uand in 
this Supplemaif. Scotland trades with the same 
countries as England, and thc articles she exports 
arc, for thc most part, of the same description. Itoih 
E cith, Dundee, Aberdeen, and a few other ports on 
thc east eoo.«t, a considerable trade is carried on with 
Sweden, llussia, thc shores of the Baltic, and Hol¬ 
land ; but the principal part of her foreign and co¬ 
lonial trade centres in the t’lyde, which is the great 
emporium of thc trade with thc West Indies and 
America, and also with Ireland. 


that he will probably find it no longer for his interest Thc trade between Scotland and England must be 
to persist in a course which has been thc cause to a large amount, but as that part of it which is eur- 
of so many evils both in this country and in Ire- ried on by land docs not appear in thc Custom-house 
land. books, it does riot admit of bein'' estimated with 


iirL-uoiii;b Breweries liavc been established In ail thc towns 
.mil Distil- Seolland, among which those of Edinburgh, Alloa, 
‘ ' ' and a few others, arc in liigh repute. 'I'hc principal 
distilleries arc in the Lothians and the counties of 
Stirling, Fife, and Clackmannan. The bu.siness of 
the malt.ster being rarely a separate one, is uoinliiiied 
with that of the distiller and brewer, the malt be- 
ing generally made at the works where it is to be 
used. 

Of the other manufactures of Scotland wc must 
confine ourselves to a very brief notice. Wc have 
already mentioned her iron, mines, and thc quantity 
produced yearly; to which wc may add, that there 
arc about .V) founderies, where it is converted into a 
great variety of agricultural and domestic implements 
and mitcliinery, of which thc export to America, thc 
West Indies, and the otlicr British colonics, is con¬ 
siderable ; hut the liner branches of ihe iron aianu- 
faetiire, such as locks and hinges, cutlery, I'C-e., are 
not curried to any great extent. The silk manufac¬ 
ture, about fifty years ago, was prosecuted to a con¬ 
siderable amount in I’aisley, but is now of little im- 
portaiiee. Among thc other articles, wc may men¬ 
tion paper, glass, soap, culinary salt, and leather, 
which, with many others, though not singly of much 
interest, aObrd employment to a great many hands, 
and produce altogether a large sum. 
liijj., The simple process of burning sea-weed into kelp, 

and thc value of tlic article, form an important 
branch, especially in thc Western and Nortliern 
Isles. About 80,000 people, of all ages, it is calcu¬ 
lated, are employed in or dependent on this rude ma¬ 
nufacture- The kelp is made during thc summer 
months by the same people who afterwards engage 
in the herring fishery. Thc quantity has been stated 
variously, but, in favourable seasons, may probably 
amount to 16,000 tons; thc best of which, during 
thc late war, when the price of barilla was very bigli, 
brought upwards of L. 20 per ton. But since the 
peace, the price bos been so much reduced, that it 
will do little more than pay thc expence of thc labour 
required, which may average between L. 3 and I,, t 
per ton. Some of the Highland proprietors draw thc 
greater part of their income from their kelp shores, 
and it is by their labour in making the kelp tliat 
many of the small tenants are enabled to pay their 
rents. 


much accuracy. Scotland sends to England exclu¬ 
sively cattle, sheep, and wool, and home-made spi¬ 
rits, and a l.irge prn|iortion of her other exportable 
produce and manufactures, such as corn, kelp, sal- 
num, linen goods, &c. 

"ntiniately connected with the trade are thc bank- n.,,,),, 
ing estublisliments of the country, which are nume¬ 
rous, substantial, an<l liberal in their dealings. Three 
of them, having their head offices in Edinburgh, aud 
a great many brunches throughout the country, were 
established by charter; namely, the Bank of Scot¬ 
land, the Royal Bank of Scotland, and (he British 
Linen Company. These, with several private banks 
in Edinburgh, Glasgow, and other large towns, issue 
notes, receive deposits, discount inland bills at three 
or four months date, and pay and receive sums so 
low as L. It) on cash accounts. ()ii money depo.sit- 
cd witli them, and also on what is paid in on the 
cash uecuimts, they invariably allow interest, though 
at a less rate than they charge themselves. As 
there is no limitation as to the number of partners, 
the credit of the Scotch banks is above all suspicion ; 
and even with sue.li of them as have stopped pay¬ 
ment, a thing which very n'.rcl} happens, the loss 
has fallen upon thc partners—^very seldom, and to 
a very small amount, upon the* public. The circu¬ 
lating medium of the country is almost entirely com¬ 
posed of the notes of these hanks. 

The registered vessels belonging to Scotland, with Shiiipiui-. 
the amount of their tonnage, and the number of men 
and boys usually employed in navigating them, on the 
JOtli September 1820, 1821, and 1822, were as fol¬ 
lows : 



VcSlHlls. 

Tom. 

--i 

-Mon. 

1820 . 

.3133 

288,770 

20,470 

1821 . 

3160 

289,.5;i5 

20,833 

1822 . 

3071 

27(),{)31 

19,831 


Thc number of vc.ssels, with thc amount of their 
tonnage, built and registered in Scotland in the years 
ending 5tli January 1821, 1822, and 1823, will give 
an idea of the extent to which ship building is car¬ 
ried on; and to show that it has more than its propor¬ 
tional share of this trade, wc subjoin the same ac- 


The commerce of Scotland with the British coIo- count for England. 
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N'otliiiul 


s,. The iiiteifourse botwt'fii tbe dilKcretit p.irts of tlii> 

Jiii.it'. Ijnitcd Kiugilutti liii'' been greatly laeilitateii by tlie 
reeeiit invention ol Ste;un•I]l>:lt^. On ilie eii.it eoiiiil 
111 ' Scotland, there is a eheaj), sjieedy, mid re;;ular 
euniinuniciiliun by this ineiiiis bi'tiveen all the ]iiiti- 
eipal towns, uiul between laitii and London, .indtiie 
iiitenncdiatu jiort.s in Knj;laiul, for the greater jiart 
of the year; and on ilie west coast, besides tlni.se 
which ply on the (.'lyde betneeii (ilasgow and (Jrt'en- 
otk, vessels, ol'tliis de-seription sail between (ilaspow 
anil Ijiverpool, and cro.ss the I'liannel to Ireland. 
Hitherto, passeiit^ia-s have been the |>iintip.ii object, 
and the hour!, ol d'-paiture and arrival aie ahiiosl as 
leanlar m lbo.ie ol' the inail-eo.ielie.,. The voy^e 
between I.eitli and London is ot'ien inaili' in about 
tiiiv lioiir.s, and the ordinary lale of i..niinf> on the 
b'lirth and Llyde i.s from eii^lit to ten miles an 
hour. 

VII.—Lot cA 1 ION —III Ml. lots I Nil Jci.'i' nos — 
The I’ooa. 


'^COllillill 

iffgf. 

iiijj. 

UtSJ. 

Vvsui'ls. 

I'onnii^c. 


’ronnage. 

Vi-svcls. 

Tonnage. 

flit 

.i 1,0 If 
n.ooi 

1‘J2 


IT'J 

87 

•l.;!,212 

fi.lfi'J 


V.11 -. 


l>y an .ict of llie first I’.irlianient o! VVilliani and 
M.iiv. It was piovided, that “ there bo n school and 
.schoohiiastei in every parish" of Scotland; the sa- 
i.iry olTlie .sclioohn.ister to be not iiiuler ll)U inerks, 
noi- above liOO. In the lowest sidary was fixed 
by .mother act at titH) tnerk.s (L. Ki, l;Js. id.), and 
the highest at 100 (L.‘i‘J. 1'. .'id.), besides a d.nil- 
ing-house of at le.ist two apartments, and a ijuartir 
of an acre of ground for a garden. \t all these 
.schools, leading, writing, mid arithmetic are taught, 
.Old at many of them the i lassies and the French l.ni- 
guage, with geograpll^ , and .some liranclies of the ma- 
tlieiiiatics. 'I'hc fees paid by the seholurs in the 
country parishes, in adilHion to the 'iil.iry, vary fn.in 
Is. (jd. to .‘is. the <]iiarter; hut the master is oliliged 
to teach the clnldren ol' the poor on the rceoinini i- 
datioii of tlie kirk-se sion, •gratis. The .school, and 
schoolmaster s house and garden, are prnvidcd by the 
parish hv assessments on the hind; and one half of 
flic salary is pasabk hy the proprietors, and the 
other half hy their tenants. Tlie.sc seliool.s are im- 
der the inspeelioii of the prohv'lery in whi<.!i they 
are .situated, who visit and examine them yearly. So 
generally have the lower el.nses av.iiled ihenisclvcs 
of Uiis primiu’y source of instruction, that an adult 
male, a native of the Lowlands of .Scotland, who is 
ignoiunt of the oiiinioii rides of aiitlimetic, is very 
rarely to he met with, and there arc but few fe¬ 
males who have not lieeii taught to write as well ns to 
lead. In the niglil.md.s ae.il Isles, however, where 
many of the parishes arc of eicat extent, and the 
intcrcour.se is obstrnelcd hy tl.c n ituri. of tiie coun¬ 
try, the case i.s veiy dilVere'o In sonic of these, 
half the inliahitaiits eanno; n ,d. uiul from the .same 
causes the means of religious instruction are scanty, 
and of ditlicult uttainmcrit. 


The Society of Scotland for Propagating Christian SfniUnii- 
Knowlvdge, and the Committee of the Church for 
applying the Koyal bounty, have done much, in both 
respects, by means of misbionarics, catccliiots, and 
bciioolmasters. F.very year at the meeting of the 
(ienorul Assembly, the Sovereign, through bis repre¬ 
sentative, the Comiiiibsioner, presents to this Court 
an oriler for L. 'JOOO, to be employed iu these useful 
labours. 

Besides tl(e parisli-scliools, a great many private 
schools are bupported by the fees of the pupils alone. 

Uf tliCbe, there is one or mure in all the towns 
and villages of .Scotland ; and in the principal towns 
are found aeadcn)ie.s, and other seminaries of a high¬ 
er order, besides the universities of Edinburgh, (iias- 
gow, Abeldeen, and .St Andrews. (See tliesc towns, 
and also .Scotland in the Piici/clopirdia, and Luin- 
itURi.ii and (iLASciow in this Supplement.) Sunday 
schools, and those taught after the manner of Bell 
and Lancaster, are tlu reiorc less wanted here than in 
most other countries. V'ot about .'>00 Sunday schools 
were reportei' to the (iciieral Assembly in 1818 , and, 
including those of Fdinburgli and (ilasgovv, the iiuiii- 
licr of scholars was tlien upwards of g.OjlKX). 

I'or a partieukir account of the Church establish-'l'lii'('liiiii;i. 
ment, we must refer to Scotland in l\\ii Enniclopu- 
ilia, and coniine our notices here to its present state, 
in so far as It differs from its former. In ISIK the 
number of pre.sbytciies and parishes which compose 
cucii of the synods were as iolluws . 


^o. 

SynoiU 

Presby* 

teriCvS. 

Pantiles 

j 

1 

Lolliiaii and Tweeddale . 

7 

lot ! 


.Merse, or Berwick and Te- 


i 


viutdale . 

a 

G(i { 

:S 

Dumfries. 

5 

.'-,.3 

•1 

G.illow'iiy. 

3 

37 

.5 

Glasgow ami Ayr . 

r> 

$ 

l‘J7 

fi 

I’ertli and .Stirling . 


78 

7 

I’ife . 

4 

m 

8 

Forfar and M earns . 

a 


') 

Aberd.-en . 

8 

!)7 

1 (> 

Mfiav. 

7 

52 

11 

Iloss. 

.3 


L.' 

.Sulhei land and Caitlniess 

.*{ 

Ti 

i‘J 

Argyll-. 

r, 

:)i) 

I'k 

Glenelg . 

r> 

2 <f 

1.5 

Orkney . 

i 

.*)() 



78 

8 .0.0 


The stipends of the clergy, the amount of "'bicli 
varie.s from year to year with the prices of grain, af¬ 
ford a moderate competence to nil, hut atllucnee to 
none. ’I'hroughout the country parislic.s, in sciisoiis 
of average prices, the medium amount may he about 
L. aOt) a-ycar, with a good dwclliiig-hou.ve, tind a 
gtchi, worth at least L. .50 more, in LSIO all the 
stipends below 1 .. I.IO, which, from the want of i'ree 
tithe, could not be augmented by the Commissioners 
of 'reiiiils, were, by the 50 th Geo. III. cap. 8+, raised 
to that sum; the delicicncv. which amounts to about 

11 
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we.Kliiiul. T.. 10,000 a year, beiiif; supplied by P.irli’nmi'nt 
This, tiicreriire, is the minitnuni stipetui in the churrh 
, of Scotland, though, from very low prices of corn, 
sonic of those that do not partake in this bounty may 
occasionally fall below it. Out of 89t) parishes, this 
augmentation wag required for 17‘2, or I in 5). 

iJi-iM liter.. The Dissenters from the Established Chureli do not 
.amount to a fourth part of the population, and Iwo- 
lliirds of them differ from it rather in matters of disci¬ 
pline than in doctrine. The most numerous classes of 
Dissenters are the Burghers and AntiburgherB(rticent- 
ly tinited), and the Relief denomination. The other 
iii9.<i>nters arc Roman Catholics, Episcopalians, Me¬ 
thodists, with a few hundred Quakers, and a very 
small nu-nber of Jews. All these sects have their 
own places of worship, to which they resort in pre¬ 
ference, though few of them exclusively. They mix 
freely in society, nnd their children, at least all those 
wliose parents are of the I’reshyterian persuasion, 
are taught at the same selionis; little or nothing now 
remiiiiiing of iluit religious animosity which was once 
so prevail lit in this country. • 

riiL I’oi.r, ’flic |>ot)r of .Seotland are provided for partly by 
rules levied under the antliority of the laws, but 
chiefly l>y voluntary contributions; and altogether, 
both llicir number, and the siinrs applied to their re¬ 
lief, aie comparatively inconsiderable. In the coun> 
try parishes, the sum to be raised by assessment is 
fixed by the land-owners, or heritors, and paid iii 
equal jiroportions by themselves and their tenants; 
and in the towns the rate is levied from the inhabit¬ 
ants according to the rent of their dwelling-houses, 
nr the CEtiinaled value of tiicir property. The vo¬ 
luntary contributions consist of collections at the 
church-doors, fees paid at marriages and baptisms, 
and other small sums under the management of the 
E irk-Scssion; to which in many parishes there isadded, 
in seasons of peculiar pressure, such as a year of 
8 c<trcity and high prices, a sum raised from the heri¬ 
tors and tlicir tenants, upon the same principle as the 
legal assessments. In addition to these funds, some 
of the greater proprietors occasionally bestow dona¬ 
tions in money, oatmeal, nnd coals, to bo distributed 
under the inspection of the clergyman, or his ciders; 
and not a few of the parishes have had bequests made 
to them fur the maintenance and education of their 
pour, the interest of which forms the greater part of 
the yearly disbursements. 

The following results,taken from the “General Ab¬ 
stract of the Papulation, Poor, and means of main¬ 
taining the Poor in Scotland," subjoined to the Hnp- 
plfiuenittt ij Report of the General Assembly laid be¬ 
fore Parliament in 18-0, present the best iiiiorination 
we have access to on this interesting subject: 

Population for which the returns 
were made .... 1,7(34,987 


Number of paupers • • . 44,199 
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Proportion of paupers to population l to 


Assc-ssraonts . L. 49,718 10 

Collections, and other voluntary 

payments * ^ ' ' 64,477 7 8 "j 


Gross funds 

L. 114.195 17 

9 

Sum which each pauper costs 

L. 2 11 

8 

Expence to each individual of 



the population 

0 I 

3 


As this Report was prepared little more than a 
year before the last ecn<>ug, the proportion of pau¬ 
pers to the population, and the expenee that falls 
upon each individual,is stated too high. On the popu¬ 
lation of 1821, the proportion will be one pau|>er to 
47 1 ^ 0 , and the expenee l.'ld. fur each individual of 
thtit population. If the ivhole sum applied to the 
renef of the poor were raised by a rate on the lands 
and houses, it would be equal to about L, I, 18s. 
per cent, of the rent in 1812 (see preceding Table, 
containing the Extent nnd Rental of Scotland); or 
about 4j^d. per pound of that rental. The returns 
from, which the Assembly’s Report was prepared 
were complete, with the exception of twenty lligh- 
lai;d parishes, having a population (in 1811) of 
8C,2yO. 

According to other returns made to the Assem- I'ricndly 
bly in 1818, the number of Friendly Societies, ex-and 
elusive of those of Edinburgh and Glasgow, amount- Savings 
ed to 327, composed of 7-, 153 members; and wjth 
the same exclusion, 130 Savings Banks were reported, 
having 7(KK) coutriliutors, and deposits to the amount 
of L-30.000. It is stated, on tlie same authority, 
that A capital of L. 10,082, with L. 2034 of interest, 
was mortified for the support of the poor; and 
L. 100,750 of capital (including L. 70,000 lately 
be<|ueathcd to the country parish of Dollar, in Clack¬ 
mannanshire), and L. 790 of interest for their educa¬ 
tion. These sums do not include the funds of the 
great hospitals, of which an account will be fuund 
under EniiilBtTRGt] and the other towns in the lin- 
cpchpeedia and in this Supplement. 

VIII- POPUI-ATION. 

The population of Scotland was taken, though not 
by authority, in 1755; and the writers of the Stalls- - 
ticat Account aiford the means of estimating its 
amount about 1798, when it appears to have been 
loss by 72,576 than in 1801. But in the following 
Table, we shall coiiline ourselves to the three enu¬ 
merations made under the authority of Parliament; 
presenting only the totals for 1801 and 1811, but giv¬ 
ing that of 1821 under separate heads. The Table 
also shows the extent of every county in square 
miles, the increase of its population from I 80 I to 
1821, and the rate per square mile in 1821: 


3 R 


lOL. VI. PART II. 



SCOTJLAND. 


494 


t'aiiiitu-s. 

l-’itmt ill 

Mill's, I'X- 
, 111.nr of 
l.jkrs. 

Pniuil.-iti-lli 

in ItlOI. 

r<i|'iiliit!an 
in lull. 

- ' « ■ —iw III. ■ ■ .1^ 1 II 1 

rnpulation, 1(121. 

MalcS' 

Fi-mak's. 

Tauls. 

ii 

C 0 

S so 

pa M 

^ 9 

H rt 

9 

^ 9 * 

Oci up<it<noa. 

J-'aniilii-t. 

Agricul¬ 

ture. 

'I'nule. 

AllOtlicrs. 

I'Vbcrdeen . 

lOGO 

l‘2.'l,082 

135,07.5 

7‘2,38.'! 

83,001 

l.'>.5,387 

26.2 

79..3 

13,775 

I6,0‘2il 

5,8.97 

Argyll' . 

3129 

Tl,«.>}) 

85 .585 

47,775 

4y.5-tl 

97,316 

.35.-1 

31.1 

8,98!) 

3,468 

5.852 

Ayr . 


84,30fi 

103,951 

61,077 

66,222 

127,299 

51.0 

122.5 

6.207 

15,008 

.0,430 

Uanir. 

645 

35,807 

.'!6,6<i8 

■20,1.03 

23,368 

43,561 

2I.() 

67.5 

4^1 

2,939 

2,796 

llcraifK. 

442 

;>0,62l 

30,77}) 

15,9'?6 

17,406 

33,385 

8.!, 

75 5 

3,334 

1,923 

1,908 

lillV . 

161 

11,791 

12.0:!;) 

6,1-74 

7,323 

1:1,797 

17.t 

85 7 

1,JI4 

730 

811 

Caithness . 

687 

. 22,(iO!) 

23,H!i 

14,19(. 

16,04'j 


3S.7 

44.0 

.3,052 

2,188 

704 

Clackmannan'. 

48 

10,858 

12,010 

6,:!.5(' 

6,907 

1.3,26.3 

22.1 

27G..3 

4.31 

1,-418 

1,0'2!) 

Dumbarton. 

228 

'20,710 

21., 189 

13 048 

1 4,271 

■ 27,317 

31.!; 

11.9.8 

1,16« 

2,602 

1,571 

Dumfries . 

12.53 

54,597 

62.960 

3.‘?,57‘.; 

.37.3116 

■ 70,878 

■^.0.8 

.56.6 

4,.3t.O 

4,706 

.0,41'2 

Fihnburgli. 

.'151 

122,«J54 

148,607 

87.75!' 


19L514 

.55 8 

541.0 

4,830 

18,700 

16,!).‘59 

•’'Ik'ii. 

47.3 

26,70.5 

‘28,108 

l't,29'- 

16,87( 

.31,162 

16.7 

65.8 

2,676 

2,3.30 

2,321 

Fife . 

467 

93,74.3 

101,272 

.53,51 (' 

61,016 

114,.056 

22.2 

245.3 

.0,260 

13,748 

6,741 

Forfar . 

888 

99,127 

107,261 

52,071 

61,359 

113,430 

14.4 

127.7 

5,114 

15,.3 48 

6,2.56 

Iluddiiigton . 

272 

‘29,986 

31,161 

1G,8‘2! 

18,‘.iy.9 

■•.5,127 

I7.I 

129-1 

3,00!) 

2.947 

1,978 

Iiiveriie-'S . 


71',‘2!>‘2 

78,336 

42,301 

47,8.5.') 

99,1-'ll 

21 !; 

00 <) 

10,215 

2,'417 

5,662 

Kincardine. 

380 

26,‘jt‘i 

•27,43!) 

13..54(i 

1.5,578 

29,118 

10.0 

76.6 

3.025 

2,301 

1,35!) 

Kinross . 

72 

6,72.5 

7,2-45 

3,660 

4,10‘.i 

7,76'J 

1.0.4 

107-8 

446 

7.35 

646 

Kirkcudbright . 

82Ji 

‘29,211 

3;!,681 

18,.50(- 

20,.3})7 

88,903 

3.3.'.^ 

47..') 

3,01.7 

2,2.'18 

2,627 

Lanark . 

942 

146,69!) 

1}) 1,7,52 

115,38.5 

I2!),C02 

244,.';«7 

66.(. 

259.4 

4,883 

29.776 

16,8.38 

Linlithgow. 

120 

17,841 

1!»,1-.5J 

10,70'; 

11 ,!)8'2 

22,(j^S 

27.1 

18!I.(. 

1A’‘2'1 

1,817 

1,92-1 

N.iini. 

195 

.8 '.'57 

8,2.51 

4,08'.' 

■l',!)2l 

y,0o(, 

9 0 

46 .'.' 

7,9.9 

4'J.<) 

!)0.3 

Oi'kiiev .111(1 Zi'tl.nu! 

I'J.SO 

46,.s24 

•46’,l.5.< 

‘2'4,07( 

29,054 

5M2J 

1.3.1 

41..5 

6,601 

1 ,.5'24 

2,.‘i5.5 

I’eehles . 

3l;» 

8,7.3.'; 

9,935 

4,!)T:. 

5,07;: 

10 046 

l.j.<! 

31.5 

8.37 

6.51 

47-4 

Feiiii. 

2,588 

i‘2(),:{(>ti 

135.093 

6<).0;!.‘' 

73,017 

I39,0'50 

lO.C 

5.3.7 

7,771 

12,.52:l 

10,67.3 

IJeiifrew. 

225 

78,056 

92,5()6 

51,17.'- 

60,997 

11'2,17.5 

-13.7 

498..'; 

2,7'2.5 

1.5,780 

5,-47'2 

Iloss and Oom.irly 

2SS5 

.'5.5,31..3 

60.-8,5,‘; 

.‘j‘2 32 ' 

.'5<),.5()'l 

68,82s 

24 5 

24 0 

V,.947 

3,356 

3,'.!03 

Ituxburgh . 

715 

.'i.'5,68‘.; 

37,‘2;;o 

19,-408 

21,481 

40,8f)'.i 

21.4 

57.2 

3,613 

2,82‘7 

2,'20-4 

Selkirk . 

2<»3 

5,070 

5.8.S9 

.‘},‘20.5 

3,43‘J 

6,6.')7 

•JO.! 

2-5.‘j 

421 

409 

5'42 

Stirling . 

489 

50,82.5 

.58,174 

31,718 

.'!.3,6.58 

* 65,376 

28.6 

133.7 

'2,600 

6,641 

•4,4!)2 

Sutherland. 

1754 

2.3,117 

23,62.9 

11,088 

12,752 

23,840 

3.1 

13.6 

3,362 

64'2 

818 

VVigton . 

4.51 i 

22,i)I.S 

26,891 

15,837 

17.403 

33,240 

45.0 

73.6 

3,525 

2,089 

J.MiO 

Totals . 

■i9.(i00 

1,.599.06s 


9'8.3.55‘.’ 

1,10<),!)04 

2.093,4.5(1 

30.9 

70-7 

1.■’>0.699 

190,261 

126,9.07 


From the want of correct repisfers, the propor- flirtlu., Afar, 
tions of birtlis, marriages, and deaths, cannot be ac- ami 
curntcly stated f but in the absence of these, wo give 
the following general results for the city and suburbs 
of (ila^gow, of which the population, in t82‘2, was 
147,043: 


From this Table it ap()eiirs that, with the excep¬ 
tion of Orkney and the small county of Nairn, there 
was an increase in all the counties of Scollaiid be¬ 
tween 1801 and ISI1; and that in every one of tlioni 
the population of 1831 is greater than that of 1801 ; 
so far IS it from being true that the Highlands of 
Scotland, os has often been alleged, are in the course 
of.being depopulated. The greatest increase is in 
the manufacturing county of Lanark and in the 
county of iMiinburgh; but several counties, which 
are wholly or chiefly agricultural, have also increas¬ 
ed considerably in these twenty years. The rate of 
increase for the whole period is very nearly 31 per 
cent, on the population of 1801. From I.SQ] to 
1811>the rate is nearly 13 per cent.; and from 1811 
to 1821 it is I 07 per cent. If the population should 
go on increasing at the last rate, the period of doub¬ 
ling would be little more than 47 years. The ave¬ 
rage population, per square mile, is 70-7 ; the low¬ 
est being that of butiierland, whicb is only at the 
rate of .3.1 per square mile, and llie highest that of 
Edinburgh, which is 541. 


The number of Births, including still-born,..5,624 

Marriages,.1,470 

Burials., 3 . 6.90 

Births to one marriage,.3*815 

—to one burial, .1-524 

Burials to one marriage, .2*.510 

One birth to persons, .26’146 

One marriage to persons, ...100-029 

One burial to persons,.39*849 

(See Cieiand's Staliuical Tables.) 


The population of the principal towns, at the pc- 
riods of the three euumerAtions, was as follows. Pupulation. 
Those to which the letter B is added arc royal 
burghs: 
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Scotland, 


Towns. 

1801. 

loll. 

' 1021. 

Edinburgh, D . 

82,560 

102,987 

138,235 

Glasgow, li . 

77.385 

100,749 

147.043 

Paijilcy. 

Aberdeen (city and dis- 

31,179 

36,722 

47,003 

trict), /i . 

.35,412 

44,211 

55,094 

Dundee, B . 

26,084 

29,616 

30,575 

22,088 

Greenock. 

17,458 

19,042 

Perth, B . 

11,878 

16,918 

19,068 

Dunfermline, B . 

9,980 

11,649 

13,681 

Kilmarnock. 

8.079 

10,148 

12,769 

Inverness, B . 

8,732 

10,757 

12,264 

Falkirk. 

8,838 

9,.029 

11,.536 

Dumfries,/?. 

7,288 

9,262 

11,0.52 

Montrose, B . 

7,971 

8,955 

10,.338 

Campbellton, B . 

7,0.0.3 

7,807 

'9,016 

Ayr, U . 

.5,492 

6,291 

7,-l-55 

Stirling, B . 

5,2.56 

5,820 

7,113 

Irvine, B . 

4,584 

5,750 

7,007 

5,262 

Port-fllasgow. 

St Andrew’s, B . 

3,865 

5,116 

4,203 

4,311 

4,899 

llutlicrglen, B . 

2,437 

.3,529 

4,61-0 


Brought forward, L. 8,500 O 0 Scotland. 
The customs .... 30,(XK) 0 0 

The excise .... 33,500 o 0 

The post-office . . . I,ly4 0 0 

Coinage imposiliou ... 1 ,.500 0 0 

The iaiid'tux .* . . . 36,000 0 0 


Total L. Il0,6yt 0 0 

For the year ending 5th January 1801, the annount 
is thus stated (Sinclair’s History ti)‘lke Itcvenue^: 


Customs .... L. 729,691' 0 0 
The excise, including the* salt-tax, 
but exclusive of the annual duties 


on tobacco and malt 

1,281,8.56 

0 

0 

Tobacco and malt, annual 

112,467 

0 

0 

Stamps .... 

l91-,275 

0 

0 

The post-office 

117,321 

0 

0 

Land and assessed taxes 

215,839 

0 

0 

The 6J. i)cr pound on pensions, sa¬ 




laries, &c. .... 

2,666 

0 

0 

The Is. on ditto 

3,860 

0 

0 


It appears from the Report made to the General 
As.sembly in 1818, that there were of 


Blind.1100 

Deaf and Dumb .784" 

Insane.4650 


653-1, being in the pro¬ 
portion of 1 to 320 of the population of 1821; but 
for the insane, the returns were not complete, and the 
numbers of the blind and deaf and dumb are given 
partly on supposition. 

IX.—-Uevknuk. 

Re venue. 'riic revenue of Scotland, at the Union, was as 
follows; 

Crown rents . . . L. 5,500 0 0 

Feudal casualties . . 3,000 0 0 


Carry forward, L. 8,500 0 0 


L. 2,6.)7,y78 0 i) 

Of which there was paid for 
Collection L. 230,721 0 0 
Bounties, .See. 3.55,816 0 0 
Expences of civil 
government of 
Scotland . 137,165 0 0 

Deduct-72 !,702 o o 


Uemains L. 1,93-1,276 0 0 

Of which there was remitted to the Exchequer of 
Gredt Britain L. I,y32,3.07- 

In 181.3, the nett revenue wa.s L.-1,1.5.5,.599, in¬ 
cluding the property-tax, the gross receipt of which 
was L. 966 , 790 . 

'I'he pruperty-tax having been repealed, and other 
taxes reduced, tlie gross and nett revenue, and 
charges of managcniL-nt for the year ending 5th Ja¬ 
nuary 1823, were as follows : 



Gross Revrniic ac¬ 
crued witbin the 
Year. 

Nett tlcvcnuc ac¬ 
crued within 
the Year. 

Charges of 
Munugemeut 

Hate /icr e 
pence C 

The (irnss 
llcvcnue. 

tii. of Kx- 
illecting. 

Tlic Nett 
Ketenuc. 

Customs. 

Excise . 

Stamps . 

Land and assessed taxes ... 

Post-office. 

Duty on pensions. 

Totals. 

L. s. d. 

759 , 7.96 7 9| 
2,408,972 0 2J 
480,274 5 1B 

470,-311 2 5'j 

168,2.50 10 7 
4,963 2 11 

L. s. d. 

405,156 2 11 
2,0.35,401 11 7 

4.38,172 5 7J 
-132,223 13 (i^ 
120,855 6 OJ 
4,833 2 11 

/.. s. d. 

1-18,012 5 5 
16.9,403 18 11^ 
32, .542 11 3 

38,087 8 11 
47,395 4 6^ 

130 0 0 

Ts, d’ 
•9 9 8 

7 0 8 

6 15 6 

8 2 0 

28 3 5 

2 12 5 

/.. s. dt 

36 10 9 
865 

7 8 (i 

8 16 3 
39 4 4 

2 13 10 

4,292,.567 .9 H 

3,436,642 2 7h 

43.5.601 9 1 

10 2 11 

12 13 (> 


or the two great branches of customs and excise, 
Scotland pays considerably more than appears in 
this abstract; for several important articles, tea fbr 
instance, pay the duties in England, and arc, there¬ 


fore, included in the English accounts, though part¬ 
ly consumed in Scotland, to which they are carried 
duty flee. 

The following Abstract, made from an account 
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N-.iiiinil. presented to the Moupo of Commons in May 182.1, years ending 5ili July 17J)3 and J823 respectively, 
thows the escKscublo ni iidc-s paying duty in tho and the amount of duty on each; 


Auiclc«. 

1792. 

l«22. 

■.. 

Auctions . 

■ L. 4,700 

8 

Si 

L, 11,()4.5 

12 


Beer and ale . 

5.7,078 

8 

2 

87,217 

9 

9i 

Bricks and tiles. 

.■;.281 

11 

1', 

6,.148 

16 

'1.1 

Candles. 

If),80-1. 

7 10k 

19,704 

2 

H 



0 

0 




Cocoa nuts and coifec 


17 

llj 

16,785 

1 

6 

Cyder and perry . 




28 

s 

1! 

(ila.s.s . 

24,710 

9 

ii 

112,770 

1.1 

7 

Hides and skins. 

lO.fill 

13 

71 

.71,04.3 

6 

7 

Licences . 

10..S13 

1 

2 

90,.781 

8 

5 

Malt . 

74,two 

12 

Oi 

199,695 

1 

9 

Paper. 

5,744 

18 

2 

63,6.88 

19 

3 

Pepper . 




10,-7 

i 

6 

Printed goods . 

78,002 

0 

4 

246,278 

7 

•H 

Sflit . 




106,992 

16 

8 

.Soap . 

43,969 

8 

41 

122,306 

6 

«i 

Starch . 

9.749 

17 


5.125 

12 

.1 

Spirits (loreign) . 

.7li,5‘20 

8 

11 

124,112 

10 

1 

- (llrilisb) . 

52,470 

5 

2 

740,709 

14 

iP 

Stone bottles. 




9 

4 

IH 

Sweets . 

. 

111 

1 

4 
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4 


Tobacco and MUitf.. 

11,771. 

8 

.5'- 

101,428 

2 

7l 

VriU'^'iir ... 




751 

17 

0 

\\ iiie. . . 

.30,990 

9 

(),l 

, 68,716‘ 

2 

0,5 

Totals . 

L. 519.74.1 

9 


L 2,198,609 

It 

5! 


Civil 1 0.1. expence of the Civil Kstablishincnt of Scot- 

kluluiiriii. land, for the year ending .3tii .January l82:i, was 
I..) 17,(3.1.'5, IT.s. Tf'jd. lids sum, to the amount of 
L. 11 IIS. 10^’jd., is composed uf the salaries 

of the (.Vown OlIicerA, of the Judges and Officers of 
the several courts in I'.dinburgh, and of the ShcriflV- 
ilepute and substitute of the counties. 

X.~RlCI'i:C.SEVTATtON IN Pakuament. 

(X'tlii IViT". Tlic Peerage of .Scotland is represented in tho 
Mouse of Lords by Ki members of tbeir body ; and 
the Counties h.'ive 10 and the itoyal Purghs 1.7 
members in the House of Commons. 

At tho Union, the number of Scotch Peers was 
lot); of wliom, in 1813, 77 ^vero extinct or dormant, 
or their titles merged in, or united to others, or for¬ 
feited ; and of the remaining 82, 21 were British 
Peers and two Itonmii Catholics. Tlio Poors who 
were qualified to vote at the election in that year 
oorc 7-1', but tiic nuinbor who actually voted uas 
only .VJ. 

1)1 1:- I'.uti. K.icli county sends one member to the House of' 
tm. Commons, with the exeeplion of Bute and Cuith* 

ness, Clackmannan and Kinross, Cromarty and Nairn, 
which linvc only three members; each uf these pairs 
ciioosing a menihor alternately. 

oi thv Tlie burghs, (J 6 in all (^ce Scoti.asd in the Rti- 

l.iir.il». cyclop/sedia), with the exception nf Kdinhurgh, which 
sends a member by iiself, are classed together, not 
fewer than four, nor more than live; every cla.«s or 
district ciioosing one member by means of delegaic-s 


sent from each of its burghs. These delegates are 
chosen by the magistrates and lo»n-couni iJs, who, 
with one or two exceptions, are themselves noroinat- 
ed by their predcees-sors in office, and not by the 
burgesses. The number of electors in each buigh 
varits with its particular Constitution, but may be 
averaged at 30, making 1.820 in all. The popula¬ 
tion of the rnynllies of tlieSc burghs cannot be less 
than ■l.'ifi,Ol)0. (See I'leland’s Slalislicnl Tahlt'S.) 

Tile popiil ition in 1821 being 3,Oy.‘;,‘l.'3(), and the 
nuniliei of repi'esenl!ilive.s in Pailiament ■1.7, there is 
thus a rejire^oiiiativc for every persons over 

all .'^eiitlund; and taking the burghs by Uicniselvcs, 
one for every 10,400 persons ri siding within tho 
rni/alliex, exclusive of the iiibabitant.i of tlic suburbs 
and dependencies; which, in the case of Edinburgh 
and Glasgow, are more numerous than tliosc of the 
burghs themselves. 

Ag.ain, ns to the propoiiinn of the inhabitants who 
enjoy the elective frairchisi, the number of tho 
freeholders (at Michaelmas 1822) being, ns already 

stated.St;«7 

and the voters in the royal burghs ].‘>2U 

the total number of voters is.4307: or at the 

rate of one in every 48(> of the population. Einully, 
[he 10 iiiemhers for the counties have cacii, at an 
average, constituents, and the IJ members for 
the burghs 88 ; and taking all Scotland, the electors 
are to the members as about {)5^ to 1. 

Several large or considerable towns, such as Pais- 
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f^-otland. ley, Greenock, Kilmarnock, and Falkirk (ice the 
preceding Population Tublei), not being biirghi, have 
no share in the elections; n’hile tiueensferry, hor- 
trosc, New Galloway, and Anstruthcr, having each 
only from 500 to 1000 inhabitants, and other 1(5, 
less than SOOO each, have near one>tliird of the 
political influence of the Scottish burghs. 'I'lic 
county of Fife, which in this respect may be called 
the Cornwall of Scotland, has 13 of the b'O burghs; 
of which nine arc so inconsiderable as scarcely to 
deserve the name of villages. 

The inadequacy, inconsistency, and inequality of 
this system of representation is abundantly obvious; 
but the discussion of these points docs not belong to 
this place. 

XI.— nTuDICIAL EsTABLISI1.M£NTS. 

Sect. 1— Civil Jurisdirlions, 

1. Justice of the Peace. These are mugistrat(‘s 
.appointed by royal commission, within the several 
counties ol’ Scotland, chiefly for the jircscrvalion of 
the public peace, but with a right also of exercising 
n limited jurisdiction in other respects, derived part* 
iy from statute, and partly resting on consuetude. 
No p.irlicular qiialificutum in point of rank, money, 
f)r jiropcrty, is necessary here, ns in England, to 
entitle a person to act ns a Justice. I'lie oflice is 
gnituitoiis, and is held during the' pleasure of In's 
.Majesty. 

'i'he lirst introduction of Justicc.s was above two 
centuries ago (1587, c. 82, Ifi09, e. 7), and their 
powers and duties have, from time to time, been re¬ 
gulated since, by various nets, both of the Scots mid 
llritish I.cgislaturcs. 

They arc tsanpcUiU in qiiestinns oPservants' wages, 
of aliment to natural chijilrcn, of straighting inarches 
and eri-cting ftiiccs belwccii adjacent properties, 
i*vc. Tlicy issue warrants of meililulio/ni^cp against 
delitors intending to leave Scotland with a view of 
defrauding their creditors ; and imprison them until 
they find eaiiliuu tie Jutiivio iisli. They li.ive ample 
jiovvers ill regiuaung highways, bridges, ,md ferries, 
and ill deteniiining qur'tions eoncerniug tlieni. 
They judge in a luiineroiis anil important class of 
(|ue.stions with regard to the revenue; particularly 
the Excise and Customs. They formerly hod power 
to fix prices of work for artificers, labourers, uml 
i ral'ismcn, and to eomjiel the service of these classes 
;>l the stated rates; but the old statutes apUiorizing 
flii.s abuse are now repealed (53d (Jeo. HI, e. 40). 

The most important branch, however, of their 
civil jurisdiction, and certainly the must extensively 
ii.seful to the public, is of inoderii date; viz. that 
which is vested under the Small Debt acts. I’rior to 
these, there had existed in the city of Edinburgh, and 
it is believed in somi* other places, an ancient con¬ 
suetudinary jurisdiction; under which tlio magi- 
atviitcsilecidcd, in a summary way, questions of debt 
not exceeding L. 40 Scots. By 35(A Geo. III. c. 

1 ‘i'.t, the experiment was tried of extending such a 
jurisdiction over Seotland, by authorizing any two or 
more justices, within their respective counties, to 
hold courts, and try all causes for recovery of debts 
not o.vcecdiiig the same limited amount; and tliis 


being eminently successful, the system was im- Sroiland. 
proved and rendered perpetual by 39(/i and 40/A v— 

Geo. HI. r. 46, which farther extended the amount 
of debt competent to be sued, to any sum not ex¬ 
ceeding I,.5 .^itcrliiig. 

In tile period from 1st October 1795 to 1st .hnif 
1800, there were decided in the siiiiill debt eourt 
of Ediiibiiigh 13,968 ca.ses, making an aniiiuil 
average of ‘’991 ; and from l.sl June 1800 to 1st Oc¬ 
tober 1820, 96,97*1 eases, or an annual average 
of 4767 . The maximum debt competent to be 
sued, during the first jn-riod, was E..8, 6s. Kd. 
and the total value of the ca.ses decided I,.16,86.‘», 6s. 

1 Jd. During the second period L.5 was the maximum, 
and tlic total value of (;a.ses L.191,991, 16s. 8^d. 

In otiicr districts the re.sults were correspondent, in 
Ghisgow, the iiuuiIht of decided ca-'es averaged 
.aiiminlly 5200; in Paisley, 1279* In some 
dibtriet.s, courts are Jichl weekly; in others once 
a fortnight, .-ind in few, it is believed, seldoiner 
than once a month. Tlie fees of every stcji of 
procedure are regulated by the statute; and so 
moderate are they, that whore the defender rcsidi’s 
on the spot, .and where no cxamiuatiiMi of vvitnrs.se-, 
nor oath of. party is required, an extraitcd decrei: 
may bo obtained, if in ahseiiee of the ilcfender, fm 
2s. 5d;, and if he appear for 2s. lid. Arrestment 
may be used on it for 6U. more; tlic defender’s goods 
m.ay be poinded and sold for 4s .; ami bis person 
ni.ay be lodged in jail for !{a. I'lxpenee is iarthcr 
jireveiited b}' the absence of all written pleadings, 
and hy the salutary provision tliat the jiartie.*' shall 
conduct their ca.ses in per.son. 

The proceedings of the .iusticcs in tliese small 
debt courts, unless, indeed, they have exercised 
jiirisdietioii in matters to which they iire iiieoin- 
peteiit, arc subji'it neither to “ advoeatioii, nor to 
any siispeiisioii, appe.d, or utJier .sta^ of e.veeiition 
but they may be eliallengcd within a year froia 
their date, hy aelioii of reduetion, “ on the ground 
of alleged iniquity, or oppression the pursuer 
being bound to give surety “ for payment of siicli 
expellees as may be awarded against lum.” (j9th 
and 40th Geo. 111, e. 16,) 13.) 

In most other hraiielics of their civil juri.',diet!on,tlm 
proceedings of Jii.-tices are subject to the usu.il pro¬ 
cesses of review in the Court of Sessjon, or Circuit 
Courts of J usticiary. 'flu; .1 iisliccs liav c no jiower of 
reviewing their own judgments; except in as far as 
an appeal generally lies to the Quarter Sessions from 
the judgnieiUs of the oidiiiary sessions. The Quarter • 
•Sessions are the stated quarterly meetings of the 
.Iusticcs of a whole eounty, which are appointed to 
be held on tlie first Tiic.sd.ays of Jlarth, .May, and 
August, and the last Tuesday of (Ictober: or re- 
gidar adjouriinients of tiiese nieeliiigs. The ordi¬ 
nary sessions are the subordinate meetings held as 
OLX'asion requires fur the ilispatch of business. 

2. Burgh Courts. 'I'hese may be eoiusidered as 
existing,- '[St, In royal burghs ; or Id, In burghs ot 
barony or regality. 

(1.) Ill most royal burghs, there are botli a Badie 
Court And Dean (./Guild Court i in others only the 
former, which, in that case, exercises in addit.on to 
its own all the functions peculiar to the latti -% 
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Mcti . 11 ( 1 . Tlie civU iurisdu-tion of the Bailie Court is as ex- 
-mmm tcHsive withio tlie limits of the burgh as that of the 
Sheriff in his county. It comprehends all questions 
arising out of jienoiioi contractj bond, or obligation, 
claini.s of debt to any amount, actions of damages, 
&c. ; likewise all actions as to real jivojK'rly, wliich 
arc merely of a possessory nature, and donut involve 
the quc.stion of radical title. 

'I’lie jurisdiction of the Dean of Guild Court was 
formerly more extensive than now, comprehending 
*• all actions, lUid inattc'rs concerning nicrclmiits,—- 
betwixt merchant and merchant,—and betwixt mer¬ 
chant arid mariner." {159:1, c. 184.; 'I’he niaritiinc 
part of this jurisdmtion was taken away by IbM, c. 
16, and vestetl exclusively in the Court of Admiralty; 
Neither have the Guild courts of a long time exer¬ 
cised the powers conferred on tlicin in causes be¬ 
tween merchant and merchant, {link. 1. 4. 24.) 
Their chief jirovince now is “ to take care that build¬ 
ings within burgh be agreeable to law, neither en¬ 
croaching on private property, nor on tlic public 
streets or pass.ages; and that houses in danger of 
falling be thrown down.” {Hid.) 

Within the limits of the burgh, the jurisdiction of 
the Dean of Guild is exclusive ; the'Bailies again 
ex(*rcisc a juri.sdictioii, for the nui't part cumulative 
w ith that of the Shcrilf. The procccdingH in both 
courts are conducted in writing, by jiractitioncrs ad¬ 
mitted under authority of the judge; .and ]>roofs, 
wluMi iietx'SMiry, are taken by commission, the clerk 
of court, or some still more .subordinate jM’rson, being 
usually the commissioner. 'I'he judgments pro¬ 
nounced may, in tlie first instance, be submitted 
to reconsideration of the inferior court by p(‘lUiun ; 
ultimately they may be brought before the Court of 
Session, or Circuit Court of .1 usticiary, by the usual 
proce8.se.s of review. 

From tlic con.stitutioii of these courts, the judicial 
function.s can scarcely he said to he performed by 
the nominal judge ; who, in few c.ases, h.is cither ex¬ 
perience, knowledge, or education, for the discharge' 
of such an important duty, lie is chosen for other 
purposes, deriving his authority from an annual 
election under the constitution ]>eculiar to his 
burgh. The active and real discharge of the judicial 
office it has been found necessary to devolve upon 
the clerk of court, or other assessor appointed by 
tlie Magistrates and (aiuncil. 

(2.) I'he judicial business in the courts of Jiurglis 
of Uaroni/ and Uegalily h.as in like nninner been de¬ 
volved Upon as.sessurs; the election of Magistrates 
being conducted there in a way precisely similar to 
what prevails in the royal burghs. 

Their jurisdiction was originally commensurate 
and cumulative with that of the Baron or Lord of 
Regality, their superior; and embraced all questions 
of debt or personal contract, with must of the pos¬ 
sessory actions. &c., but subject to review in the 
same way as tlie similar classes of actions in the 
royal burghs. In those burgh.s “ whicli are inde¬ 
pendent of the I.urd of Regality or Baron,” this 
jurisdiction still remains entire, notwithstanding the 
judicial powers of the latter, along with every other 
heritablejurisdiction, wi^ almost entirely annihilated 
by 20th Gcu. II, c.43.i cummonly eallcti tiie Juris¬ 


diction Act. A similar reservation has been hdd to Scotland, 
extend to such burghs of regality or barony as, ^ 
though dependent, are dependent ui>on royal burghs. 

{Fac. Col. Dowie, May 30, 1817.) Since the Juris¬ 
diction Act, his Majesty has been empowered to erect 
free iuid independent Burghs of Barony, on those 
parts of the sea coast where tlic fisheries are carried 
on .{SJth Geo. 111. c. 122); but the Magistrates of 
such burghs are only to exercise the powers of Jus¬ 
tices of the Peace, cumulatively witli the Justices of 
the county, llhtd.) 

3. Baron and HegalUy Courts. Before the Juris¬ 
diction Act, every lord of regality, and every pro¬ 
prietor of lands erected by the Crown in lihcram ba- 
roniam, hud an extensive jurisdiction, hotli civil and 
criminal; and “ a baron, where he sold part of his 
barony lands to be holden of himself, was even un¬ 
derstood to coininutiicnte to the purchaser a certain 
degree of jurisdiction over that part of the baroiij' 
which he hud sold." (Krsk. 1, 4, 27.) By that act. 
however, the civil jurisdiction of tile baron, ite. was 
expressly taken away, except in actions where the 
debt or dainage.s should not exceed 40s. Sterling, or 
ill those brought for recov'eringJVom his own vassals 
and tenants the feu-duties and rents of his lands, 
and Uie multures or services prestahle to his mills 
{UOlh Geo. 11. c. 43)—an exception which lias very 
seldom been taken advantage of. 

4. Sheriff and Stewart ('utiris. 'The oHiee of .Slie- 
rifl‘ is of such anti(|uity, that no distinct trace ri'innins 
either of its first institution, or of the amount of ju¬ 
risdiction originally conferred with it. 

'i'he present form of the Court was introduced by 
the same statute which abolished hcritahle jurisdie- 
tiuiis. The ollice of J‘rineip.il or High b'lieriff is 
no lunger a judicial one (2()f/j Geo. //. c. k'l), but 
is granted solely for purposes of the executive 
goyernmeiit, and generally in connection with the 
office of Lord Lieutenant of the county. 'I'he jiidi- 
ciui ehuriicter is exclusively vested in the Slieriff-ile- 
piite, who holds Jiis eominissioii directly from the 
Crown, and is in every respect independent of tJie 
IViiieipal or High Sheriff, where such officer exists. 

The office of Stewart has undergone similar inoili- 
fieatiuus: and the distinction between the offices of 
Sherifi'iiiid Stewart is now merely nominal. Both .ire 
now judges of precisely tlie saineclass, having the same 
sort of duties to perform in their respective terri¬ 
tories, and invested with the same powers, and the 
same extent of jurisdirtion. By the Jurisdiction Act, 

" One sherifT-depute, or stewart-depute, is to be ap¬ 
pointed by the King in every shire or stewartry not 
dissolved; who is to be an advocate of three years 
standing, and who is declared incapable to act us an 
advocate in any cause that sliall be brought from his 
county. These deputies are authorized to name each 
a substitute, or substitutes, either over the whole 
shire, or within such a particular district of it as shall 
be mentioned in tlie substitution; and tliey may not 
only hold stated courts at their head burghs, but itine¬ 
rant owes, when and where they please, or shall be di¬ 
rected by the King, on previous notice to be publish¬ 
ed at the several churches, within the district where 
the court is to be held." {ErsF. 1, 4, 11.) They 
hold dieir offices ad vitam aut culpam. 
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Scotlftiid. The sheriff of Stewart exercises civil jurisdiction 
" in iill personal actions upon contract, IjonrI, or ob¬ 
ligation, ti» the greatest extent, wlicther the suit be 
brought against the debtor bihtseU* or his represen¬ 
tatives; in actions of rent and of forthcoming; in 
poindings of. the ground; and even in adjudica¬ 
tion of lands, when it proceeds on the renunciation 
of the apparent heir; in all possessory actions, as re- 
movings, ejections, spuilzies, &c.; in all brieves is¬ 
suing from Chancery, as of inquest, tcrce, division, 
tutor, &c., and generally in all civil matters which arc 
not by sjiecinl law or custom appropriated Cb other 
courts.” (/<>.«/•. 1.4. 3.) Hejiidges also in questions 
of mutual inclosures, straighting of marches, run- 
rig, &c. (Ifib’y, c. 17 , &c.) By a rerent sUitnte (4//< 
(Sen. Iy, c. 97). abolishing the inferior cominissariuts, 
be is invested with the office, |M»wers, and jiii'isdie- 
lioii of eominissiiry. lie hfis bcsitlci- many import¬ 
ant ministerial duties to perform. 

The forms of prwediire in tlic Sheriff-Court are 
much the .s;iine as in those of the Royal Burghs ; and 
their jndgineiits are li.ible to review in the same man¬ 
ner. As, however, in the Sherift'-Courts, it is the 
substitute who, in the first iii-tanee, gener.illy de¬ 
rides, and as an appeal lies from his judgment to the 
sheriff-depule, an opportunity is iti many eases given 
for a still more ])rotrarted litigation. 

.O. (’omm/xMin/ Courf. This Has originally an ee- 
ele'.iasticjil court: but oil the .-ibolition of Kpiseojial 
jnrisdietion in 150O, a new nomination of eomiins- 
saries, one in every diocese, to act under the royal 
authority, was made by (Jneen Mary. Soon afrer- 
w.ards a .supreme Commissary Court, consisting of 
four judges, who are now appointed arl vitam nuf 
culpum, was established at I'.dinbiirgh ; as idready 
nolieed, the inferior eommissariats were abolislied 
by a recent statute (it/i (Sro.IV.e. ff7), and. their 
jurisdiction conferred on the sheriffs. 

The jurisdiction of the Kdinburgh eommi-ssaries is 
evclu.sivc in all strictly eoiisistoriid eases, viz. ques¬ 
tions of marriage, divorce, separation, legitimacy, 
confirmation of jjca-sons dying abroad with e.states in 
Scotland, X-e. They have a cninnlatLvc jurisdiction 
with the sheriff aiul other civil courts, iii actions of 
slander and defamation, aliment of wives against 
tlieir busl>aiids, a])p1iration.s for inspecting or scal¬ 
ing up the repositories of persons deceased, &e. 
Formerly the eominis.sarics, both stqMjrior and infe¬ 
rior, had a jurisdiction in actions for the recovery of 
debts, not exceeding L.40 Scots; and, indeed, where 
their jurisdiction was prorogated there was no limit 
in point of amount; but this is now taken away, 
and all prorogation of tlieir jurisdiction in questions 
of debt prohibited. (4/A (ieo. IV. c. 97.) 

The Court of Session, as the King’.s great con¬ 
sistory (1609, c- 6), i.s ve.sted with the power of 
reviewing all decrees pronounced by tlie commis¬ 
saries, by advocation or reduction. The commis¬ 
saries of Edinburgh used to have a similar power of 
review ns to the jurisdictionsoftheinfcriorcommis.sa- 
rics; but tins had long fallen into disuse, and by the 
late statute, transferring the j urisdiction of the inferior 
commissaries to the sheriffs, it i.s declared that all 
such proceedings shall be reviewable only by the 
Court of Session." 
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6- Court of AdmiraltU. The judicial powers ex« Seoilsnd. 
ercised in ancient times Dy the Admiral of .Scotland' 
are not distinctly known. The offices of High Ad¬ 
miral and Vice-Admiral of Scotland are no longer 
judicial ones. That character now belongs only to 
tlie Judge of the I ligh Court of Admiralty, who de¬ 
rives his commission ad vitam aul culpitm immedi¬ 
ately from the Crown, and who must he chosen from 
the list of practising advocates of at least three 
years standing. (ahVA (ieo. 111. c. 47-) 

The jurisdiction of this court is chiefly regulated 
by tile .Scots statute 1681, e. 16. In civil enn.<<es, it 
is exclusive in strictly maritime questions, viz. in 
questions oi‘ charter-party, freight, salvage, wrecks, 

&C.; but merely riiinulative with tliat of other 
civil courts in ortliimry mercantile questions, viz. 
in actions on hills of exchange, mercantile con¬ 
tracts, policies of iiisurniiee, ite. In the latter 
class of ea-es, it is. with few exceptions, incom¬ 
petent to lai.so any action in the Admiralty Court, 
where the .suhjeel in ili.spiite, exclusive of cxpences, 
is of 1ps.s value than h.‘2r> Sterling. (1st and 2d 
(ieo. IV. e. .';9.) 

The .liidgc of the High Court of Admiralty may 
name inferior deputies, whose jurisdiction is confined 
within particular distrirts, and whose sentences are 
suhje<‘t to the review of the High Court. The- 
High Court may also review its own judgments, even 
.after extracted tioeree, by susjiensioii or reduction ; 
a peculiar privilegi*, and ij.siially appert'iiniiig to 
courts of supreme authority alone. This court is 
not, howci'er, in a projii'r sense. Supreme ; for the 
Court of .Session is vested with a )iower of review as 
to all its proceedings, evini in those questions where 
the jurisdiction of the Admiral is in the first instance 
exeliisive. 

'J'lie proeedure in the Admiralty Court is substan¬ 
tially the .same ns has already been described in the 
rest. One important distinction is, that tlic Admiral 
has power, where matters of fact are to be proved, 
to remit cases for trial upon issues in the Jury 
Court. (.'i'WA (ieo. III. c. 35.) 

7* Court of Session. This Court is the supreme 
civil judicature of .Scotland. It superseded the an¬ 
cient courts of TAe and Dniiy Conned, and 

was instituted in 1532, during the reign of James 
V. after the model of the Parliament at Paris. In 
its present .shape, it ronsists of fiilecn Ordinary- 
Lords, iiieluding the Lord President and l.nrd Jus¬ 
tice (’Icrk; who, till lately, acted as one great Court ; 
hut the increasing husine.ss of the roiintry requiring 
an additional tribunal, it was divided into two Chani- 
liers, railed tiie First and Second Divisions, each ex¬ 
ercising independent, but cumulative and co-ordinate 
jurisdictian.s. 

The Court of Ses.sion has an universal juris¬ 
diction ill civil matters. As n Court of Review, 
it lias, with a few exceptions in s}ieeial cases, tlie 
power of advocating, siispciiuing, or reducing the 
decrees of all the inferior tribunals. As a court 
of the first in.staiice, its juri.sdiction is, in some causes, 
privative; e. g. in declarators of property in heritage, 
and other competitions of heritable rights ; re.stitu- 
tions of minors j provings of the tenor; ce.ssio bono- 
rum s reductions of deed-s, &c .; judicial .sales; mer- 
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Sioiliiml. cnntile sequestrations; complaints against biirpli 
electionsproceedings of courts of freeholders, &c. 
In all others, its jurisdiction is cumulative with 
that of the inferior courts ; excepting, Isf, That in 
causes under tlic value of L. 12.0 it is incoinpctent to 
raise actions before* the Court of Session, in the iirst 
instance ; and 2f/, ’J'hat in maritime and consistorial 
eases, .^-e. the Court of Sessuni has no primary 
jurisdielitin, and can proceed only by way (jf review. 

'J'he Court of Session is a court of Equity, us 
well as of Law, but in this respect its powers are 
loose and ill defined; its decisions in c(|iiity not 
being, as in England, regulated by any <iistinct or 
settled general prineiph's. It exercises, nl.“o, wJiat 
is called a no/i;/c (rffiemm ; an expression whieb, in 
ancient time.s, seems to have eoviTcd every exercise 
of power for which iK>moreb;itisfactory source could 
be pointed out; .ind under which may he classed all 
those acts of intcrf«*rencc whieh appear in the Hooks 
of Sideriiiit; sunu times fixing the price of victual in 
the city of Edinburgh ; at others, regulating the sale 
ol" butelier-mrat, or framing enaetments against the 

vending and retailing of bad twopenny ale” (/f. h'. 
8 //i July 1725), itc, 

'J’hc judicial proceedings in the Court of Session 
may he considered ns tlicy take place, l»t. In the 
Hill-Chamber; ‘■Id, In the Diiter-llousej or In 
one or other of the Inner Divisions. 

In .Session time, the junior, or last appointed 
judge of the /iflteen, has devolved on him tlic bu¬ 
siness of the liiU-Chamltrr. 'I'his ehiclly consists in 
ilisposing of the jireliminary stages iif the proee.ss 
of review, where bills of suspension or advocation 
are presented against die decrees or proceedings of 
inferior courts; it embraces, also, (|iiestions of sum¬ 
mary interdict again.st all illegal proeeidings; sus¬ 
pension of diligence uiiiluly put, or thrcatenetl to he 
put, i’l execution ; liberation from jirisori, where ex¬ 
ecution lias alre.ady taken place, Ike, In time ol' va¬ 
cation, the whole judges, witli the exception of the 
Lord 1‘resideiit and .lusticc Clerk, officiate in the 
Hill-Chamber by rotation. Tlie judgmetits pro¬ 
nounced ill tile Hill-CliainlH*r are subject to review 
in the Imior-IIoiise. 

The Inisinpss of the Outer-House is eoiidueted 
by the five j<inior Lords of .Session, including 
the Hill-Chumber judge, who has the [uirti- 
cular department allotted to him of judging in ac¬ 
tions of vcdiiction, and in some other questions 
whieh are from time to time remitted from the Inner- 
House. The other four Lords Ordinary, as they 
are called (two belonging to cither Division), offi¬ 
ciate by rotation; they have separate rolls of causes, 
comprising, 1st, All actions brought in the first in¬ 
stance before the Court, except a few which arc ex¬ 
clusively competent to the Inner-House; and, 2d, 
The class of cases which, passing through the Hill- 
Clviinber, ns above, have received tlitt sanction of 
the judge there as deserving of further considera¬ 
tion. 'file proceedings in the Outer-House, like 
those in the Biil-Chan.bcr, are subject to review in 
the respective Divisions of the Inner-House. 

Each Chamber of the InncfHouse consists of four 
Lords, three of whom are a quorum. The Lord 
I'rcsident presides in the First Division, the Lord 
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Justice Clerk in the Second. They are chiefly oc- s^tliual. 
cupied in revieu ing the judgments whieh have been' 
pronounced by the J.ords Ordin.'iry in the Rill-Cham¬ 
ber or Outer-1 loll sc. But they have also a primary 
.‘iiid exclusive jurisdiction in the .sequestration of 
landed estiite.s; the appointment of judicial factor.s, 
curutiirs honh &e.; proceetlings for reilemption 
of the land-tax; complaints in election matters; 

]>ctitions .ind summary complaints under the bank¬ 
rupt statute, &c. In eases of great importance 
or difficulty, either Division of the Inner-IIuiisc is 
empowered to take the opinions of the other judges; 
hut these opinions when taken are not al w.ays regard- 
chI ; and one ease is reported where judgment was 
ultimately proiiooneed liy the votes of three judges 
ill one of tlie Divisions, though an iiii.miinoiis opinion 
to the eonti'ary had lieen given by no fewer than ten 
of the other judges, including the two Heads of tiie 
Court, (/fw/d, Aov. 1% 1811), Fac. Col.) 

The extent of business before the (k)urt may he 
judged of, from an interesting doeiiincnt lately drawn 
lip by the Clei ks of Session, under the direeliiin*. of 
the Court. Two tables arc there given;—one of 
" causes appearing in the jirinted rolls of the Onter- 
1 louse;” from wliieli the total number of such eases 
during tlie period from 1802 to 1822, inclusive, np- 
jieavs to be .'ll), 970 ; giving an annual aver.-igc of 
2427:—another, of “■ original petitions, jietitioiis 
and complaints, and other siiiiitnary ajiplications to 
the Iniicr-IIoiise;” from which the total number of 
such eases in tlie period from 1811 to 1821, inclusive, 
ap])c:irs tube .5:102, giving an annual average of 4.8*.^. 

'J'he forms of procedure in the Court of Session 
it woiikl require nnicli spaec to explain. There, 
as in the inferior eonrls, all the more inqiort- 
ant pleadings are condiu-ted in w riting; and 
proofs taken by commission. In this latter respect, 
the power of remitting cases for trial upon issues in 
the .lury Coiirt is a vast improvement, anil may 
e\i‘ntunlly draw after it, xvhat is of great and essen¬ 
tial coiiM'qiicnee,—viz. a distinct sepurution of the 
matter of fact from considerations of l.iw, in pro- 
noiinciug jiiilguient, even in tliosc cases which are 
not submitted to a jtiry. 

An appeal lies from ihe judgments of the Court of 
Session to the House of Lords. The disparity in 
the proportion of such appeals from Scotland, com¬ 
pared with those arising in the .si.ster countries, is 
.striking enough. Between .sd May 1813, and ll'th 
March 1823, the .appeol-s presented from Scotland 
alone were 426, while from England there were 
only 56, from Ireland 84, and from Wales 4. In 
291 Scots appeals decided during the same period, 
only 145 were affirmed, while 62 were reversed, 
two altered, and 80 remitted for reconsideration. 

The increasing load of Scots appeals, combined with 
the circumstance of such a number of alterations 
and reversals, lias lately given rise to much discus¬ 
sion ; and a Parliamentary Commission is at this 
moment (October 1823) sitting, from whose investi¬ 
gation into the sources of the evil, the country is 
entitled to anticipate the most important and benefi¬ 
cial results. 

8. Teind Court. After various temporary Com¬ 
missions of Parliament, the first of which was ap- 

10 
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SMdrna. Mintetl in I6i7, c. 3, the Lords of Council and 
—Session were at last created a perpetual “ Commis> 
sion for the flantotion of Kirks and Valuations of 
Teinds,” by 1 70y, c. <). This court, though consisting 
of the same individual judges, has always exer¬ 
cised a jurisdiction separate and distinct from tliat 
of the Court of Session ; and when the latter was 
recently divide<l into two chambers, it'was provid- 
txl, tliat the former should in all respects continue 
untouched. The quorum of this court is nine : 
the same as that of the Court of Session before its 
division. 

By the act lY()7, the Tciiid Court was appointed 
to meet every Wednesday during the sitting of the 
Court of Session, but now it meets " once a Ibrt- 
night only,” viz. every alternate Wednesday. (-tS/A 
Geo. ///. c. 1.'{«.) 

The cxti'iit (d'its jurisdiction is pretty fully set fortli 
in the act 1707 :—'t lias power “ to determine in 
.all valuations and .sales of teinds ; to grant augiiieii- 
Uilioiis of ministers' stipends; prorogations of Ucks 
of teinds; to disjoin too large parishes; to erect 
-tiid liuiUI new churches; to aiiuox and dismember 
I'hurelies,” &e. 

f). .Jut II Court. Tin's court Is <»f very recent in¬ 
stitution j liaviiig only been introduced so late as 181.0. 
It is coinpo.se(l of one t'hief .Judge and two other 
judges, e.illcd “ the I,ords Cunimissioiicrs of the .fu¬ 
ry Court ill Civil Causes;" hut trials may jiroceed 
equally "‘in jireseiiee <if one, or more than one, of ilic 
.s.iid three Coiiiinissioners.’' (.55/A Geo. lll.c. ti/.) The 
(’onimissioners must be eitlier Lords of Session or 
Barons of Exchequer {Ihiil.), with the exception of 
the Chief Commissioner, who m.ay or may not hold 
siieli other jiidieial office, but mu.st be (pialitied to be 
a]>pointed a Lord of Session. (59tli fieo. 111. e. 3.5.) 
'I’he court, as well as its forms of procedure, ar>‘ 
framed very iiiiicli on the English model; the jury 
also, as III that country, must be twelve in number, 
and their verdict uiiaiiiinoiis. 

As at pi’csent constituted, no action can orifrinafe 
befori' this court. It derives its jurisdiction by vir¬ 
tue of ItemiU either from the Court of Session, the 
(a)urt of A dmiralty, or the House of Peers, as the 
court ol‘ l.a-st resort. “ In all processes raised in the 
Oiitcr.llouse of the Court of Session, by ordinary ac¬ 
tion or otherwise, on account of injuries I j the person, 
whether real or verbal, as assault or battery, libel or 
defamation; or on account of any injury to moveables, 
or to laiuls wliere the Title is not in question ; or on 
account of breach of promise of marriage, seduction, 
or adultery; or any action founded on di‘linqucncy 
of any kind, w'hcrc the conclusion shall he foj; da- 
m.ages or expences only” (59/A Geo. JII. c. 35), the 
Order for Remit after the lodging of defences is (un¬ 
less a question of law or relevancy arises) peremp¬ 
tory. In other rases, " where matters of fact arc to 
lie proved," the Lord Ordiiuify in the Outer-House, 
or cither of the Inner (’hambers of the Court, the 
•ludgc of the High Court of Admiralty, and the 
House of Lords, judging on appeal, may or may not 
remit, as it shall seem expedient. {Ibid.) In all 
cases where such remits arc made, it is declared in¬ 
competent to bring under review in any shape any 
interlocutor or judgment ordering a trial by jury. 
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The Jury Court lias its terms and sittings like the Sco^ml. 
English courts. The judges also travel circuits 
twice a year, about the same periods as the Lords of 
Justiciary. 

10. Circuit Courts t>f Justiviury. The roiihlilution 
of these courts will he explained below. 'J’lie only 
thing to be noticed in regard to them here is, that 
they liave a civil jurisdiction conferred on them by 
statute {20th Geo. II. c. t.f; .54/A Oca. III. c. 67) ; 
whereby they judge, by way of api>eal, from the 
sentences of inferior courts, in all cases not exceed¬ 
ing L. 25 in value, exclusive of the expences of liti¬ 
gation. The decision of the Circuit .fudges in these 
cases is final ; hut in t|uestluiis of difficulty they may 
certify the cause to tlie Court of Session. 

11. Court of Kjtchcqucr. Tliis is the King's Re¬ 
venue court. Tlic okl Scots Court of Excliequer 
was siipci'.scilcd .It tlic Uiiioii by the establishiiieiit 
of the pre.siMit, which consists of a Chief Baron, and 
four (or rather, as the court is at this moment eon- 
stitiiteci, of three) Puisne Barons, who must be ei¬ 
ther .Serjeants at law, or J'lnglish Barristers, or Scots 
Advocates of four years’ standing. 

Tlie judges of tliis Court have " a peculiar juris¬ 
diction as to all duties of custom and excise, and 
other revenues iiertiining cither to the King or 
Pririecof Scotland, and as to all honours and estates, 
real and personal, forfeitures and penalties of what 
nature soever, arising to th<-Crown within .Scotland; 
and as to .ill questions relating to the said matters, 
which tlicy are authorized to determine either in law 
or equity, by the same forms that have been used in 
the English Exchequer.” {Ersk. 1. .‘51.) By a 

late statute, this Court; has also jurisdietion in ques¬ 
tions as to tile administratioii of what is eallcih the 
common gooil of Royal burghs, at the iiisLinee of Bur¬ 
gesses against tlieir Magistrates. (.3d Geo. iV. c. 9L) 

Skct. 2_ Criminal Jurisdictions. 

Most of the Courts enumerated above sus exercis¬ 
ing civil, have also a certain jurii.diction in criminal 
matters. 

1. .Instices of the Peace, by the terms of their 
cotnmissioti, &c. would seem here, as in I'.ngl.-iiid, t<i 
have power to judge even of the highest crimes; but 
in practice (jicrhaps from the circumsUince oi'their 
never using juries), their jurisdiction is limited to 
the trial of petty delinquencies, e.g. all petty crimes 
tending to tlie disturbariec of public tranquillity, 
petty acts of ilieft or pickery, &c. They are entitled 
to punish by tine nr imprisonment, and perhaps .also . 
by Ixinishment from the county, though this hist 
schlom takes jilaee, unless on the petition of, or con¬ 
sent of the p.irty. Thougli the .Justices, liowever, 
arc not competent to tlie trial of tlie higher offienecs, 
they have full power, .and it is a ehici' jiart of their 
duty, t<i take all necessary steps for securing the 
ofTetiders, ami making the proper investigations pre¬ 
paratory to trial: c, g. they lead precognitions as to 
all circumstances connected with the offence, grant 
warrant for apprehending the delinquent, for im¬ 
prisoning him for examination, or trial, iSrc.; tJiey 
issue warrants of sc.arcli also as to stolen goials, /ie. ; 
and having thus so far brought the case into shape, 
they report their proceedings to the Crown officers, 

3 3 
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Si-otUmi with whom it lies to proceed or not before the com- 
11 ■ comrfc 

- r'/ r *" COurls, as to tlu-ir powers in all those 

preparatory to trial of the graver offences, are 
on the same footing with the Justices;—but their 
own pecxiliar jiirisdicti<»n in the trial of criuiinal cases 
is somewhat more extensive. Tliey are competent 
in all the lesser ofl'enecs, where trial by jury is not 
required. Wliere the burgh grant carries an express 
right of Sheriffship, as is the ease in Edinburgh, 
Stirling, I’ertli, Ktc. their jurisdiction within the 
liouiulrt of the Iloyalty is eo-cxtcn.sive and euiimlativc 
with that of the Sheriff. 

Uaruny and Itrgalih/ Courts, since tfu* .Furis- 
diction Act, have no criminal jurisdiction but in as. 
saiilth, batterie.s, .•uid Miialler offences, which ni.iy lie 
punished, citlicr by a fine not exceeding 20s. Ster¬ 
ling. or by setting the deliiujiicnt in tlie stocks in 
the day tune not exceeding tlirce liours. 

4. S/ioi/l's are eonijiotent to the trial of .all crimes 
and offences, except treason,, and the four jileas of 
tlie Crown, robbery, rape, murder, and wilful fire- 
raising;—in tlie lower classes of cases without, 
III the higher and more iiupurtant with, the aid 
of a jury. Sheriffs cannot punish by traiisporta. 
tiiiii beyond seas, nor even by simple banishment 
from .Scotland; but they may coiiviet capitally; 
and sentence of deatli proiioiineed (-.iSth .laiuiary 
ITSfi) by the Sheriff of [''orf.ir, in a ease of house¬ 
breaking, seeiii.s aetiialiy to have lieiui carried into 
eveeufioii. ('i. Hum', .'>7 and (It'.) In (lie pri> 
paratory stejis tow.ards trial of ofl'enees in tin* Su¬ 
preme (’oiirt of Jiislieiavy, Sheriffs exercise the same 
powers as Justices of the I'e.aee, A c. 

Court q/’ Adini.iiltif. 'rlii.s (-'ouit, in the first 
iiiat'iiiee, has "tliccfc/tf'/nc ciignizanee of the crimes 
of piracy, mutiny on .sfiipbnard, pliiiideriiig oi‘ 
wrecks, iic.slriictioii of iii.siired ships, and others 
which may with propriety lie called mniitimc cau.sc.s." 
But ill such crime.s .as murder, theft, Ac. whicli 
“ olfcnd not against the rules of navigation, it.s ju- 
rissliction is not exclusive, tliough they should fie 
lainimitted on shipboard.'' I. ,‘F, !i^.) It is 

the nature of tlic crime, not tlie local bnimdary of 
its peri>etration, whieli regulates the Admiral’s juris¬ 
diction as cjci lusirc; it is, on the other liaiitl, the 
occurrence of the otfenee within tlic local bouiidury 
which alone gives existenre to his jurisdiction as 
I cumulative. 'J'hc Admiral may puni.sh capitally; 
an instance of which, in a ease of piracy, occurred 
so late as 1822. 

C. Court of Session. This Court also has a cer¬ 
tain criminal juri.sdiction. it is competent to the 
trial of deforcement and breach of arrestment (1 JiiJ, 


c. 118) ; of contravention of lawburrows (1581, c. s«iil«ia 
of perjury and subornation of perjury, when , ,tl 
these offences emerge in tlie course of business bo- ScIkwkAirt. 
fore themselves (1.^55, e. -t?); of flraudulent bank¬ 
ruptcy ( 1696 , c. 6); of wrongous imprisonraeiit, 
usury, and clandestine marriage, to the effect of in¬ 
flicting tlic pecuniary penalties of these several truns- 
gres.sioiis (1701, c. 6; 1.597, c. 251; 1661, c. .S4). 

By ancient custom they are judges also in cases of 
iinprobatiun and forgery,”—also, " in the trial of 
the lower species of iakehuod, wlien committcxl or 
discovered in the course of their judicial proceed- 
ings,” &c. (2. Hume, 68; £r«4'. 1.6,21.) They 
are likewise, to a certain c.xtent, competent to the re¬ 
view of the proceedings of inferior courts. The 
criminal jurisdiction of tile Court of Session is, in all 
cases, exercised without a jury. 

7 . Justiciary Court. This is the supreme criminal 
trilnmul of Scotland. As at present conslitiited, it 
eonsisU (besides the .Fusticc General, who, by hi' 
eommission, is coastuiit i’resident of tlic Court, but 
seldom if ever takes ,part in the judicial business) 
of six Judges, iiicludmg the l.ord Justice Clerk, all 
of tlieiii being likewise l.ords of Sis.sioii, and three 
being a quorum. (2.3d Geo. III. c. 65.) It.sjudg- 
ments proceed on the verdict pronouncetl by the ma¬ 
jority ol’ a jury of fifteen. 

The jurisdiction of this Court, as it is supreme in 
degree, is also universal in extent. It embraecs the 
1‘our pleas of the Crown, .and even Iligli Treason, 
tfioiigii this last is generally tried by a special eom- 
niissioii of Oyer and Terminer, ujipointed by the 
(irowii. As a Court of Beview, also, the proceed¬ 
ings of all inferior judicatures, inchuling the Court 
of Admiralty, may, with a few trifling exceptions, 
be brought befiirc this Court. 

Tfie principal seat of the Justiciary Court in at 
Edinburgh. But, for the better dispatch of busi¬ 
ness, the ac-t 1()72, c. 16, divided Scotland into three 
distrii'ts; and Circuit Co«»V.», with the full powers of 
the whole Court, are now appointed to be liolden 
each spring and autumn, by two of the Commission¬ 
ers, at Ayr, Dumfries, and Jedburgh; by two at 
Stirling, Glasgow, and liivcrary; and by two at 
Perth, Abcrdt'en, and Inverness. It is "lawful 
for one judge to proceed on business in absence of 
his colleague." (Ersk. 13, 26.) These Circuits have 
also a jKiwcr to review, by way of appeal, nil senten¬ 
ces of inferior courts, inferring “ neitlier death nor. 
demembration." (20t]i Geo. III. c. 43.) 

No appeal lies from the judgments and sentences 
of the Court of Justiciary, either to the House of 
Lords or any other tribunal. 

(A.)* 


(>itJttioii, SELKIUKSHIRE, a county in Scotland, situat- Greenwich. It has Mid-Lotbian, or the county of 
niiundarics, cd bctwccn 55'' 21' and 55'' 4‘2' north latitude, and Edinburgh, on the north « Roxburghshire on the 
and Extent, between 2'' 48' and S'* aty west longitudo from cast and south-east; Dumfrics-shire on the south; 


• The last section, that, namely, on Judicial Establishments, was contributed by a Gentleman of the 
Bar, well qualified to execute it with accuracy. The preceding sections were written by the Genticmau 
whose Signature is annexed to the Article.— Ed. 
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Selkirkshire, and PeebleS'shire, or Twecddalc, on the vresl. Tlie 
line whicli separates it from these counties being on 
all sides, but tbc south, exceedingly irregular, its 
area ha.s been computed very differently; but, 
curding to the latest authorities, it appears to be 
about iltid square miles, or 172,100 English acres, 
it includes only tiyu entire parishe.s with five parisli 
churches: but other seven parishes belong partly to 
this, and partly to the adjoining counties. 

This is almost entirely a pastoral district, and in 
many respects bears a resemblance to the bigber 
parts of the contiguous county of l{oxburghsliiro. 
Like the latter county, its general declivity is to¬ 
wards the north-east and north, where all its streams 
discharge themselves into the Tweed ; and the sur¬ 
face didlrs principally, in so far us some of the hills 
arc inniT elevated, its streams smaller, and the val¬ 
leys in whicn they flow still more contracted. .Seve¬ 
ral of tiic hills are more than 2000 feet liigii; such ns 
Windicstraw Law at the northern extremity, on the 
confines of Mid-f.uthinn, Uiaekhouse Heights, and 
iMinehmoor on the borders of l*ecbles-shiiv, and Et- 
ti'ick-penn on the s.)iitli west boundary, 'j'he lower 
bilk arc for the most part green, and afford good 
pasturage for sheep; hut heath prevails on many of the 
Iiiglier grounds, especially towards the south-west. 
The lowest land is about .'500 1‘cct above tlic level of 
tlie'c.n, and the sites of miinyof the houses are from 
(ii)() to 1000 feet higli and upwards. 

'I'he rivers are the Tweed,which crosses the imrih 
side of the county in its course from Feebles-shire on 
the west to Ko.xburgh.-hirc- on the east ; the (Jal.!, 
wliieh, for some dislanec, forms the boundary with 
lloxburghshire on the north-eust, and falls into the 
I Wed, froii) the north, a little bilov/ the village of 
(ialasiiick; the ( ndor, a beautiful stream, wiiicli 
also joins the Tweed frCm (he north; the Eltrick 
and Varrow, which have their sources on the confinc.s 
of Dionfrics-shire. and, flowing north-east, almost 
parallel to each other, join their streams above Sel¬ 
kirk, and afterwards, under the name of Ettriek, 
passing to the west of that town, and, for a short dis¬ 
tance along the boundary with Uoxburghshire, enter 
the Tweed, in which their name is lost, and which 
then becomes the boundary with that county. The 
Ale, which rises in the north-east, soon afier passes 
into Roxburghshire, and also the Borthwiok, which 
washes the noith-eastcrn boundary. Next to the 
I'wecd, the most considerable waters arc tlic Ettriek 
and the Yarrow, which receive, in the first instance, 
nearly all the other streams that traverse this dis¬ 
trict. Both have been celebrated in song, and given 
their names to some plaintive melodies of great 
beauty and feeling. The scenery on the Yarrow is 
exceedingly romantic and delightful. Soon after its 
rise, it passes through two lakes, the Loch of the 
Lows, and St Mary's Loch; the latter, which is se¬ 
parated from tlic former only by a narrow neck- of 
level ground, and U three miles long, having its 
banks partly covered with coppice-wood, is the finest 
piece of water in the south of Scotland. From 
ilicncc the Yarrow flows for eight or nine miles, 
through sheep-walks, without wood or cultivation; 
but afterwards the sides of the lofty hills in its course 
arc covered with wood to a considerable height, 
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and its valley is embellished with a variety of bushes •*^rkdiitc. 
and wild flowers. Ettriek, the larger stream, has a 
wider and more cultivated valley, and « little before 
it reccive.s the Yarrow, natural wood begins to ap¬ 
pear on its banks. It afterwards flows for four 
mile.s through a rich tract, siieUered by plantations 
on the hills, till it loses its name in the Tweed. 

From this river the wiiole district has been some¬ 
times culled Eltrick Forest; but the name of Forest 
here, os elsewhere, has long sitice ceased to„dcnute 
the existence of extensive woodlands, of which, 
whatever may have been the ease formerly, there arc- 
now scarcely any traces here. Besides the two lakes 
we liave mentioned, a great many smaller ones arc 
scattered over the east and south-east quarters, of 
which the more coiisidcrable arc Lochs Alemoor, the 
principal sonree uf the Ale, and Oakormoor, noted 
for the vast quantity of marl which it contains. 

The soil oi' the arable land, which does nut much Soil, ^c. 
exceed one-ttveniieth part of the whole, is light, dry, 
and easily cultivated; and produces uals, barley, or 
bear, tuniip.s and potatoes; but very little wheat, 
fur which the country is too elevated, and its climate 
in general too moist and rigorous. There is no 
coal, limcstoue, or sandstone, but a great deal of 
shell-marl in the lakes and mosses, which, when .si¬ 
tuated conveniently for the arable land, serves as a 
valu:iblc manure. The rest of the county is almost 
exclusively uccuiiieii by sheep, which arc now, for 
the mo.-i part, ol the Cheviot breed, though not of¬ 
ten pure, and scarcely, in any instance, equal to. 
tho.se of Ifaxburghshire. The heath or muuntnin 
race still keep Ihnr ground ncitr the sources uf the 
stie-ams in the elevated districts on the suutli-west. 

There is but a small number of cuttle, wliieh arc 

kept chiefly for their milk, 'Ihe valued rctii of the v.iluiiiion 

county is 1.. ^(),,‘5()7, los. fid. Scots, and the real anil ilunul. 

rent of the lands and houses in 181“ was L. 

lO-i. .Sterling. In the same- year the land-rent was 

divided among fort} -four estates, uf which nine had 

each a valuation exceeding L.i^OOO Scots, twenty 

were below L. 2(X)0 and above L. .(>00, and filleeii 

below L..')()0; a division which indicates that most 

of the district belonged to a few individuals. Two- 

fifths of the whole- arc held under entail. The 

principal proprietors are the Duke of Buce-leue-li, 

the liiarl uf 'l'in(|uuir, J.ords Elibank and Napier, 

and gentlemen of the names of Pringle, Lockhart, 

Elliot, Murray, and Scott. 

Selkirk, the county town, and a royal burgh,and the Towns, 
village of Ciakisbicls, contain nearly ail that part of the ' 
population that is not employed in liusbandry; and 
both arc small places. Selkirk is situated un a rising 
ground below the confluence of the Yarrow and El- 
trick near the borders of Roxburghshire, and is a 
place of considerable antiquity. Galashiels, on (he 
Gaia, north from Tweed, al.so on tho border» of the 
same county, has been lung distinguished for its 
woollen manufacture, the most considerable of tliv 
kind in tbc south of Scotland,- where all the various 
processes, from the sorting of the fleece to the 
finishing of the fabric, are conducted with much 
skill and success. For some lime only coarse cloths 
were made, such as were formerly worn by farm 
servants, seldom wortli more than Ss. the } ard, and 
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Selkiiksliirc popularly known by the name of Galashiel greyt ; 

, II but within these few years some very fine broad 
Sg-i iy- ^ cloths havG been produccdi and a hall has been 
• opened for the sale of their elutlis, similar to those 

long established at the woollen nianufuctories of 
England. A considerable proportion of the wool of 
the county finds a market at (ialushiels. An inkle 
work and some tanneries arc the only other blanches 
carried on for sale out of the county , so that its ex¬ 
ports consist chiefly af raw produce, of which its 
.sheep and wool arc by far the most considerable 
articles. 

itrprcaL'nta Selkirkshire, which has thirly-cight freeholders, 
tioii. sends one member to Farlianient, and Selkiik, 

along with Peebles, Lanark, and Linlithgow, elect 
another for the Scottish burghs. 'i'liough it is 
a very thinly peopled district, containing, in IMl, 
only about twenty-two inhahitunts to the square 
mile, yet poor rates have been long and imiver- 
l’opul..tn.ti. sally establkslicd. The population, according to the 
census of 1801, was oOTO; in 1811 it amounted to 
.'(hHff; and in 1821 to i)(>87, ul which ;i20.'5 were 
males, and 81-82 females. The///)««//« employed 
ill agriculture were 421»iu all other occupations ‘lOfl. 
The increase of population, from 1811 to 1821, was 
748. 

See the general works quoted under the lormcr 
Scottish counties, and Dongla-s’ (wncnil I'lcw vj the 
Agru-ulture of Selhiiii/ih/'. (a.) 

"SIILTLAXD, Ni w Soerii, a large tract of 
iminhnbitcd land, situate to the southward oi' Cape 
Horn, discovered in Iftifl by Mr \MJiium Sniitli, 
the master of a Britisli merchant Urig, and which, 
ill sonic minds, revived the belief of a vast con¬ 
tinent within the Antarctic Circle. Mr Smith 
gave to it the name of South Shetland, on ac¬ 
count of its lying nearly in the same degree of 
south, as the Shetland Isles of north latitude. 7’herc 
is a full account of his observations in a letter 
written by Mr J. Miers, published in the Edinburgh 
Vhiloiuphiatl Journal, Vol. III. p. 3(i7" Though 
he gave the appellation of AVw to the land in 
question, it rather appears, as we have observed 
in our article on the Polau Seas, that the first 
discovery of it was made so long ago as the- year 
159!)i by a Dutch navigator of the name of Glicrritz. 
We have also stated, in the same place, that this land 
appears to be an Island, and not part of a Continent. 
See p. 21.'5 of tlii.s Volume. 

Sicily. SICILY. This island, a part of the kingdom of 

the Two Sicilies, has undergone few or no changes, 
cither in its government, manners, religion, or pro¬ 
ductions, during the convulsions which, for near 
thirty years, have agitated every part of the conti¬ 
nent of Europe. Upon the overthrow of the go¬ 
vernment of Murat in Naples, the royal family re¬ 
turned to that capital, quietly resumed the autliority 
that had formerly been exercised, and Sicily ceased 
to be the seat of government. The tranquillity 
wfiich followed was interrupted by the late revolu¬ 
tion in Naples, the promoters of wliicli resolved to 
force their own regimen on tlie unwilling Sicilians. 
The island was invaded by tlic troops of the revolu¬ 
tionists, and after some most bloody encounters, was 
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compelled to submit to the dictation of the trinm- sidl/ 
phant party. They were in their turn dispersed by , II 
the Austrians, ond the ancient system in Sicily was sincajiorf. 
speedily restored, to the high gratification of its in-'"“^‘^^ 
habitants. 

The commerce of this island consists in the ex*<^»inii’rrr 
port of tile surplus of its raw productions; for its 
manufactures arc inconsiderable, and by no means 
equal to the wants of the people. The chief 
exports are corn, nuts, hemp, flax, oil, wine, sul¬ 
phur, fish, silk, and fruits; the whole amount of 
w'hich does not commonly exceed 11,000,000 ducats, 
or about L. 240,000 Sterling. Tlie imports are of 
nearly the same value. 

The revenues of the island, in the year 1820, 
amounted to 1,().'J7,332 ounces, or about L. 200,000, 
and the expenditure to Tlie expences 

are restricted to 1,817,680 ounces; of which sum 
150,000 ounces are applied to tlie discliargc of that 
part of the public debt which bears no interest, and 
after tliat is liquidated, to form a sinking fund to ex- 
tiiiguisii tliose on which intere.«t is payable: the 
amount of toe latter is not known to the public. 

The regular Sicilian army, including the difl’erent Army an.t 
branches oi lior.se, foot, and artillery, amounts to 
10,000 men, besides wliich there is a militia force of 
8000. The Sicilian navy is now unite^ with that 
of the kingdom in general. Tlie arrangements re- 
sjicciing the forces are at present (1823) undergoing 
revision, and therefore in a temporary state of con¬ 
fusion. 

Sicily has been recently divided into seven Inten- DiviHiinn. 
dant'ies, instead of the three great provinces, which 
before formed its component parts. These Inten¬ 
dancies. and their population, and principal cities, 
are as follows: 


Inleiidannes. 

Population in 
ini7. 

Capitals and their 
Popiiliition. 

Palcriiiu 

.\Ies.siiia 

Catania 

Siragosa 

Caltanisctta 

Girgeiite 

Trapani 

405,231 

23(i,78f 

289.406 

192,710 

15.5,225 

288,877 

14.5,712 

Palermo 

Messina 

Catania 

Siragosa 

Caltanisctta 

Girgente 

Trapani 

180,000 

44,6.50 

4.5,081 

1.3,850 

1.5,627 

14,882 

24,330 

1.713.945 


The whole extent of the island is calculated to be 
12,533 square miles. 

See Vaughan’s /’tews of the present Stale of Sicily, 
1812. Thompson’s SkUy and ils Inhabitants, 1815. 
Smyth’s Sicily and its Islands, 1823. (w. w.) 

SINCAI’URK, or SiNUAi'Q.Me, an island in the 
Straits of Malacca, situate of the extremity of the 
Peninsula of that name, upon which a Dritlsli Settle¬ 
ment was formed in 1|19, under the enlightened 
direction of Sir Thomas' Stamford KalHcs, the Lieu¬ 
tenant-Governor of llcntoolen. Of this island, upon 
which Uicre is a town oifthe same name, nothing iias 
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Smraporc. yet appeared, SO far as we know, in the way pf de> 
scription, except some detached Notices in periodical 
publications, particularly in the Asiatic Journal. 
We are thus unable to give any very distinct or de¬ 
tailed account, cither of its situation, extent, or 
productions. In the interior, its surface is said to 
exhibit a succession of hills and dales, mostly covered 
with woods, and affording some fine prospects. The 
soil is fruitful; the water, a material drcumstancc,” 
of good quality; the temperature remarkably cool 
for a tropical region; and the climate has ‘hitherto 
proved extremely healthy. 

The town of Sincapore exhibits yet all the ap¬ 
pearances of an infant settlement, but 'it is rapidly 
extending, and a site for its enlargement is laid out 
upon a regular plan- It is built near the shore, and 
the mercantile part of it extends along an inlet of the 
sea, which penetrates into the interior,' and is near 
.'iOO feet wide ut its mouth; affording every facility 
for the landing and shipping of goods. The harbour 
IS safe, easily approached, and well sFicItered. Seve¬ 
ral mercantile houses of respectability are already 
cstabli'ihcd here; and there seems every reason to 
believe, that if maintained on the present footing of 
a Free Fort, Sincapore will ut no distant day become 
one of the greatest emporiums of the Eastern world. 
Its situation, in the centre, so to sjicak, of a vast 
Archipelago, iii a strait tl'.rough which the vessels of 
various countries are constantly passing, and within 
a few days sail of ('hina, clearly points it out as well' 
fitted to become the entrepot of an extensive com¬ 
merce, equally beneficial to these countries and to 
Britain. Tlierc are several statements to this eff'ert, 
in the Evidence annexed to the Report of the Select 
('ommittec of the House of Lords relative to the Trade 
inth India and China, printed, by order of the House 
of Commons, in May 1821. 

The establishment of a British settlement in Sin- 
caporc is said to have excited some feelings of jea¬ 
lousy in the older one of Penang, or Prince of Wales’ 
Island; but the Evidence just referred to shows, 
that if such a fi'cling exists, it ought to be discou¬ 
raged and disregarded; for it there appears that a 
.selllument situate farther within the Archipelago than 
Penang was highly expedient, and thnt Sincapore 
presented the most eligible situation for founding 
such a settlement as was wanted, 'flic rapidity of 
its progress affords, of itself, sufficient proof that 
the situation W'as well chosen. “ The rapid rise of 
this important station," says lU intelligent founder, 
in a letter written in 1820, annexed to the above- 
mentioned Report, “ is, perhaps, without a paralld. 
When I hoisted the British (lag, the population 
scarcely amounted to 200 souls; in three months 
the number w’as not less than .8000; and it now 
exceeds 10,000. principally Chinese. No less than 
173 sail of vessels of different descriptions, principally 
native, arrived and sMled in the course of the first 
two months; and it alread|^ has become a commer- 
eial port of importance." i 

The latest accounts seem ho codtain additional 
proofs of the growing importance of this settlement. 
We copy the annexed statc^ient from the Asiatic 
Journal for September 1823. (No. 93, p. 245.) 
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The following is the amount of tonnage, &c. em- Sineaporc 

ployed in 18'22. 


II 

Sligo. 

By ships. 

ExroHTS. 

Tons. 

.Tons 51,0767 

66,968 

By native vessels 



' Lmpoiit.s. 


By ships. 

.48,0.371 

63,661 

By native vessels . 

. 15,624j 


Total tonnage 1 ."0,G29 

Number of vessels impoitiiig in 1822 1,.593 
Ditto exporting ditto.1,733 


Total 3,32(1 


Value of imports in 1822. Drs. 

By 8hi|)s.Dollars 2,597,97.'! 

By native vessels.1,012,231 

V'aluc of exports in 1822. 

.•;.2,0i4.87l i . 

By native vessels. 1,127,461 J 


6,782,538 

Not included in official returns .. 1,713,634 

Total amount of imports and ) 

exports.Dollar-s j 


The settlement of Sincapore was early disturbed, 
not merely by the conflicting interests of other Bri¬ 
tish establishments in the East, but by certain preten¬ 
sions brought forward by the Dutch to the possession 
of the country, as a dependency of .Malacca, over 
which they claimed sovereignty. The discussions 
which arose between the British (iovornment and 
that of the Netherlands, upon this point, have for 
sonic time, it is understood, been allowed to rest, 
and if they should bo resumed, it is not very likely 
that this country will agree to sacrifice an important 
eslabiisbmcnt, to satisfy claims which seem to have 
no better foundation than the commercial jealousy oi 
the claimants. 

SLIGO, a county in the province of Connaught, Siiudiii>n 
in Ireland, bounded by the ocean on the north-west 
and north, by Leitrim and Koscotnmon on the cast 
and south-east, and by Mayo on the south and west. 

It extends about 40 miles from north to .south, and Fudii. 
from east to west 38, and contains 727 English 
square miles, or 4(i.'>,280 English acres. The town 
of Sligo, which is about 13 miles from its iiortbem 
extremity, is situated in west longitude 8" 26', and 
north latitude 54" 13'. The county is divided into 
six baronies and tliirty-nino parishes. 

Bogs, mountains, and waters, occupy more thnnsurUK. 
a third of this district. The greater part of the 
waste land is found towards the north and. uVst, 
though there arc considerable tracts of tnl same 
description on the south; but except the range of 
the Ox and Foxford mountains, which begin on the 


3,<)10,2U() 












506 S L I 

• ^ 

Sligo. cooBnes'of' Mayo on the south-west, and occupy a 
considerable part of the western division, the waste 
grounds are everywhere intermixed with such as are 
productive, and in home parts very fertile- The 
better part of the district lies to the south of the 
town of Sligo; u few miles from which, along, its 
whole breadth, the country is in general rich and 
beautiful, containing several gptlenicii’s scats, and 
presenting views of great variety and interest. For 
about J 40 square miles in this quarter, the soil is 
equally fitted for tillage or grazing. In other parts 
much of it is sliallow and luooribh, incumbent on a 
close stratum, here called /< aclru, or grey flag, which, 
in its natural state, is uni'avourable to vegetation, 
though it becomes friable on exposure to tlic atmo¬ 
sphere. 

Miucrnls. Lead, iron, mungancse, and Clipper, are known to 
exist in the mountains; of tlic.se iron only has I'ver 
been wrought, and that not for many years; and 
there is a variety of clay.s, some of them very fine, 
or fit for the pottery. 

Waters. The principal fresh water lakes are Loughs Gill, 
Arrow or Arva, Talt, and (lara. The scenery 
around Lough Gill, which contains a nnni'oer of wood¬ 
ed islands, is particularly suiking. On Iimismorc, 
one of these islands, are the reni.iin.^ of a cliurch and 
other ruins. On the north, the se.i Ims formed se¬ 
veral considerable inlet.s, particularly at the bays of 
Sligo and Kiliiila, the former of w'hieli commimieates 
with Lough Gill, near llie town of iSligo. To the north 
of this bay is the small Ishm;l of Innismurry. ’i'liis 
district has also a great number of streams; of which 
the most considerable arc the Sligo, IJonnel, Owen- 
more, Arrow or Arva, Cooloncy, Esky,und Moy; the 
last of which is for some miles the boundary between 
this couuty and Mayo. The Sligo, wliicli is merely 
the outlet of Lough Gill, is navigable from the lake to 
. the town of that name ; and the Moy for six or seven 
miles from the sea. On the Sligo and the Moy there 
arc considerable salmon fisheries; trout is plentiful 
in the lakes, particularly in the Tall and Gara, and 
on the coast ihcre is,,abundance of white fish. Her¬ 
rings have not much frequented it for many years, 
yet a few arc still cauglu in summer. 

Ritiuciisna Sligo contains estates of almost every size. A 

Karim. are worth from L. .WOO to L.<)000 a year; yet 

a considerable proportion qf the county is divided 
into small properties. The principal proprietors are 
absentees. Farms vary in size from three acres 1 risb 
tp 500; the larger farms, however, are not held by 
individual tenants, but in partnership. Tbc leases arc 
for 01 years and three lives, and in some instances 
for Cl years and three lives, being, in general, longer 
here than in other parts of Ireland. Tillage farm¬ 
ing is still in a very backward state. The plough is 
worked by three or four horses yoked abreast, di- 
. reeled by a man who walks backward before them. 
Oats, barley, and potatoes, are the principal crops. 
Of the two former, a great proportitfh is consumed 
in ^cit distillation, which, within these few years, 
wai CMried on in almost every of the coun¬ 
ty. ' Ir was to the sale of the spirits that many 
of tlie small tenants looked as the means of pay¬ 
ing their rents. In some parts, both cattle and 
sheep are kept in considerable numbers, and a great 
1 
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deal of butter is exported from the town of, Sligo; Sligo, 
but-thc land occupied in this way bears but a small 
proportion to the whole; to grow com being the 
principal object. Limestone and limestone gravel, 
which arc in abundance in must places, are in gene¬ 
ral use as manures; also marl, and on the coa.st sea¬ 
weeds. 

The inanufacture.s for export are linen, salt, and 
kelp. 'I'hcre is a linen hall at Sligo, where a good 
deal of business is done in this line; and from this 
place, which is situated on the bay of that name, the 
cloth is sent in large quantities to the English mar¬ 
ket in a finished state; there being many bleaching- 
greens in thfe county. I'his being the only town of 
any extent, and having a harbour that admits ves¬ 
sels of 200 tons close to its quay, all its exports 
and imports centre here. Besides linen and butter. 

•Sligo rxpon.s a great deal of corn. Its population, 
according to the author of the yJfrricuftuml llrjwil, 
is about 10,{X)0. The other places called towns, ol’ 
which there arc 21 in all, tire inconsiderable hanili.t'. 
at which fairs arc held. 

The cabins, food, fuel, and clothing, of the lower . / 

classes seem to be Jis uncomfortable as in any of the tlu> 

Irish counties already described. About 20 years •■}■ 
ago, the price of labour, near the town of Sligo, xvas 
iibout a .shilling a day throughout the year. Cot¬ 
tiers who had a cabin, an acre of hind, and grass for 
u cow, for L.;{ a year, got only .'Jdi or b’d. In 18J .0, 
the rate of common labour in the eoiintry pari<Iies 
was only lOd, and Is. Id. in .spring time and har¬ 
vest. Beef and mutton were from fJd. to .'•d. pr/ 
pound; oatmeal lO.s. to 12s, and potatoes l.s. to 
Is. 4d. per cu-l. 

In 1790, the popufation of this comity was about 
60,000, and by the ccnsi|s of 1821, it was lo 7 ,}j 7 <y. 

According to Mr Wakefield, the Catholic;, arc to the 
Protestants at least ns 80 to 1. In one eon.>.iderable 
landward parish, that of Kilinactige, there were, in 
1815, 1200 Catholic and only 10 I’rotestant fami¬ 
lies. The Irish language is still very common, ami 
in some places English is almost unknown. Within 
these few years, llio London Hibernian Society has 
established several schools, which promise to i Ifect a 
happy change among the lower classes, w liu seem to 
be very ignorant and superstitious, and of most irre¬ 
gular and improvidenf habit.s. Tlieir marriagei,, 
which arc generally contracted at an early age, and 
their christenings and funerals, are all conducted at 
a most unsuitable expence both of time and money. 

The numerous holidays of the Catholic Church, 

f iksscd in sport or idleness rather than in re- 
igioas observances, and their liabii of attending 
fairs and markets without having any business at 
them, have also a very bad effect on the industry of 
the people; whose condition is still farther depressed 
by the payments that must bo made to llteir "clergy 
at baptisms, marriages, confessions, and on otlier oc¬ 
casions. Accordingly, while many of tlic men leave 
home in summer to find emplnyment elsewhere, their 
wives and children set out at tbc same time and tra¬ 
vel over the country as beggars till their return. 

Sligo county sends two^ members to Parliament, Rtpresema- 
nnd the town of Sligo, which has twelve self-elected 
burgesses, a tljird. Mr Wyfanc is patron of the 
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Soinwsct- borough, and the politfcal Influence of the county i« 
in possession of absentees. 

See Mr Farlan’s Slatislical Survcj^ of tkt Counfif 
of Sligo (180-), and the general works quoted under 
tile former Irish counties. (a.) 

Uuundanes SOMEUSIDTSHlllE, a maritime county of Eug> 

- ii'l Extent, land, lying in a crescent.like form on the Bristol 
Chaunel, to which its north-western side is turned. 
It is bounded to the north-cast by Gloucestcijshire, 
on the cast by Wiltshire, on the south by Dorset¬ 
shire and, part of Devonshire, and oh the west by 
the hatter county. Its greatest length, from east 
to uest, is G3 miles, and its greatest breadth, from 
north to .south, -15 miles. Its boundary line has se¬ 
veral coiisideruhle indentations. The whole area 
comprehciuU 16’1‘J square statute miles, or l,0.aCI,SS() 
English .icres; being in e.vteut the seventh in the 
list of the Faiglish counties. The acreable value of 
the land, according to the late returns under tliQ 
Property-lax, exceeded that of any other county ex¬ 
cept Leicestershire, being, including the tithes, 
L. STti square mile, or about 37s. pt-r acre. 
i)ivi,ioiis 'l li(-' <^iv'>l divisions of this county arc denominated 
iml I’liji-il.i- tile eastern and the western. The eastern division 
»>n- contains twenty hundreds and seven liberties, and 
the we.slern twenty-two hundreds. The whole coun¬ 
try is in the diocese of Bath and Walls ; and 4s ec¬ 
clesiastically (livi.'.cd into three arclidcaconries, un¬ 
der wliich are 1 deans, who superintend 482 parishes. 
Thi-ro arc within the county two cities (besides a 
part of JSrislol), seven boroughs sending members 
to Parliament, and Iwenly-ninc market towns. The 
population, by the returns under the census of 1831, 
was of whom tins males were 1.'>2,4'17 j 

and the fcnalcs l(i.>,857> 'I'hc increase since the 
census of 1801 had been at thc^rato of 17 per 
cent. Tlic inliabited houses were (>1,852, tlie un¬ 
inhabited 1 <) 71 , and those building S.50. The num¬ 
ber oi families was 7.‘J,.'i."7i of wiioin 31,448 were 
ehielly employed in agriculture, 27,132 in trade, ma¬ 
nufactures, or liandicrall:, and 14,057 not included 
in citlier of the preceding classes. 

Pew districts Cv)iiluin a greater variety of soil and 
situation than the county of Somerset, la the north- 
cast corner, the range of the Mendip hills present alof- 
ty tract of country, of late improved on the suifaco, 
but chiefly valuable for the coal and other iiiincs be¬ 
neath it. On the western side are the Quantock hills, 
an extensive and sterile range, and beyond them the 
elevated bleak plane called tlie Forest of Exmoor, the 
highest district in the western counties. One spot on 
tliisforest, called Dunkeny,i8l(jG8 feet above the level 
of the sea, and from it a prospect over an extended 
and diversified country is displayed; terminating on 
one side in the Bristol, and on the other in the Eng¬ 
lish Channel. These hilly, and somewhat barren por¬ 
tions of the county, bear, however, but a small pro¬ 
portion to the whole; and between them is to bo seen 
tlic richest meadows and arable lands, whose value 
more than counterbalances the sterility of tho hills. 
In the better parts of the county, it may rather be 
described as rich than beautiful. There is a defi¬ 
ciency of woods ; the streams that run in the v&Ileys 
arc sluggish, and in summer nearly stagnant; but 
the extent of orchards, especially when in full bloom, 
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produM a pleasing eifect, and in sonic measure com- Sonwisct- 
pensate for the want of woods. sliire. 

The rivers of the county arc the Avon, which en- 
tors it from Wiltshire, and becomes navigable at 
Bath, which city it nearly surrounds. It then passes, 
with many curvatures, to’Bristol, and soon after is 
lost in the Suvern. The Axe rises in the Mendip 
hills in two branches, one of wliieli issues from a na¬ 
tural excavation, called Wookey Hole, resembling 
some of the Dei byshire caverns. Its course is short, 
and it empties itself through some marshes, below 
Axbridge, into the Bristol Channel. The Bruo rises 
in Wiltshire, and also enters the Bristol Channel, 
being navigable not more than two miles from its 
mouth. 'I'he Parret rises at a village of the same 
name in Dorsetshire, becomes navigable at Lang- 
purt, and in rainy seasons n few miles above that 
town. It is joined, at Borouglibridgc, by the Thone 
or Tone, wliich proceeds from Taunton, and passing 
by Bridgewater, empties itself into the sea. The 
only navigable canal that has been completed is the 
Kennet and Avon, which unites together the two 
great rivers Thames and Severn. It commences 
near Bath, and soon enters Wiltshire. Other canals 
have been projected in ditferent directions, but none 
of them have been prosecuted to completion; though 
on several of them large sums have been ex¬ 
pended. 

As Somersetshire contains, on the borders of its (.'attk .m<( 
rivers, large tracts of the richest meadow lands, tlicUMT- 
most valuable branch of its rural econuiiiy is the 
faUcnhig of cattle and the iiiunageiucnt of the iiu* 
iiicrous dairies. The oxen, bred chiefly in the less 
fertile pastures of Devonshire, when gra/.ed in tills 
county, aflord the best beefj and furnish, in great 
numbers, the raarkc'ts of the inetropuli.s, as well as 
those of Bristol and Bath, in tlieir immediate vici¬ 
nity. The produce of the dairy is of the best kind. 

The cheese of Cbeddar'has obtained great celebrity, 
but that made in many other parts, and frequently 
sold ns Gloucester, is equal to any in the-world. 

The butter in the southern division of the county is 
excellent, and much of it, collected in the vicinity 
of Crewkerne, is sent to the London cheesemongers, 
wlio supply it to their customers under the denomi¬ 
nation of Dorsetshire butter. 

The next agricultural product is cider, which forms I'lotluciiom 
almost the universal beverage of the working classes. 

It is a more pure and yet a stronger liquor than the 
cider either of Herefordshire or Devonshire; the con¬ 
sumption of it within the country is very large, and 
some is sent to distant parts. Nature has been so 
bountiful in furnishing spontaneous productions, that 
less attention is paid to those agricultural pursuits 
which depend on skill and industry in this than in 
many other districts. The abundance of natural 
grass is such, that the farmers do not find it neces¬ 
sary to grow a crop of clover, or other artificial grass, 
so uniformly between two corn crops as is necessary 
in other counties; nor is the practice of fallowing, or 
of introducing a rotation by commencing wiUi tur¬ 
nips, much resorted to. Notwithstanding this, they 
grow good crops of com, and in the hundred of 
Taunton Dean tho wheat is of the very best quality. 

Barley is not cultivated very extensively, as tlie ge- 
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neral use of cider causes but little consumption of 
mall. The bear crops aru in general very good. 
Oats are cultivated extensively, but scarcely equal 
the demands of the county, and the easy inter- 
course with Ireland readily supplies any deficiency 
when it occurs. The soil is well calculated for the 
growth of flax, and a large proportion of that ushd in 
the manufactures of the county is raised withia it. 
It is not unusual to rent land for half a year whilst a 
crop of flax is grown ; after whicli it is taken again by 
the regular occupant, who finds the flax to be an ex¬ 
cellent preparative for wheat, from the careful weeding 
whicli was necessary to its success. 'I'he rich loamy 
soils bring to maturity the best elm timber. Goose 
feathers were formerly aflbrded in great abunUanee, 
but the draining and inclosing many of the richest 
marshy plains has rendered these capable of yielding 
more profit by other productions, and the <|uantity 
of feathers is much diminished of late years- The 
landed property of the county is much divided, no 
one proprietor or great family having such exten¬ 
sive possessions as to give a preponderant political in¬ 
fluence. There is a great number of yeomen who 
siiaro the lands, many of wliuin maintain the homely 
independence of the past generations. 

Tlic mineral products of this county arc valuable. 
The liills of Mendip supply with coals their vicinity, 
the cities of Rath and Wells, and the towns of Tronic 
and Shepton Mallet. The other parts of the county 
u.se the coals of Newport, which arc brought by sea 
to Riidgewater- Lead, of a quality .superior to that 
III' Derbyshire, is raised in Mendip and on the Ched¬ 
dar hills. Calamine is extensively produced, and 
supplies the brass manufacturers of Bristol. Copper 
is found near Stowey. Manganese, bole, and red 
ochre, arc among the other products of Mendip. 

Nearly the whole of Somersetshire is a manufac¬ 
turing country. Cloths of Spanish and .Saxon wool 
arc made extensively at Troiiie, Sliepton Mallet, and 
their vicinity. Some woollen goods, of a middle 
quality, arc produced at Ilminster, Chard, Taunton, 
and Wellington; and sonic of a coarser kind at We- 
vclscouibe. Milvarton, Watdiul, and other places. 
The linen goods arc cliiefly dowlas, tickens, and sail¬ 
cloth ; these arc mostly made at Yeovil, Crew kerne, 
iMoiitacute, and Murtock. There arc silk-mills at 
Bruton and I'aunton. Gloves arc extensively made 


at Yeovil. Of late, the wove-lace manu&cturers Somerset- 

from Nottingham have found secure asylums at Chard, 

from the insanity of the Luddites, and carry on there 

large manufactories. Near Wells are establishments >. — ^ . 

for making flue paper; and in the vicinity of Bristol 

the glass-houses produce a large quantity of valuable 

wares. 

The foreign commerce of Somersetshire passes Commers* 
chiefly through Bristol, which is the mart for such 
goods as are required in distant countries. Some of 
the woollen goods which arc manufactured at Taun¬ 
ton and Wellington are shipped from Exeter, The 
far greater portion of the productions of the county 
are, however, destined to supply the demand for in¬ 
ternal consumption. The cattle, butter, and cheese, 
are chiefly sent to London, and, in time of war, to 
Portsmouth and Plymouth. The linen and w'oollen 
goods arc distributed through the western and Welsh 
counties, and, in general, are designed more for the 
home than for foreign markets. 

The titles derived from this county arc—Dukes of iViragL-.-. 
Somerset and Wellington ; Marquises of Lansdownc 
and Bath-; Earls of Bridgewater, Poulett, Bristol, 
and Ilchester; Barons Mendip and Glastonbury. 

The county returns two members to the House of 
Commons, and two from each of the following places: rarlunnviK 
Bath, Wells, 'i'aunton, Bridgewater, Tlclicstcr, Mine- 
head, and Milborn Tort; besides two for the city of 
Bristol, wliicli is partly in this county, and partly in 
Gloucestershire, but retains an independent jurisdic¬ 
tion as a county of itself. 

Ilchester, from tlic elections being held there, and 
the gaol and county court, is usually considered the 
county town, although the assizes in tliu spring are 
held at Taunton, and in the summer at Wells and 
Bridgewater ulternatcly. 

'file principal towns and their population are, 

Batli, .'i6,8n ; 'fauntoii, 85.'}4-; Bridgewater, 6t5r,; 

Wells, 5888; Sliepton Mallet, 5021; Yeovil, ; 
Wellington, 4170: Frome, 12,4.11; Crewkerne, 3184.; 
Bedminstcr, 7979; North Petlicrton, 3091; Wed- 
more, .3079- 

Sec Beauties tyf England and Wales. Toulmiii's 
Taunton, Bellhigsley s Agriculture of Somerset, and 
Warner’s lialh. (w. w.) 

SOUTH WALES, New. See WALES, New 
South. 
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7iib Article Si'.vin, in the Encyclopecdia, contains a 
full view of the history of that cpuiitryfroiii the earliest 
periods down to the expulsion of the armies of Buo¬ 
naparte by Lord Wellington. Italsocontainssome de¬ 
scriptive and statistical details, drawu chiefly from the 
work of .M. Laburdc. Wc shall licrfiendeavour to sup¬ 
ply wliat appears to us wanting in the article referred 
to, as well as to exhibit a view of the more recent 
history of this interesting and unfortunate country. 


and of its internal condition up to the date of its in- 
.vasion by the army of Louis XVIII. in April 1823. 

* 

I. Spain may be considered as composed of a scries Rxtcrnai 
of mountain terraces, which, projecting successively strurtun' 
their rugged edges towards the south, present a 8panisi< 
flight of gigantic steps from the Pyrenees to ihc 
Mediterranean. * From the Rock of Lisbon to Cape 
Creus, it stretches througli aline of 216} leagues. 


Wilson, Historg of Mountains, Vol. il. p. 113. 
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mcaiuritig 12* 18' 4o" of longitude. The difference 
' of latitude between Cape Ortegal, the moat northern, 
and the islet adjoining Tarifa, the most southern 
point of Spain, is 7" 46' 10*. 

The chains of mountains which terminate and di¬ 
vide the great plains of the peninsula, are branches 
of the immense ridge that, from the most elevated 
part of Tartarjr, runs across Asia and Burope, pene¬ 
trates into the south of France, by Switzerland, and, 
entering Spain in the direction of the valleys of Ron- 
c^i and Bastdn, separates Navarre from Guipfiscoa ; 
Biscay from A'iava; the highlands of Burgos from 
the plains of Old Castiile; and Asturias Irom the 
kingdom of Leiin; it then crosses Galicia, Md dips 
into the ocean at the Capes Ortegal and Finisterre. * 
The Pyrenees arc lateral ramifications of this great 
trunk, which run cast and west, on the eastern side 
of Spain, and take a south-west and north-west di¬ 
rection on the confines of Aragon and Navarre. The 
accumulated mass of these mountains presents, tp- 
wards the peninsula, the convex side of a spherical 
segment, which, like a shield with its boss to the 
south, rounds its edges near the Atlantic and the 
Mcdiicrrancan, and rears the highest part of its 
curve on the Spanish territory, between the springs 
of the rivers Cinca and Ara. This eminence, called 
Mo)il Perdu by the French, is • known, in Aragon, 
by the appellation of Tres .Sorores, alluding to its 
three peaks, distinctly seen from Zaragoza, of which 
the highest, according to the French naturalist, Ra- 
inond, who examined it in 1602, rises 4114 Spanish 
yards above the level of the sea. The line of per¬ 
petual congelation is there at the height of 2024 
yards. Till this measurement by Ramond, the peak 
of (ianigu, on the French confines of Catalonia, had 
been deemed the highest point of the Pyrenees. It 
is, however, only 3364 feet above the sea. f 

Jn the minor branches which strike off from the 
Pyrenees in a south direction, without forming apart 
<if the great secondary chains, which we shall pre¬ 
sently describe, there arc some mountains too re¬ 
markable to be left unnoticed. Such are, the Mon- 
sein, on the coast of Catalonia,' near the town of 
Arens, and the wdl known Monserrat, which rises, 


- on tbe same coast, to the height of 1479 yards above 
the sea:—such the Sierras of Kibagorza, Barbaslru,' 
Huesca, and Jaca, which take their names Irum the 
principal cities in their neighbourhood :~sucli, final¬ 
ly, those nHiiicrouH spurs of the great ridge nhicli 
run into Navarre, whose various uppellatioiis would 
only tend to contuse the reader, 'fhe most remark¬ 
able object, among these hills, is the Iliga de Mon- 
retii, probably so called from the fancied resemblance 
of its highest ruck to a fig (lligo, or Higu). It 
stands about three leagues to the cast of Pamplona, 
on the high land which divides the waters of the 
rivers Arga and Aragon. 

Of the main ridges which run across tlie peninsu¬ 
la, that which rises to the west of the source of the 
Ebro was called lUuheda by the Romans, and form¬ 
ed the< limits of the ancient Celtiberia. In its course 
towards the Mediterranean, the natives, according 
to a general custom, distinguisli tiie various portioas, 
or great links of the chain, by tlic appellation of 
Sierras, adding the name of some town or notable 
height in their vicinity. Such arc the Sierra de 
Oca, of UrbiOn (the Dislerliie of the middle ages), 
of Moncayo {Mans Caunits), of Molina, Albarracin, 
and Cuenca. Part of this chain ibrms the limits of 
Aragon and Castiile ; it then penetrates into Valen¬ 
cia, Murcia, and Granada, and ends in tlie Capes 
Oropesa (Tenebrium), Martin, Palos, J and Gata. 
S’hc small town of Aicolca, in the province of 
SAria, stands on this chain at the height of 1486 
yards above the sou. Its mean elevation, on the 
road between Molina and 'J’eruel, in Aragon, is l58o 
yards. 

It is this chain, which Antiiloii culls the lltcnan. 
that, by its direction from its origin lu the heights 
of Moncayo, drives the Ebro to the east, and teeds 
the Duero towards the west. The Duero proceeds, 
however, to the soath till it comes to Almazfio, 
where the great ridge, forming an elbow to the fiouth- 
suuth-west, forces the stream into its westerly bed. 
Farther south, near the sources of the small rivers 
Xalon and Taj.uoa, the Iberian ridge, bearing the 
name of Sierra Ministra, divides the waters between 
the Tagus and the Ebro. • 


• Eknientos de la Geogrqfia Astron6mica, Natural y PolUica de Espdua, por Don Tsidovo de Antilion. 
Madrid, 1808. This is a book of great merit. Its author, whoso premature dcatli, while representing liis 
native kingdom of Aragon in the second Cortes at Cadiz, is lamented by his numerous friends, as well as by 
all who, knowing his worth and talents, can appreciate the loss which his country sustained by that event, 
spared himself no trouble in the collection of materials for this elementary book, which he wrote for the use 
of his pupils at the Royal College of Nobles, at Madrid. Besides the extensive local knowledge he had nc- 

S uired in his travels through Spain, these Geographical Elements contain a great deal of information derived 
om the unpublished works of other scientific Spaniards. Such is the Ensaijo de uiia descripcion Jisica de 
Espdiia, por Don Josef Cornidc, printed in 1803, but which had not come into circulation in 1808. Antil¬ 
ion professes himself indebted to Cornide for his description of the Spanish mountains; as we are to him for 
our geographical account of that country, and some valuable facts relating to its statistics. 

t The divisory line, between Spainjmd France, formed by the Pyrenees, extends from Cape Higuer, on 
the Atlantic near Fuenterrabia, to Cape Cervhra, north of Cape Creus, on the Mediterranean, through a 
space of 92 leagues. 

Cape Palos derives its name from the sea lagoon {Paltis) called Albufera, from which one of the French 
Marshals derived his title. It communicates with the sea by an opening, which is easily ciaxed. The Al¬ 
bufera is valuable for the great quantities of fish, especially mullets and john-dories, that abound in it. The 
Cape itself was called Scombrarium, from the abundance of the fish Scombrus, a kind of mackerel, on that coast. 
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The first point where this great ridge^ eplits into 
the minor onains which lose thcmaelves in the Me¬ 
diterranean, is to the north of Albarracin, in Aragon. 
Of these branches the roost remarkable' i$ that which, 
entering the province ot Valencia, is again subdivid¬ 
ed into the smal'-er ridges which terminate at Penis- 
cola and Cape Oropesa. The waters that descend 
from these heights, to the north, mix finally with the 
Ebro, while the Tdria and the Mijares are swelled 
by those which flow from tiie southern declivities. 
On the branch stretching towards Peniscoln, and in 
the limits of Aragon, rises the Muela de Arcs, * a 
conical mountain, deprived of its apex; whose top is 
an extensive plain covered with luxuriant pasture, 
and surrounded by fearful precipices, at the eleva¬ 
tion of 1562 Spanish yards above the sea. This is 
one of the highest spoU in the peninsula; iho Tagus, 
thcXucar, and the Cabriel, take'sheir rise among 
these mountains, and divide the waters which flow 
from their sides, between the Atlantic and the Medi¬ 
terranean. Numerous flocks of sheep, both itinerant 
and stationary, find, in the valleys formed by this 
chain, the most abundant summer pastures. 

From Albarracin, this chain strikes into the terri¬ 
tory of Cuenca in a direction nearly north and south. 
It then sends off a branch to the cast-south-east, on 
which the Collado de la Plata, or Silver Hill, rises 
1598 yards above the sea. It contains a quicksilver 
mine, which was worked a few years ago, at the dis¬ 
tance of four leagues west ot Teru6l. From the 
neighbourhood of .this town the Sierra de Espaditn 
runs, like ar unbroken bulwark, to the sea near 
Murviedro, in a direction between south-east and 
north-west. The ruggedness of the hills, the terrific 
depth of the precipices, and the intricacy of the 
mountain posses, overhung with perpendicular rocks 
of black marble, arc described in glowing colours by 
the great Spanish botanist, Cayinillcs, whose account 
of a scientific tour in these, highlands of his native 
province, Valencia, is quoted by Antillon. ^ The 
Pico, which is considered the most elevated point in 
these mountains, rises l.'toy yards above the sea. 
Its latitude has been determined by accurate obser¬ 
vations to b» 39“ 31' 38". lu longitude 3° 0' .36’ 
cast of the meridian of Madrid. 

Near tlio source of the Tagus, the Iberian ridge 
sends off another branch wliicYi, stretching in almost 
a southern direction, separates La Mandia from the 
province of Murcia, to tlie west of the town of Al- 
bacc'te, and rises into the lolly mountains of Alcana 
and Segura (the ancient (Jro.tpeda), dividing the wa- 
ters'between the Guadalquivir and the Segura, the 


two main streams which severally and finally convey 
them to the ocean and the Mediterranean, f One'' 
of the two great limbs wliicb terminate tlie Iberian 
ridge runs into the sea at the Cape Cervfira; the 
other, bending to the south, skirts* the kingdom of 
Granada, and disappears at the Cape Gata. To the 
latter belongs the mountain called Cabeao j; de Ma¬ 
ria, between Cartagena and Cape Gata, one league 
west of the town of Vera on the coast orValencia. 
It rises S287 yards above the sea, and has its sum¬ 
mit covered with snow during one-hulf of the year. 

Smaller branches of this chain project between the 
Tiiria and the Gabriel, whicli loses itself in tlic Xucar 
at Cofrentes. A ridge runs between the last mention¬ 
ed river and the Alcoy, another stream, which flows 
into the sea near Gandfa. A minor chain separates 
the Alcoy and the mouth of the Scgiira. The pro¬ 
vince of Valencia is, in fact, divided by mountains 
into most fertile stripes, watered by numerous streams, 
and enjoying every blessing which nature grants to 
the most favoured climates. 'I'he mountains on the 
right of the Xficar, from Cofrentes to the sea, bear 
the two appellations of Cortes de Pallas and Miil.ircs, 
each applying to a different portion of the ridge. 
To the left of the same river, the mountains are 
known by the names of 'I'orres and Dos Aguas, 
which they change for that of Monte ('aballon when 
they penetrate into Valencia from the province of 
CuSnea. The rock on which the castle of Monser- 
rate stands, near the sea-shore, five leagues west of 
the lake AlbufGra, may be considered as belonging 
to this ridge. Tlie castic is 31.8 yards above the 
sea. Froili the mountains of Millarcs, to the right 
of the Xucar, another ramification projects between 
the provinces of Mftrcia and Valencia. Hcforc reach¬ 
ing Viilena it bends towards the sea, on the Iclt of 
the Alcoy, where it is known by tlie name of Sierra 
de Mari6ia. 'I'he number, purity, and copiousness 
of the streams, which arc fed by these hills, render 
them the main source of wealth and comfort to the 
neighbouring country. The highest summit of thi.s 
ridge is called Moncabre-r. Another arm strctclies 
from Viliena, in which we find the Sierra dc Viar, 
the rock of Xix6na, the mountain of Aytilna, and 
the pyramiuical mountain of Mang6, near the Capes 
San Antonio and Martiil. The longer duration of 
snow on its top makes Cavanillcs believe that it sur¬ 
passes Moncabr^r in height, especially us the latter 
is at a greater distance from the sea. 'Fhe southern¬ 
most part of the chain, which strikes off at Viilena, 
sends out its waters to svi ell the stream of the Scgiira. 

Before we proceed to the next main branch of tlie 


• The insulated rocks which, rising above the ridges, terminate in a plain, are distinguished in Aragon 

and Valencia, where they abound, by the appellation of muclai (grinders). . 

+ The Turia, though a considerable riyer during part of its course, is so drained by canals of irrigation, 
that it is reduced to a poor stream when it enters the sea. CavaniBes gives a very interesting description 
of that river, the constant theme of the Valencian poets. The Spanish naturalist represents the Tfiria, in 
iU atrength, as opening a way between the two ridges which decide the course of its waters, and presently 
« engaging into such fearful chasms, that, near the village of Chulilla, it rushes through a channei 600 feet 
deep, and not more than 50 in breadth, winding, in intricate curves, over a bed harder than common marble.” 

± Tho masculine termination in o is sometimes used in Spanish as an au^entative. Mountain heads arc 
generally called Cabezos, instead of Cabezas. One of the beauties of the Provencal consisted in this power 
of varying the gender of nouns according to the colouring which the writer wished to give to his pictures. 
Fide Sismoudi LUeralure du Midi, Vol. 1. 
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Spun- Spanub mountains, it will be proper to exhibit a ee- 
neral view jo( the Iberian cbun, which we have hi¬ 
therto puTSued in detail. This would hardly be ne¬ 
cessary if we possessed more accurate maps of Spain 
than are to be found even in that country. * In the 
absence, however, of a graphic representation, the 
course of the rivers will sufficiently indicate the 
neat valley formed by tliia chain, ana which might 
be named the valley of the Ebro. lu skirts may be 
traced by a line passing over the sources of the small¬ 
er streams to the south of the Ebro, first, as far as 
Albarracin; then, in a direction nearly west and 
east, to the Cape OropCm This latter part of the 
chain bears the names of Sierras de Gudar and 
Pehagol6sa. All the rivers to tlie north of this ridge 
flow into the Ebro. From Albarracin to Cepe Gata 
tile waters arc sent off, by tlie otiicr brancli, to the 
Mediterranean from the east declivity t and from tiie 
western, to the Tagus, tlie Guadidna, and the Gua¬ 
dalquivir, wliich convey them to the ocean. 

(.n-mltul);- A mop of Spain must be iniperfect indeed which 
between tilt does not mark the great ridge whose summits di- 
t'he T* between the Uucro and the Tagus. 

‘ It grows out of tlie Iberian chain, not far from the 

sources of tlie Xalun and the Tajuna,f to the south 
of the city of Sdria, and the site pf the ancient Nu- 
roantia. Where it divides the province of Guada- ' 
laxara from tiiat of Sbria, it is called Sierra de Pare¬ 
des, and Altos de Baraona. On one of the hills, 
nortii of SiguC'oza, rises the Henarcs, which gives 
its name to tlie ancient Complutum, now the seat of 
a Spanish University. Near the source of the Lo- 
znya, a rivulet which runs intoHbe Xardma, these 
mountains are called Somosierra, till, more to the 
west, tlicy bear the name of Guadarruina; an appel¬ 
lation which they preserve throughout the long' 
course in whicli tliey skirt the provinces of Segovia, 
A'viia, Guadalaxara, and Madrid. The Puerto de 
Navacerruda, the highest point on the road from Ma¬ 
drid to the summer palace of San lldcfonso, is 1290 i> 
yards above the sea. The descent to the royal resi¬ 
dence is excessively rapid, the difierence of elevation 
between these two points being 816 yards in the 
space of about three leagues. 

The mountains of Guadarrama arc a very striking 
object wiien seen from the neighbourhood of Ma¬ 
drid, on the road to Old Costilie. They principally 
consist, according to Mr Townsend, of naked, frac¬ 
tured granite rocks, heaped up together, and adorn¬ 
ed only towards their bases with single evergreen 
oaks, while the upper parts are bleak, dreary, and 
barren, presenting fantastic prominences, and in 
many places covered with perpetual snow. 

This chain, in its course toivards Portugal, where 
it ends in the Rock of Lisbon, rises into some re¬ 


markable elevatioDi. We shall notice that of Peua- Spain, 
lara, bet ween, the sources of the Eresma and the Lo-' 
zoyo, 2834 yards above the sea; the Puerto del Pico, 
in the province of Salamanca; the PeSa de Francia, 
and Sierra de Gata, on the northern'limits of Spanish 
Extremadura. In Portugal, this chain takes the 
name of Sierra de Estelha {Mohs Uerminius), and 
terminates undes jthe well known appellation of Cin- 
tra. The Sierra de Estelha runs between the Mon- 
d£go and Cecere for a space of twelve leagues, where 
its summit expands inta a plain three leagues in 
length, aiid one in breadth, containing three lakes, 
fed by the snow wjiich covers Uiat elevated spot 
from October till June. From one of these lakes the 
Mondi^go takes its source. 

Our limits compel us to omit Antillon’s accurate 
and interesting description of the minor branches 
which ran nearly north and south from the main 
ridge, which that writer conceives to end in Cape 
Finisterre. They may be traced from the opposite 
course of the rivers which flow either into the Duero 
and the Miuo, j; or into the ocean, on the western coast 
of Galicia. 

Almost parallel, to the mnuntains.of Guadarrama, f'liain of the 
we find the ridge which divides the waters between Tagu* »"<• 
the Tagus and the Guadiana. The rise of tliis 
branch out of the Iberian chain would hardly be 
perceptible, but for the separation of the waters, 
wliicli begins in the vicinity of Hufite, south of Cuen¬ 
ca. Tiie gradual elevation of the ground from Ta- 
rancun to Tembl^ue, in tl>e province of I'oicdu, 
raises the latter town 740 yards above tlie sea. 

Bolder hills appear at Madrilejos ; and the town of 
Consu^gra has an elevation of 760 yards. Proceeding 
a short distance to the south-west, the Sierra de Vi-- 
venes clearly shows the direction of the ridge, which 
is soon after known by the name of Guadalupe 
(Montes CiTpetani); i: then runs between Truxillo 
and Mf'rida, under the name of Sierra de Marchal, 
penetrates into Portugal by Castel de Vide and Por- 
toalegrc, is seen to the west of KIvas and Estrembz, 
and descends to Cape Espichfil, having Beja and Se- 
tubal to the south, E'vora and the mouth of the Ta¬ 
gus to the north. 

The third great branch of the Iberian ridge is tlie Hidgr of the 
Sieira Morena {Montes Mariani), which divides the 
waters between the Guadiana and the Guadalquivir. 

It begins in the vicinity of Alcaraz, near the eastern ‘ 
limits of the <proviace of La Mancha, issuing from 
that spur of the Iberi.aii chain which terminates in 
Cape Pffios, and, trending in a direction north-«ast 
and south-west, witli La Manciia, Spanish Extrema¬ 
dura, to the north, and Jadn, Cordoba, Seville^ and 
Algarve (Portugal), to the south, ends in the ocean 
at Cape St Vincent. Tl»e pass named Puerto del 


* The map which Antillon constructed for his work, though upon a very small scale, is thc^most accurate 
in existence; and we would strongly recommend it to the attention of tliose who devote their industry and 
talents to the important department of geography. - , . . 

■|" The division of the waters occasioned by this ridge begins at these two rivers, the Xalon fiowing into 

the Ebro, the Tajfina, tiirough the Xardma, into the Tagus. . /-it 

J We have preferred the Spanish appellations of these tivers in a description of Spain. They, in fact, dif¬ 
fer very little from the Portuguese namw. Miua and Mipho express the same sound, the Portuguese nh be¬ 
ing exactly similar to the Spanish n. Both ore signs of the gn of tlie Italians. 
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Key, where the road from Madrid to Andalusia 
crosses thfsec mountains, is yards above tiiu sea. 
Near Cordoba, where the bold skirts of the Montes 
Mnriani are seten, nitliin a short distance to the 
north, like a'Skrecn rai-.fd to protect the rich and ex¬ 
tensive plains watered by the (luudalquivir, the ridge 
borrows the imme of the nci<’hbouriiig city. On the 
southern limits of Extremadura, and to the north of 
Seville, it is called Sierra de (juadaic.anal. The chain 
now bends to 'the south-west, forms the northern 
boiiiulury of the Portuguese province of Algarve, and, 
through the Sierras of CnUlciraon and hlonchlqne, 
connects itself with Cajic St Vincent. 

The brink of the hist mountain plain towards the 
il south of Spain is skirted by the ridge of Granada and 
Honda, which, striking olf at the extremity of tlie 
Iberian chain, is successively called Sierra de Oaddr, 
Sierra Nevada, llermeja, and dc Honda, till it ends 
in various points of the roast, but most conspicuous¬ 
ly in the Hock of Gibraltar. 

P.irt of Sierra Nevada rises above the highest Py¬ 
renees. According to the geometric levelling per¬ 
formed in I A01‘ by Don Hamnn dc Hoxas Clemente, 
the Curabre (lc*Mulhac<:n is 4‘irili yards above the 
»ca;'llic Picticho de V'^elela The line of per¬ 

petual congelation is found in these mountains at 
the height ot yardif. 

In de>erihing the principal chains of the Spanish 
mountains, iv(' have already mentioned the five great 
streams which water the intermediate plains, the 
Mina, the Ebro, the Duero, the Tagus', the Gnadi.i- 
na, and the Giiad.ilqtiivir. We will now select a few 
partirul.ir*. relating to each. 

The Miii.i, or Minho (Mhibis or naetih), rises in 
ti.ilici i, in the district of Lugo, from a beautiful 
spring called Fuente Mihu. Q'his river is navigable 
inly to Salvaticrra, two leagues above Tuy. 

The Ebro rises, near Heynosa, out of sb copious a 
spring, that it works a corn-mill a few steps from its 
.source. After a course of 110 leagues, it flows into 
the Mediterranean nt Alfiiqucs. From the bound¬ 
aries of Navarre to the sea, the F'bro makes a pro¬ 
gress of 1 l‘i' 49* towards the south. The chief 
towns on this stream are Lngrono and Calahurra, in 
the province of Uioja; Tnd^la, in Navarre; Zarago¬ 
za, in Aragon; and Tortosa, in Catalonia. It is a 
misfortune for Spain that this great river presents 
strong obstacles to navigation, both in its court>c und 
where it joins the sea. Gf the plans whith have been 
conceived, and partly executed, to obviate these im¬ 
pediments, w'c shall presently have an occasion to 
speak. 

The Duero, or l^ouro, has its source to the north 
of tlie city of Osma, in a deep lake, at the summit 
of that piiriion of the neigiibouring chain of moun¬ 
tains wliicli has been mentioned by the name of 
Sierras de I rliidn. Its course is at first towards the 
south, passing by Garay and Soria, where it turns to 


the west, continuing in that direction till it reaches 
Miranda. From this towri to Moncorvo the river'— 
falls again into a south direction. It'lastly takes a 
decided course to the ocean, where it ends near 
Oporto, having traversed a distance of ISO leagues. 

The Duero advances 10' to the south from Aranda 
to Tordesillasjfrom hence to Miranda it inclines 4^ 
to the north. Its mouth lies 33' 45" south of Mi¬ 
randa. This river is navigable up to the tower of 
Moncorvo, a space of thirty leagues. The naviga¬ 
tion, wiiich was formerly obstructed by rapids, has 
been expedited through the exertions of the Portu¬ 
guese Company of Alto Douro. Some’of the smaller 
streams flowing into the Duero, rise at remarkable 
lieights. The Adaja, which descends from the north¬ 
ern slope of the great chain between the Duero and 
the Tagus, is, at A vila, 1271 yards above the sea; 
the lifesma, when it flows by the castle of Segovia, 
is 1107 yards above the same level. 

We have mentioned that elevated part of thoTi,, '(■.im,, 
chain between the Tagus and the Guadiana, which 
takes the name of Albarracln, and the truncated 
m 9 iintain called Mu51ade'6an Juan. An inconsider¬ 
able spring, denominated Pie Izquicrdo, is the source 
of the majestic I’agus. In its course through the 
province of Cuenca it is considerably augmented by 
' the contributions of several streams. Before its wa¬ 
ters reach Aranju§z, 'tht'y surmount the rocky edge 
of its native mountain, and, da-shing upon the plain 
beneath, sink into a pool of great depth, called Olla 
de BorMque. 'fhe Tagus, now running placidly 
(liroiigh the plains of Zotita and the royal gardens 
of Aranjuez, at the*^ elevation of H21t yards above 
the sea, directs its course to Toledo, passes by Tola- 
vera, Alcdntara, Abranles, and Santarem, losing it- 
*self finally in the sea, near Lisbon. 'I’hc latitudes of 
several towns on the bonks of the Tagus show the 
gradual inclination of its stream toward the soutli. 

It amounts to 49' 6* from Trillo to Toledo, to (>' 24" 
from the latter city to Alciintara, and no less than 
1" 1' 40" from thence to the capital of Portugal. 

The river Guadiana is, according to Antillon, very tIr- < 
inaccurately represented in the Spanish maps of Lo- m*. 
pez, both as to the point where it disappears, and 
that where, emerging from the ground, throujgh 
which its waters are filtered, it resumes its sluggish 
course to the ocean. 

The sources of the Guadiana have been rendered 
classical ground by the pen of Cervantes. They are 
found north of Alcar^z, in La Mancha, at the pools 
of Uuidcra, well known to the admirers of Don 
Quixota. The course of the river is first to the 
north-west, for eight leagues. It is then absorbed by 
the soil, and disappears for seven leagues. The first 
gathering of iu waters, after their subterraneous dis¬ 
persion, takes place near Daymicl. The spot is 
called Ojos (Eyes) dc Gaadiana. The stream now 
proceeds to Ciudad lledl, the head town of the pro* 


* Tlie result of this, and several other measurements executed by Mr Clemente, was^ communicated to 
Mr Antillon, who has given them in his work, with the initials R. C, Those relating to Sierra Nevada have 
Intelv been pulilished in the Amiates de Chimie, Vol. \X. p. 99. 
t ’This barometric measurement was taken by Humboldt in 1799s 
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!;p.un. vince of La Manciia) to M£rl(la, Badaj6z, Murtula, 
io Portugal) and, re-entering tlie Spanish territory, 
terminates in tlie ocean at Ayamunte. In its course 
' to ibis point, the Guarliana passes over a space of 
more than one hundred leagues. 

The abundanee of pasture which betrays the hid-* 
den course of (iuadiana is ti^ origin of a boast often 
repeated iq Muncha, that their river'hos so broad 
a bridge a.ti to allow thousands of cattle to feed upon 
it. * 'J'liat bridge aU'ords, however, but a dangerous 
pastoral station; for the country being subject to 
sudden inundations, both flocks and shepherds arc 
not iiiifrequcntly in the most imminent danger of be* 
ing swept away by the waters. Tiie stream of Gua- 
diana, near V'^iilaria, is only at the height of 710 yards 
above the sea. it is not navigable higher than Mer- 
tola in Portugal. 

I III- (.ii.u].0. Guadahjuivir occupies ilic centre of the plain 

.piiMr. which lies between the Sierra Morena and the chain 
of Granada, where it takes its source to the north- 
cast of .fnen. The ciiief towns on its banks arc An¬ 
il ujar, f'drdoba, Seville,, and .San Lucar (Tcmplum 
ljuciferi). At the ferry nca|i,Mcnglbar, on the road 
from Madrid to Granada, the Guadalquivir is 20.'t 
yards above the sca.f The Guaduhiuivir is navi¬ 
gable for large vessels up to .Seville i but its bed be¬ 
ing constantly rai.sed and obstructed by growing 
khallows, the navigation is extremely tediuus.j: 

n. On the subject of population, the datawhiih 
' ‘ the Spanish government possessed before the I’rencli 
invasion must ha\e been greatly deficient in aceii- 
i.u V- The suspicions of the inliabitant.s, conslantly 
alive agaiubt every public nieubUre, were roused into 
full activity by the domiciliary iiiquirieh which took 
j)lacc' in 17!)S, when a general census was made. It 
is, therefore, more than probable, that tlie number 
of iiilinhitants considerably exceeded what we find in 
flu- oflicial reports. \t'c subjoin the ’I'able published 
by Antillon from documents in the pos.-’cssion of (he 
(loinmi.Sbioiiers for the Kneouragement of Trade (lia- 
hmsa Mficanlil, Foniciilo dc Cmncicio), in 


A Table of the Pdpuldtion of Spam in ISOS.- 


frovinm. 

'I’ottl nf In. 
habitants. 

Surface 11 
square 
leases, 2 
loadegrei 

Inhabit, 
ants ii, 

0 sqiutn- 
‘. league. 

Province of Madrid^ 

22«,.'52C 

no 

2078 

Guadalaxfira 


163 

74.3 

Cuenca 

294',290 

9*5 

311 

Toledo 

.370,641 

•7.11 

S05 

Mancha 

205,.'34!- 

631 

326 

A Vila 

128,061 

215 

549 

Segovia 

164,007 

290 

.466 

Soda 

198,107 

.341 

.581 

Burgos 

470,.58fl 

642 

734 

Extremadura 

428,493 

1 , 19.0 

357 

Kingdom of ('ordoba 

2.52,028 

348 

724 

.laen 

206,807 

268 

772 

Seville 

7-16,221 

752 

9f)2 

Granada 

692 ,.024 

805 

861 

Colonies of Sierra .Moremi 

6 , 19 I) 

108 

.57 

Kingdom ofMdreia 

3K.3,22(. 

6.59 

SS2 

Aragon 

().'»7,376 

l,9.32j 

534 

Valencia 

«2.i,05‘, 

643 

1283 

Prinei[mlity of Catalonia 


1003 

856 

I-land of Majorca 

140,699 

112 

12.56 

•M iiiorca 

' SO.tlflO 

20 

1550 

Ibizaatid Formentera 

I .'),290 

1.5 

1019 

Kingdom of Navarre 

22l,72f- 

205 

1082 

I’lovince of Bkcay 

If 1,4.36' 

106 

1051 

Guipuzcoa 

104,49) 

.52 

2009 

A'lavu 

67 ,.42.8 

90j 

746 

Principality of Asturias 

.364,238 

308| 

1180 

I’rovince of,Leon 

2.39,812 

■4J).3 

486 

Pslencia 

118,064 

145 

814 

Salamanca 

209..088 

471 

446 

V aiiadolld 

l.S 7 ,by 0 

271 

692 

Z amura 

71,401 

133 

537 

Toro 

<H,370 

165 

590 

Kingdom of Galicia 

I,l4'i,6.i0 

1,3.30 

8 S 9 


10,.3.51,07.'5 

.'i.OO.'il 

<>.oo 


51-S 

Kiwfn. 


• The Spaniards of old times delighted in this kind of startling metaphors about their country. In the 
same taste, tliey would say that the King of Spain had three noble subjects,_ who brought into the field six 
thau.<and knights, wearing gold spurs, meaning the Grand Masters of Santiago, Aloinlara, and Calatrdva; 
that he had a lion (Lefin), and a bull (T6ro), that fed daily on twelve beeves,'in reference to the towns 
bearing these names; that he had three dogs (Canes), who »ervdd him with two hundred Castillian lances, 
such being the military service due by the three towns Can de Roa, Can du Muna, and Canes de Zurita. 
Can is the Castilii.m pronunciation of the original Spanish word Campt which afterwards became Campo, a 
field, ordisiiict. 

f The following barometric measurements show tho rising of the ground from that point to Alcalti la Redl, 
where the waters are divided between-the Guadalquivir and the,Genii. Menglbur is 3.'50 yards above the 
bca; Totre-Campo, at the distance of four leagues, TO.*?; Alcaudi'hf, five leagues, S35; Alcalil, three leagues, 
102.S. 

j. The Guadalquivir was navigable up to Cordoba in 136'0, as appears by a petition of the Seville barge¬ 
men to Peter the Cruel, complaining that the openings required by law across the mill-dams had been nar¬ 
rowed, and, in some cases, dosed against tlicm. The king-ordered the obstructions to be removed, and 
fixed for the breadth of the channel that of ^n arch in the catlicdral of Cordoba, called the ArJi of Blessing. 
Cronica eh I Rey Don Pcelro, annO 1 SCO, p. 309. # _ 

§ In companiig ihe respective population of the Spanish provinces, the inliabitants of JMadrid, amounting 
to 168,000, should be excluded as adventitious, and mostly belonging to other parts of the kingdom. 
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Spsin. Pmulation of Portugal, from the Qftcial Returns of 
wv—^ t- m 1798.* 

V . ■ ■ - ■ 


Vievincti. 

Total e( Inha¬ 
bitants. 

Surf4ce in 
6(|UAre 

Inhabit¬ 
ants to till' 
square 
league. 

EntrcDouroeMinho 
Tras os Montes 
Beyra 

Ex'tremadoura 

Aicntejo 

Algarvea 

907,!)65 
318,665 
1,121,595' 
826,680 
380,480 
127,615 

291) 

455 

753 

823 

883 

232 

3115 

700 

H98J 

10045 

431 

550 

3.683,0(X) 


1071 


Taking a general view of the populiitiun oi' Spain, 
it appears to have been distributed, in 1803, over the 
ld,005j square leogues of its surface, in tlie follow¬ 
ing proportions: 



Inhabitants 
to the square- 
league. 

Maximum of population—province of 
Uuipuzcoa - - ' 

2009 

Minimum—^province-eif Cuenca 

311 

North maritime provinces, collectively 
(Galicia, Asturias, Burgos, Biscay, 
Guipuzcoa, and Catalonia) ' 

887 

South maritime provinces, collectively 
(Valencia, Mdrcia, Granada, and 
Seville) * * " 

926 

Northern provinces of the interior, col¬ 
lectively (Le6n, Puicneia, Zam6ra, 
Toro, Valladolid,A'vila, Segovia, Sq,- 
ria, Guadalaxara, A'iava, Navarre, 
and Aragon) 

604 

Southern pAivinccs of the interior, col¬ 
lectively (Salamanca, Extremadfira, 
Cdrdoba, Jaen, Mancha, Toledo, 
and Cuenca) • 

428 

Maritime provinces, collectively 

904 

Inland, do do 

507 


lufluence of Tho facilities aiTorded by an extensive sea coast, 
ibe Extent for the subsistence and consequent multiplication of 
of Scat'inst the neighbouring inhabitants, appear in a striking 
lion. '’*™"** following facts arc taken into consi¬ 

deration : 

The extent of coast from Cape Cervh-a to Capo 
Trafalgar is 231J leagues; fcom the latter to Cape 
Finisterre it amounts to 202 leagues; from that 
point to Capo HiguCt there is a* line of 143 leagues. 
The subjoined Table ekhibits the proportion of coast 
possessed bjt the maritime provinces of,Spain and 
Portugal, compared with the areas of their territo¬ 
ries. We shall add a column containing the num¬ 
ber of inhabitants to the square league, that the 
reader may have all the necessary data before him: 


Spais. 


It appears from tile preceding table, that Ciuipuz- 
coa, Asturias, and Biscay, are the most populous 
provinces of Spain ; and that tli'c excess of their po¬ 
pulation is nearly in the ratio of their coast to their 
territory, compared with the ether divisions of the 
country. If Valcnma, with less coast to its area 
than Biscay or Asturias, is more peopled than 
either, the extraordfnary fertility of its soil, and the 
unrivalled salubrity of its climate, will easily account 
for the anomaly. The province of Granoda, which 
possesses a greater proportion of coast than Galicia, 
is also more thickly inhabited. The same may be 
observed in comparing Galicia with Catalonia; Bur¬ 
gos with Murcia. Antilion attributes the excess of 
population in the province of Seville over Granada 
to the conflux occasioned by the two great towns of 
Seville and Cadiz, both enjoying peculiar advantages; 
the former from ite sea-port, the latter from the na¬ 
vigation of the Guadalquivir. 

The comparison of Portugal with Spain affords a 
further confirmation of tliis theory. The latter 
kingdom has 4G8 leagues of sea coast, Portugal l7!i. 
The ratios of their areas to their lino of coast arc 
100:3,24—and 100:5. Now, in the Jirst place, 
The mean population of Portugal exceeds that of 
Spain by 381 inhabitants to the square league; 2cll//, 
Tlie most populous province of Spin falls short of 
the most populous in Portugal by 1106 souls to tho 
same portion of territory j 3(lly, In .the respective 
provinces whore population is thinnest, the Portu¬ 
guese exceed the Spaniards at the rate of 120 per¬ 
sons' to the square league. 

If we compare the population of the Portuguese 
provinces with the ratio*of their areas to their line 






Ratio df the 
Coast to the 

Number of 

ProWnecs. 

Extent of 

area, the lat 

InhabitanU 

Coast 

ter being re, 
presentdby 

tothesquatL 

league. 




1000. 

Catalonia 

Leagues. 

68^ 

1000: 68 

856 

Valencia 

69 

; 107 

1283 

Mdtcia 

21 

: 32 

582 

Granada 

Seville (19 leagues on 

74 

: 92 

861 

the Mediterranean, 35 
on the Atlantic) 

54 

: 72 

992 

.Algarve (Portugal) 

43 

:185 

550 

Alcntijn, do 

19 

. : 22 

431 

Extrciua^oura, do 

60 

: 73 

10045 

Beyra, do 

Eutre Douro e Minho, 

23 

: 31 

M.89i 

do 

27 

; 93 

3U5 

Galicia ■ 

no 

: 83 

859 

Asturias 

40 

; 131) 

1180 

Burgos 

27 

: 42 

734 

Biscay 

13 

: 123 

1051 

Giiipuzcna 

}) 

: 17.3 

2()n() 


_ • • 

* These Tables are inserted here for the convenience of the reader, who would otherwise be obliged to 
keep the article Portugal consuntly under his eye, in order to judge of the observations we-shall presently 
maw on the comparative population of the two peninsular countries. The Portuguese returns reckon by 
,fogot (hearths), which Mr Antilion has calculated at the rate of five persons to each. 
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»pdn. of coast, we shall find that Alcntejo, the lowest in 
that scale, is also the least populous. Entre l)ouro 
c Minho, which has a greater proportion of coast 
than Beyra and Extremadoura, is more inhabited 
than either.* * * § •• If the relative population of these two 
appears to be an exception, the fact may be easily 
explained by the consideration, that Beyra, besides 
the Mond^go, and some other copious streams, en- 
joys the navigation of the Douro and the Tagus 
from the farthest limits of its territory, while Extre* 
madnura has only a share in the benefits of the latter 
river. Entre Douro e Minho, possessing the Douro, 
the Lima, and the Minho, which arc navigable a 
great way up the interior, may be reckoned to ex¬ 
ceed Algarve in the advantages arising from .a sea- 
coast, though the sea washes a smaller portion of its 
territory. The difierence, too, of the soils affords an 
additional answer to the objection, since that of 
Entre Douro e Minho is confessedly the richest in 
I’ortugul, while the inhabitants of Algarve have the 
most sterile portion of the kingdom for their lot. 

VVliatevcr may be thought of the accuracy of the 
preceding tlicory, it coimot be denied, that, besides 
the great quantity of food afforded by the sea, the 
facility of communication and conveyance, which a 
neighbouring coast presents, must hate a direct ten¬ 
dency to increase the wealth of the iulmbitants, and 
consequently to multiply their numbers. The terri¬ 
tory'of .Spain has been quaintly, though accurately, 
compared to an embroidered Waistcoat; the edges full 
and ornamented, the centre a blank, with a few scatter¬ 
ed flowers. Were it'all as fully inhabited as Guipuz- 
coa, it would contain 30.146,050 souls, nearly 
tlirec times the number in 1803. Even at the mo¬ 
derate rate of the Catalonian population, or 856 
souls to the square league, Spain would have 
1^2,844,708 inhabitants, about two millions and a 
lialf above the lost returns. That this comparative 
dearth of population does not, either exclusively br 
chiefly, arise from tltc national system of govern¬ 
ment, is proved by llie state of population in Portu¬ 
gal, a country' which, from time immemorial, has 
been no less than Spain, under the influence of poli¬ 
tical and religious despotism. Capmany, -j- one of 
the must able and well informed Spaniards of our own 
times, has satisfactorily shown, that the -iccounts of 
some old writers, who make the population of Spain, 
in the sixteenth century, ascend to twenty or twenty- 
one millions, arc groundless and exaggerated. We 
are, therefore, inclined to attribute'more influence 
on tliis point to the physical or geographical circum¬ 


stances of Spain than has been hitherto allowed ity 
writers on S|»anish statistics, and shall give it the 
first plaqe in the consideration of the chief obstacles 
which have hitherto opposed the prosperity of that 
country. 



III. No depth of observation is required to per-Obstacle! to 
ceivo that, whatever opposes the internal trade 
interchange of commodities, must, by checking tlie ^ > I" ■ 
progress of wraith, check also the increase of popu¬ 
lation ; while a mere glance at a good map of Spain 
will suffice to perceive how unfavourable the struc¬ 
ture of that country must be to the purposes of na¬ 
tional commerce. The enormous chains of moun¬ 
tains which traverse the peninsula in a direction al¬ 
most parallel to the equator, and the consequent 
want of navigable rivers from north to south, the dis¬ 
tance from the central provinces to the coast, the 
difficulty of cutting roads and canals through high 
ridges of mountains and extensive plains at very 
diftei'cnt levels, are obstacles whicii would require 
all tlio activity of a rich and well governed nation to 
smooth or to subdue. 

Little, however, could be expected from the en¬ 
feebled and corrupt despotism into which the go. 
vernment of the Spanish Bourbons had settled amr 
some fitful aims at improvement, which a court in¬ 
trigue or the death of a minuter was sure to defeat. 

Yet, it is but justice to say, that the only progress 
which S|)ain has made, since the time when the fo¬ 
reign Influence of her monarchs, and the discovery 
of America, gave her a false appearquee of internal 
vigour, has taken place under the present dynasty, t 
Plow much was dune for the encouragement of agri¬ 
culture, in the reign of Charles III., may be deduc¬ 
ed from the fact that, whereas that monarch found 
Spain under the annual necessity of importing corn § 
to the value of one hundred millions of francs, the 
deficiency was found so far reduced under bis suc¬ 
cessor os to be supplied, in tlio more favourable 
years, at the cxpence of only fifteen millions of the 
same money. || 

How truly the necessity of import!og corn arises 
from the want of easy communications between the 
provinces, appears from the average crops which, 
as we learn from the dcmi-officuu authority just 
quoted, amount to more than seventy millions of 
quintals by wcight.lT In the kingdom of .^ragon, 
there is an annual surplus of 388,000 cakices 
( 2 , 910,000 bushels) of corn. •• The incorrectness . 
of Spanisli statistical documents is, however, so evi- 


* In the comparison of the Portuguese provinces it must be remembered, that Extremadoura includes 
the adventitious population of Lisbon. 

• f Capmany, Qitestiones Cruicas. 

t See a Memoir of the Count of Floridablanca, published by Archdeacon Coxe as an Appendix to the 
let volume of his History of the Spanish Bourbons. ^ ^ 

§ The quantity of corn supposed to bo imported yearly into Spain is sixty millions of fanegas, or dec 
thirtecntli of the whole consumption. Upon a rough calculation, two fanegas arc equal to three bushels. 

II Uistoire de la Guerre d’Espagne contra Nap^eon Buonaparte, pttr une commission dqffiders de toutes 
armes (tablie h Madrid aupr&s de S. Ex. le Ministre dc la Guerre: traduiie de I’Espagnol, avec notes et eclair^ 
cissements par un temoin oculttire. Tome I. Introduction, p. 120. , 
flbid. p. 118. . ' 

•• Antillon, upon the authority of a Memoir which obtained the prize in 1799 fro® Aragonese Socie¬ 
ty. Gcograjia de Kspana, p. 151, 2d edit. 
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lipait that it would be ra»h to admit any inferences 

^from them implicitly, or to tlieif full extent. Yet, 
it cannot be doubteJ, that, in years of abundance, 
the produce of the interior is often allowed to 
waste, while corn is imported from Africa and Kussia 
at a cheaper rate than the native produce could be 
sold for on the coast. 

The benefits of the exportation of wine, which are 
now limited to some of the provinces bordering on 
the sea, might be extended to more than one-haft’of 
the country if, by means of canals or navigable 
rivers, that article could be transported to the coast 
at a cheap rate. But the luxuriant vineyards of 
Andalusia, not in the immediate vicinity of the wa¬ 
ter, are of little advantage to the owners ; and the 
juice, which might ferment into a variety of exqui¬ 
site wines, is often thrown away, when the small 
quantity, which will supply the demand of a very 
limited district, has been collected in tite cellars. 
Jntiirniil.Va. The Water carriage in Spain is reduced to the in- 
vigjiion.* considerable portions of the intended canals of Ara¬ 
gon and Castille, which iiave been constructed ; to 
the slow and laborious navigation of the Kbro from 
Zaragoza to 4fortosa, performed, almost exclusively, 
for the conveyance of wheat; and to the floating of 
timber dqwn that river, the 'I'agus, tin* Xiicar, the 
Segfira, and the (luadalquivir. This last river, on 
which a steam-boat, built and worked under tiic di¬ 
rection of a British engineer, ali'oids, of late, an easy 
and sjieedy communication between Seville and San 
Lficar, is the only one from which Spain derives any 
coosidcrabJc advantage in point of trade. 

It may be reckoned among the unfortunate com* 
biuation of circumstances which Iiave hitherto check¬ 
ed the internal pro.qierity of Spain, that tlie navi¬ 
gable |Vtrt of its finest rivers belongs to another 
kingdom. Thu Tagus and the Douco may be said 
to exist for the exclusive advantage of rortugal. 

During the short and ill-fated union of the two 
(icninsular crowns, the engineer Antuncili under¬ 
took to open the navigation of the Tagus as far as 
Toledo, and completed that useful work in 1.05S. 
After the separation of Portugal from Spain, seve¬ 
ral plans have been presented to the Spanisli go¬ 
vernment for removing the obstacles which obstruct 
the bed of that river from AlcUntara to Tolctlo, and 
even from the latter town to Arunjuez, which, by 
means of canals, was to be joined with Alcaltt. Sur¬ 
veys were made by order of the government, from 
which, as Antillon observes, no benefit accrued to 
the country except an accession of topographical 
knowledge, and the fruitless conviction that tlic 
communication of La Mancha with the ocean was 
opposed, chiefly, by moral and political obstacles.* 

The Ebro, under the Roman dominion, is said to 
have been navigable up to' Logr6no, a distance of 
6S leagues inland. In the twelfth century, the Km- 
peror Don Alonso ordered gallies to be sunk near 


Zaragoza, as a defence against the Moorish navy. 
Zuilta relates, that, in the fifleenth century. King' 
Don Juan sailed duw'n the Ebro from Navarre into 
Aragon. We find, however, tlic Cortes of the lat¬ 
ter kingdom, under Charles II. of Spain, towards 
the end of the seventeenth century, deliberating up¬ 
on plans for expediting the navigation of the^ro 
neui the sea. A survey was made fur the same pur¬ 
pose in 1738, but with no practical result. The 
grand canal ef Aragon was at length begun under 
.Charles 111., the grundf'ather of the present king ; 
and were it completed, it would stand a splendid 
monument of the spirit of the nation.f It is, how¬ 
ever. much against the practical utility of the pub¬ 
lic works undertaken in Spain, that, by a natural 
disposition of the people, they arc all begun upon a 
scale which would require the wealth and power of 
linperiul llomq for their completion. The little that 
exists of the caual of Aragon might, if we believe 
Antillon, compete with the works of that period; 
but, instead oi' reaching the sea through the Ebro, 
and terminating in an urtiflciul harbour, us was in¬ 
tended, it lias been carried on for the space of eigh¬ 
teen leagues only, and contributes but little to the in¬ 
ternal navigation of the country. Whether it is more 
i'avourable to agriculture, by the copious irrigation 
which it affords in its course, is, we find, a point in 
dispute among the Spaniards. Juvellanos, in Ins ex¬ 
cellent Injorme sohu la Ley Agraria, mentions tlie 
fanners’ eumplaints against the canals for irriga¬ 
tion. It is hard, indeed, upon all land owners witiiin 
a certain distance to be forced to pay a tax for irri¬ 
gation, wlicther they have or not the means, the skill, 
or the iiiclinutioi), to avail themselves of the proiTer- 
ed benelit.| The farms, for instance, near the canal 
of Aragon, from Zaragoza to Sustago, pay oiic-fifih 
of their corn, and onc-seventh of all other produce, 
for irrigation. Lands nevily brought into tillage 
pay only onc-sixth of the corn, and onc-eighth of the 
other produce. 

Such complaints, it seems, were louder in the 
vicinity of the canal of Castille, where the Spanish 
practice of allowing the fields to lie follow every 
other year was still adhered to, notwithstanding the 
abundance of water. ^ This canal begins at Alar 
del Key, in the province of Burgos. It is fed by 
the Pisuerga, whose right bank it follows till it joins 
that stream on the limits of the kingdom of Leon. 

It then runs to the south and south-west, crossing 
the river Cicrza> and proceeds on its right bank till, 
passing through the Carrion, it turns to the west of 
Palencia, and terminates in the same river. The 
small canal of Campos, running more to the west, 
joins that of Castille to tlic nortii of Palencia. 

According to one of these gigantic plans with 
which the Spanish government have often amused 
their vanity, provid/ng, as it were, in the magnitude 
of the enterprise, a ready excuse for their inactivity. 


* Antillon, Geogr. dc Espana, p. 1^2. 

f The canal of the Ebro was begun under the Emperor Charles V., but being soon discontinued, tlie 
present canal is, properly sneaking, a modern work. 

I Jovellanos, Ley Agram, p, 23 . . § Ibid. p. 39- 
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Siiain. the canal of Castille was to reach the sea at Santan- 
der, through the river CamC>sa, through the Ehro, 
near Reynosa, and finally through the Resaya and 
the I’as. From its present termination near Paien- 
cia, it was, on the other side, to reach Valladolid, 
to strike oft' from the Ducro, in order to join the 
Adaja, and then to follow the Eresum as fur os Se¬ 
govia. From thenee it was to be directed to the 
canal of Aragon, and thus to unite the ocean with 
the Mediterranean, across the kingdom. Don Ra¬ 
mon de Pignatclli, the engineer who superintended 
the works of the canal of Aragon, laid the ])lans of 
this immense work before dharles 111, whose sanc¬ 
tion they received. We must, however, remind the 
reader, that the only traec.s which cxi.st of this 
mighty dream attract but faintly tlie notice of the 
traveller, near Hurgo.s, and in tlic vicinity of Ma- 
driil, where the luw! of one of the intended 
branches extends for four or five miles almost un¬ 
disturbed by barge or boat 

Such arc the clfects of a despotic government, 
even in its kindest moods, and when it, fairly and 
lioiicslly, means to promote the good of its subjeets. 
Unwilling to con.sult, and unable to n!>eertuin the 
real opinion of those immediately concerned in the 
result of its measures, it moves with ponderous 
liaste towards the object wliicli dazzles its eyes, of¬ 
ten crushing in its way those it meant to relieve. 
<’om))laints are heard at length ; which, joined to the 
exhaustion attending nil unnatural exertions, never 
fail to put the despot in a passion with his subjects, 
and make him repent that he ever was so good and 
gracious as to try to improve their condition. 

Had the Spanish farmers of the difterent pro¬ 
vinces been fairly heatd before their lands were in¬ 
discriminately drenched, in virtue of a royal decree, 
the treasure which was thus inispeiit might have 
been employed in opening roads across the pro¬ 
vinces, by means of which the value of their crops 
would have risen at once. Rut the purblind pro¬ 
jectors of these .schemes forgot every circumstance 
of the c.isc, except that, in the provinces bordering 
on the Mediterranean, irrigation iiH'rea.sed agricul¬ 
tural produce. This was eiiougli to convince them 
that it would have the same eliVet in the centre of 
Ca.stille. The farmers declared, however, that the 
abundance of water deteriorated their lands; and, 
though much abused for their ignorance, they pro¬ 
bably were in the right. Yet, supposing tliat irri¬ 
gation could double tiicir crops, they still bad good 
reason to complain that, under the burden of an ad¬ 
ditional tax, the abundance of corn only lowered the 
price in the small district which formed their mar¬ 
ket ; and that living, as they do, at the distance of 
many miles from their fields, they could not bestow 
that constant labour and attention, wliicli alone 
might enable them to raise a yearly crop on the 
same soil. 

Wiujtof adverted to another of the great 

iturai I’u- obstacles which oppose the agricultural wealth of 
puiBtion. Spain. The want of rural population, and the great 
distance of the farmers' dwellings from their farms. 
Independently of the loss of time and strength aris¬ 
ing from a walk of four or six miles before the day's 
work is begun, there are long periods in the year 
VOL. VI. I’AUT II. 


when the fields are scarcely visited by the owners, Spum. 
generally gentlemen farmers, and but seldom by the 
rustic, who acts as steward. Field work, m f.iet, i.s 
not continued throughout the year, but hustily and 
slovenly performed, at the sowing and the reaping 
season, by large parties of labourers, for wliusc ac¬ 
commodation, ill farms at considerable distance 
from any town, there is a building not unlike a l>>rge 
barn, wiiiclt aiibrds a prumiscuuiis shelter to imm 
and beast. Rands of plougliinen, with thirty or 
forty team of oxen, are seen at the beginning nf 
winter, slightly turning up the sods in the lieiil■^ 
which have lain fallow the precciliiig year. 'I'hc 
sowers walk slowly behind tliciti, scattering the seed 
by handfuls, of which, part is picked u|» by the 
large flocks of birds which hover over those exten¬ 
sive solitudes, and part prevented from taking root 
by being improperly lodged in the earth. The bar- 
row is hardly known in Andalusia, and weeding is 
an operation seldom resorted to. The eorn-iields, thus 
abaiiduncd to the influences of the climate, niul the 
rank luxuriance of the soil, present, at the approach 
of summer, the colours of the rainbow to the c} e of 
the traveller, who, but for the ab.sentfe of all human 
habitation, might easily mistake lliein for ilowci gar¬ 
dens. We are, it is true, describing the Andalusian 
method of farming, with wliicli we are best uc(|auint- 
ed; but, with the exception of iMurcia, Valencia, and 
Catalonia, on the coast, and part of Aragon, in the 
interior, we have reason to believe tiiat agrieiilrure 
is neither better understood nor practiseil than in 
Andalusia; the inisinanagement of whose extensive 
and fertile plains has, by far, the greate.*it share in the 
agricultural disadvantages oi Spam. Indeed, Anda¬ 
lusia and Aragon, alone, might, under an active and 
enlightened system of tillage, supply the whole coun¬ 
try with corn. 

It was once proposed to the Spanish government rr«jii.i9 s.i 
to distribute the uncultivated land, amounting to ai<i< 
large proportion of the wliole country, among such 
of the natives as were disposed to bring tlieir lots 
into tillage. This measure, it was hoped by .lovel- 
lanos, would tend to a wider and more ctpial di.stri- 
hution of the Spanish [lopulation, now crowded in 
towns at great distances from each other. Rut it is 
hardly le.cs diflicult to alter the original and con¬ 
firmed constitution of the body politic than of the 
animal frame. The constant state of warfare against 
the Moors obliged the Spaniards, from the earliest 
period of lliut protracted struggle, to live in large 
towns, where they might find security against the sur¬ 
rounding enemy. The necessity also of arming the 
whole male population saved Spain, it is true, from 
that degraded state of vassalage, which so long op¬ 
pressed the greatest portion of the people of Europe; 
but the want of a cla.ss of men bound to the soil, and 
forming part of the agricultural stock of their mas¬ 
ters, prevented the existence of a numerous peasant¬ 
ry, which, being spread over the country, might, in 
the course of lime, obtain their emancipation, and 
become the fathers of a free and happy agricultural 
population. 

Under these circumstances, all schemes to alter 
the form and character which the growth ol cen- 
turies has given to civil society in Spain, must prove, 

Sv 



51>S SPAIN. 


we fear, %*ain am! vi-ionary. It is not in the power 
of man suddenly to eonveit the idle and def;rudcd 
inhabitants of hiri^c riiies into sober and industrious 
farmers ; nor, e\eii if that were possible, could sncli 
a nation tii.d means to furnish the home eolonist 
with stock and implements, ns well as support', till 
the new broken land sliould yield cnniigh tor their 
iiiiiiiitennnee. Men will soon find their way to every 
spot, where either nature or the aggregate industry 
of the people that inhabit the country, aflbrds them 
the means of living hy moderate exertion. When¬ 
ever the Kpanisli government shall have opened an 
easy enmmunieation between the central provinces 
ami the coast, and joined every impurtant town in 
the peninsula by cross roads—when the mc.iMS of 
internal truflic shall have opened a market for the 
produce of the soil—when the laws which fetter the 
indii'.try of the f^paniards shall have been repealed 
Jong enough to allow them to perceive their real in¬ 
terests, and to exert themselves with the steadiness 
ami eonfuleiice of habitual freedom, then, and not 
heloie, will the productive power of their land he 
called into action. Cultivation will gradually spread 
from the insulktcd spots which it always pre.'Cnts in 
its lirat stages ; towns will join hand-s across deserts, 
and men will start up as it were (rum the furrows— 
H tuith, we believe, recorded in fable by jiriniitive 
plnlosopliy, and placed in the light of demonstration 
In' that winch is the boast of our own tiinc.s. 
n nm; N.. Iteforc we close this part of our article, we cannot 
I's'iV " mention an obstacle to the prosperity of 

l’r'>]Vr» Spanish agriculture, which, limited as we arc for 
spare, we would pass over in silence, were it not a 
curious instance of the intiucnce of national circiim- 
stanees upon ideas and sentiments which habit often 
repre.oents ns natural and invariable. 

'riie rights of projierty in land, wlmrcvcr the feu¬ 
dal system has existed in full vigour, are so exclu¬ 
sive and peremptory, that it must surprise an English¬ 
man to learn, that there are but very few spots in 
.Spam wbieb the landlord can call his own, from the 
moment he has honseil the harvest. The right of 
diiving cattle into the stubbic-tields is claimed and 
maintained with great obstinacy, not only by the 
powerful ussooiation of owners of Merino ilocks, call¬ 
ed La Mesta, but even by the poorest individuals. 
I'lie arable land of Spain heenmes, in fact, a vast 
common, every year, to which the lord ha.s no more 
right than any one else. The privilege enjoyed by 
the Andalusian farmers of inclosing onc-niiith of 
their fields from Michaelmas to May-day is, accord¬ 
ing to .Jovellanos, who was fur .some years a judge in 
the Supreme Court of that province, the source of 
perpetual laW'Suits,—u proof of the impatience with 
which it is borne by the mass of ilic people. 

If we sick the origin of a prejudice so injurious to 
agriculture, so incompatible with every improvement 


in liushandiy, we shall find it in the peculiar state of 
the country to which we have attributed tlie want ot 
a rural population. The Spaniards, while recovering 
their coaiitry from the Moorish usurpers, could 
hardly consider any land as properly their own but 
what they had inclosed within the strong walls of 
their towns. All that the fanners could wish for 
was to escape an inroad of the enemy while the crops 
were on the ground. As they could not tliink of 
inclosing or iinpioving any particular spot, they 
cared not whoso eallle picked up a scanty feed upon 
their stubble fields. When, by the gradual rilreat of 
tlie Moors, the rights of exclusive property upon 
land might have been asserted by llic owners, their 
very limited knowledge of agriculture did not allow 
them to see the advantages which might be derived 
from inch'sures. 'J'lius, in the course of centuries, 
the general light of pa'>turc was established, which, 
from the iminedintc, though paltry, advantages it 
confei^ on the multitude, will, we fear, be fouivd 
among the most intt'iielable prijudices of the .Spa¬ 
niards. 

(loiineeled with the ignorance of the advantages m, 
arising lioni the exclusive rights of property in land, Sh 
arc the evoihilant privileges which the tSpaiiish laws 
have granted to the owners of niigrnlory or Merino 
flock-. 1‘Vom the mountains of l.con to the fartlic-t 
limits of IsKtremadura, the mcmhcr.s of the Mcsln, an 
as.soeiatioii eooiposed of the weallliie.st (irandees, 
gentlemen, and religious bodie.*-, have a right to graze 
their sheep on a broad belt of land called funada, 
giailually and slowly changing tliclr stations, as the 
mild winters of tho south clothe the earth with grass, 
or the heat of summer thaws the snows of the Leo- 
nese niouiilains. 'J'he privileges of this body arc de¬ 
fended and enforced by a court of judges created for 
that purposr-, and in the appointment and pay of 
tlie McJi/a, who, with a numerous host of dependants, 
are the terri'r of the agriculturist wherever their ju¬ 
risdiction extends. Lunds upon this pastoral road 
are scarcely the property of any but these formidable 
sliejiherds, who fix the ptice of pasture, obtain it 
by eoinpuLiun wlieievcr it is found, and look upon 
farmers and their labours as the natural rivals and 
impedimonts to tlioir gaiii.s. 'J'he total of Merino 
slieep wa.s calculated in 1808 at six millions. A 
great part of (hat number were stationary in the dif¬ 
ferent provinces, the fineness of the wool depending 
entirely upon the breed, and not on the change of 
soil. 

Since Spain, however, seems to have no chance of 
becoming a manufacturing country, and must de¬ 
pend for wcaltli on her natural productions, we readi- 
jy agree with Jovellanos* as to the ncces.«ity of en¬ 
couraging the grow'th of wool, an article which, for 
centuries, has constituted one of the main resources 
of that kingdum.f ’I'o balance tlic contending 


• Jovellanos, Leif Agraria, p. 47 . 

f The importation of the Merino sheep from England into Spain is a fact recorded botli by Spanish and 
English authorities. It appears to have taken jilacc at three different periods. I'hc liachellur I'erimii 
(ronicz de Ciudad Ileal, physician to John II. of Spain, says, that “ the oilicc of Judge of the Me.\la had 
always been conferred on honourable Hidalgos.’'—** 'fhe first (he continues) was Inigo Lopez de Orosco, 
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.•ipain. claims or the pastoral and the agricultural interests 
in Spain, must be the work of time under a wise 
legislature. 

s.aii "I have, ill vain, tried to procure a satisfac- 

( OlllllUTl'C tory account of the state of commerce nml iiidn.Miy 
■inil liiJii,. i„ Sp.iin. All we can find in tlie books which we have 
consulted amounts to little more than general com¬ 
plaints upon this topic. The only substantial fact 
contained in tlie first volume of tlie llisloii/ oft/ic 
hitr. It'ar, publislicd by the guvernmeiU of I'crdinaiul 
Vlf., is that, in 1808, the annual exports of .Spain 
were to the imports as three to seven ; the value of 
the former amounting to seventy-live niillions of 
francs (wc leave the denomination unaltered), while 
the lattiT rose to one hundred and twenty-live mil¬ 
lions of the same money. “ fa ISDli (say these olfi- 
cial hi-toiians;,* the produce of our industry was 
calculated at three hundred and fifty millions of 
francs; but. it was soon reduced to niucli less in 
eonseipienec of the nuiitiiuc war (with EogLiod), 
and the iii.ilvcrsatioos of the Prince of tlie Peace, 
'file elleets of these cheeks were the more felt, os the 
remittances iViun the Aoieneao colonies were iii- 
adeijuate to cover the deficit. Oar industry in ISdS, 


rcpre.«rnted by the amount of its produce, wa* to Spum. 
that of France nearly as seven to forty." 

“ Our eoiiimerce in 180',’, soon after tlie p. ace 

of Amiens, was to that of France as two to three_ 

such, at least, is the result of tlie statistical docu¬ 
ments pnidished by tlic contioentai powers at that 
period. Hut according to the more accurate csti- 
mate presented to goveinment by Mr Caiiga Ar- 
giielles, in IhO't, tile proportion was that of twenty- 
eight to one hundred and eighty-two, which, in fact, 
dillers but little I'roiii the preceding." 

“ VMieii (Ireat Hritain declared against us, in the 
following year, our comiiierce, whicli was just be¬ 
ginning to recover from the losses of the past war, 
may he said to have received its death wound, (tor 
nierc.intile eonipanies, then the most powerful in 
I'.urepe, I' were ruined by the general stagnatii'ii of 
trade, by the largo and freijuent loans made to a 
government, who never paid either interest or prin¬ 
cipal. ^ i\\c Pliihjipitu: iJiuttU (lomiMiii/, whose funds 
were immense, failed to tlie amount of six niiilioii.s 
(ol francs). Tlie Dcpitlalion of Ihe five i’nk'Miax 
of Madtid, well known to nil Europe for its credit 
and wealth, was ruined, partly by the inactive state 
ol our industry, partly by the financial operations 


whom King Don Alonso (\I.) appointed to that ollice when the sheep were first brought from England 
III the (’arracks.” (CV ii/oii Epi.dolario, Letter T.'Jd, dated 11.;I7.) The appointment of ISigo Lopez was made 
in (.''ce a note to the aj Pcler the (iiicl, p. lU). Madrid, 177(1.) The second inipurtalioii 



coiiclading whcrcol he grunted licence kir ceriaiiie Caittesliolde slieejie to be transported into the eountrie 
of Spaine (as people report), wliicli have there so multiplied and iiicrea.sed, that it halli turned tlie coiiimo- 
ditie of England ninrh to the .‘Spanish profit." .Suiwe (p. 11;)) repeats the account of Ilolinslied j but adds, 
llial “ long ere this were sheep in Spaine, as may nppeare by a paiteiit of King Henry the .Second, the .11 of 

that if any cloth were found to be made of Spanish wool 
f London should see it brent." 


his ruigiie, granted to lliu weavers of 
mixed with English wool, the Maior of 



plaints of .Stowe, ilarrisoii. Speed, and Sir lliehard Uaker, that Spanish wool was so much improved in 
their days as to rival that of England. 

It cannot, however, be doubted that the travelling Hocks, culled Trudiunumtes, were known in Spai.u 
long before the iinportiilion of sheep I'rom Ihiglaiid ; as the Cuncejo de la Mcda, which was created for the 
preservation of their privileges, possess a charier d.ited '2d of Septemher lg7J. (See (liindento de la AJcftii.*) 

The custom of changing the stations ol the Hocks acemding to tlie seasons, the Spaniards must liave 
derived from the Uomans, wlio.se practice on this point of rural economy is thus described by Varro: “ lllu; 
(oves) ill snltibus ipue pascuntur—et a tccti.s abeunt longe, porlaiit sceuiii crates ant rctia qiiibus cohort* .s 
in solitudine lacumt, ca'ternipui utensili.i; longe eniiii et late in divcrsis locis pasci soleiit, ut hmita mdlia 
alisint ticpe liyberii.e pastiones all a.stivis. ICgo \ero scio, inquaiii, iiani inilii gr*-ge.s in Appulis liybcniabani 
qui in Ilealinis nionlibus msiivabant." J)e He J!u.\l. ],ib. 11. c. 2. 

• F<ir llie most valiMblo part of tins historical iiifoiin.iti(in wc acknowlulijc ouraclvcs Indebted to ihe friendsliin of .lobn Alltti, 
Ms(|. of Dulwich 


• Introduction, p. J2.‘l, ct arq. 

+ 'Ihe milit.iry historiuns Seem not to have iTcollectcd the existence of the East India (.'omp.iny, in 
I'.ngl.md. It I.S certainly to ho regretted that li:ihil.s of inaccuracy and exaggeration still prevau too much 
among the S^ianish writers, especially upon sulijeets ciiimeetcd with national leeliog 
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<«l>ii'ii- uf our ministera. Neither the National Bank of 
San Carlot, which opened witli a capital of seventy- 
five oiillions (of reals, about seven millions and a 
half Sterling;), nor the Royal Maritime Company, 
created in could realize their objects, or even 
preserve their funds, which were soon drained, to 
fill the strong chests of the Favourite, or spent in 
France for the support of armies which were, at no 
distant period, to be employed against us.” 

“ Thu failure of remittances from Spanish Ame¬ 
rica, the enormous subsidies which wc paid to 
I'rance, and the ruinous measures by which the an¬ 
nual deficits were met, exhausted the treasury, and 
put an end to public credit. No funds were safe 
from the hands of the Favourite. The capital of the 
bank, that of the Monte de Piedad, the judiciary 
deposits, the pauper's fund,—ail was scizcti by ser¬ 
vile ambition, that it might support injustice, and 
prodigality. The plans of internal navigation were 
forgotten, the public works then in progress were 
suspended, and those that had been concluded were 
left to decay for want of means to repair them.” 

" The government, wholly intent on guilty schemes 
of momentary advantage, not only neglected the 
country whose interests it was their duty to pro¬ 
mote, hut actually increased the ohstacles which 
were njrposed to her industry. Customhouses were 
iiriuiid in every direction, the roads were crowded 
with revenue officers, and tolls were levied, at every 
step, upon travellers. The merchants were com¬ 
pelled to make declarations injurious to their inte- 
resi'<; and, when they had gone through ten thou¬ 
sand vexatious forms, they could not yet feel se¬ 
cure, or beyond the reach of the fiscal vultures." 

lUvctti fii&. V. Such was the state of Spain in 1808, when the 
lory. ambition of France, and the dissensions of the royal 
family, brought her to tha^ dangerous crisis, of 
which the extraordinary events of the last fifteen 
years are not sufficient to point out the issue. Wc 
must, however, refer the reader for a sketch of that 
part of ISpanish history to the Article GaKAr ilai- 
TAIN in this Snppiemcnt f and attempt a more de¬ 
tailed view of the period beginning with the return 
of Ferdinand VII. from his captivity in France, and 
ending in the invasion of the French army in 
jNrw Const!. The hopes which had induced some of the most 
iHtinn ot enlightened S))aniards to join in the popular struggle 
■ against the establishment of Joseph Buonaparte on 
the throne of their country, had been crowned with 
success on the publication of the New Constitution, 
at Cadiz, on the I<lth of March 1812. 

Hy one of the first articles in that code, the sove¬ 
reignty is declared to reside essentially in the na¬ 
tion, which, being free and independent, neither is, 
nor can be, the patrimony of any person or family. 
-—All Spaniards, without distinction, are subject 
to taxation.—“ The religion of the .Spanish nation 
is, and shall be for ever, the Catholic, Apostolic, 

and Homan, which is the only true religion.”_ 

" The nation,” it is added, “ protects it by wise and 
just laws, and forbids the exercise of any other 
whatever.”—The government of the .Spanish nation 
is stated to be a limited hereditary monarchy.”_ 


The power of making laws is vested “ in the Cortes, ^ps>a. 
jointly with the King."—In describing tbe class of'*”^'””^ 
Spaniards who enjoy the privileges of citizenship, 
persons reputed of African origin, either by the 
father or the mother's side,” are excluded. A simi¬ 
lar exclusion is given to Spaniards who obtain natu¬ 
ralization in another country, or who, without leave 
absent themselves five years from Spain. The only 
basis for tlie number of representatives in the Cor¬ 
tes is Population, to be taken from the census of 1797, 
till one more correct can be made. For every se¬ 
venty thousand souls there is to be one deputy in 
the Cortes. The returns of the members are made 
by three successive elections. Every parish ap¬ 
points electors for the district to which it belongs. 

These repair to the chief town of the district .o 
choose another sot of electors, who, lastly, meeting 
in the capital of the province, make the final ap¬ 
pointment to the Cortes. The Cortes is triennial. 

No member can be elected for two successive re¬ 
presentations. No debate can be carried on in the 
presence of the king; his ministers may attend and 
speak, but arc not allowed to vote. There is a per¬ 
manent deputation, or committee of the Cortes, 
composed of seven members, appointed by the 
whole body, before a prorogation or dissolution, 
whose duty is to watch over the executive, and re¬ 
port any infringement of the constitution to the 
next Cor(e.s, It also belongs to them to convoke 
an extraoidinai y Cortes in the cases pniscribcd by 
the constitution. 

Tlic powers of tiic (..'ortes arc chiefly these; 10 , 

To move and pass the laws; and to interpret and' 
alter them when neee.isary. ‘M, To administer the 
constitutional oaths to the King, the Prince of As¬ 
turias, &c. ‘id. To determine any doubt or fact re¬ 
lative to the succession. 4t/i, To elect a regency, 
and define its powers. 5th, To make the public re¬ 
cognition of ilic Prince of Asturias. Qlh, To ap- 
point guardians to the king while a minor. 7M, To 
approve or reject treaties previous to ratification. 

8//<, To allow or refuse the admission of foreign 
troops into the kingdom, mh. To decree the crim- 
tion or supjirefsion of offices in the tribunals esta¬ 
blished by the constitution, as well as of places of 
public trust. KW/i, To fix, every year, by the 
king’s proposal, the land and sea forces. 1 Uh, To 
regulate the military code in all its branches. \2lh. 

To fix the expences of the government. To im¬ 
pose taxes, contract loans, and direct every tiling re¬ 
lating to the revenue. 14//i, To establish a plan of 
public instruction, and direct the education of the 
Prince of Astuiias, \5lh, To protect the political 
liberty of the pr«>s.<!. mh, To enforce the respon¬ 
sibility of the secretaries of state, and other persons 
in office. 

Laws may he proposed, in writing, by any one of 
the deputies. Two days after the motion, the bill is to 
be read a second time. It is then determined whe¬ 
ther the subject is to be debated, or to be referred 
to a committee. Four days after the bill has been 
voted wortliy of discussion, it is read a third time, 
and a day is appointed for the debate. A m'ajority 
of votes decides the fate of the bill; the members 
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present on these occasions must exceed the lialf of 
'' their total number by one. 

The powers of the king are, Irf, To suspend the 
passing of a law by withholding his sanction. He 
can exercise this power against any decree of the 
Cortes, for two consecutive sessions; but is compel¬ 
led to give his assent if the same law is passed by 
three Cortes successively. 2 d, The executive pow¬ 
er resides exclusively in the king, and extends to 
whatever relates to the preservation of public order 
in the interior, and to the external security of the 
state, according to the constitution and the laws. 
The privileges and duties of the executive are thus 
detailed in the constitution: the King may issue 
decrees, regulations, and instructions, fur the more 
efl'eetually enforcing of the laws;—it is his duty to 
watch over the administration of justice;—he de¬ 
clares war, and makes peace, under the control of 
the Corteshe appoints judges to all the civil and 
criminal courts, on the presentation of the council 
of stateall civil and military employments arc of 
the king’s appointment;—he present to all bishop- 
ricks, ecclesiastical dignities and benefices which 
may be in the gift of the crown ; all by the advice 
of the council of statethe king is the fountain of 
honour; the army and the navy arc at his com¬ 
mand, anti he has the appointment of generals and 
admirals;—he has the right of coinage, and the 
privilege of impressing his bust on the metallic cur¬ 
rency of the realm;—the king can propose new 
laws, or amciidincnts to those in existence.—It be- 
lungs also to him to circulate or withhold the Pope’s 
rescripts and bullshe can chouse tind dismiss his 
own ministers. 

I'he following checks arc laid on the king’s au¬ 
thority by the constitution: 

litf, 'file king cannot prevent the meeting of the 
Cortes at the periods fixed by the constitution; nei¬ 
ther can he dissolve them or disturb their sittings. 
His advisers and abettors in such attempts are 
guilty of treason. 2c/, If the king should quit the 
kingdom without the consent of the Cortes, he is 
understood to have abdicated the crown. Sd, The 
king cannot alienate any part of the Spanish terri¬ 
tory. 4lA, He cannot abdicate the crown in favour 
of his successor without the consent of the Cortes. 

He cannot enter into any political alliance, or 
make commercial treaties without the consent of the 
Cortes. CfA, Ho cannot grant privileges or mono¬ 
polies. 7/A, 'fhe king cannot disturb any individu¬ 
al in the enjoyment of his property, nor deprive 
him of his personal liberty. If the interest olHhc 
state should require the arrest of any individual by 
virtue of a royal order, the prisoner must be deliver¬ 
ed over to a competent tribunal within eight and 
forty hours. 8/A, The king cannot marry without 
the consent of the Cortes; he is supposed to abdi¬ 
cate the crown by taking a wife against Uieir will. 

The Council of State is composed of forty indivi¬ 
duals, viz. two bisHhps, two priests, and four gran¬ 
dees; the other thirty-two must not belong to any 
of these classes. The members of the Council of 
State shall be chosen by the king out of a triple list 
presented to him by the Cortes. The Councillors 


of State cannot be removed without a trial before SiNJn. 
the Supreme Court of Justice. Their salary is flked 
by the Cortes. The functions of this Council of 
State are to advise the king on all important matters 
of government, and especially upon giving or refus¬ 
ing his sanction to the laws, declaring war, or mak¬ 
ing treaties, 'rhe king, besides, cannot bestow any 
ecclesiastical benefice, or appoint any judge, but at 
the propowl of the Council of State, who, upon 
every vacancy, are to confine his choice to one out 
of three individuals, whose names *hey are to lay 
before bis majesty. 

The laws for the security of .personal liberty arc 
these. Is/, No Spaniard can be imprisoned without a 
summary process, wherein he is credibly charged with 
the infraction of some law which subjects the of¬ 
fender to corporal punishment; 2d, Tlic arrest can¬ 
not take place without the warrant of a competent 
juNlgc; 8r/, Prisoners are not to be examined upon 
oath ; ‘t/A, The gaoler shall keep a register of the 
prisoners, expressing the warrant, and the alleged 
cause of his confinement. 

Such are the main articles of the Spanish Consti¬ 
tution i a production which, considering the circuir- 
stances of its appearance, highly deserves the atten¬ 
tion of the politician and the pliilosoplicr. Spain 
had been for ages under the nfost clFectual restraints 
which c.nn be laid on the human mind, to prevent 
its dwelling upon subjects connected with the autho¬ 
rity of civil and ecclesiastical rulers. Few Spaniards, 
out of the learned professions, devoted any part of 
their time to reading. The knowledge of tlie clergy 
was generally limited to scholastic divinity, as that 
of the lawyers fo the forms of the civil courts. A 
small proportion of both classes had privately ven¬ 
tured to look beyond the bounds which churcli and 
government had set to their speculations, and, 
books being smuggled from France, an inconsider¬ 
able number were become initiated in the principles 
of the French Philosophical School. The seeds of 
doubt and dissent, in matters of religion and policy, 
had greatly spread for the last forty years; but the 
bulk of the nation was still without a thought on 
these subjects, and blindly followed the impulse 
which time and habit had given them. The events 
which dethroned Charles IV. had no farther broken 
these habits than merely to show the people how ef¬ 
fectually they could oppose their own will to the 
constituted authorities. But their loyalty was not 
impaired by their successful efforts. The name ..of 
Ferdinand VII. was tlie great bond of union which 
preserved the Spaniards from anarchy. To defend the 
authority of the crown was the only object of their 
general insurrection; and, having deposited its un¬ 
bounded powers in the hands of a few, the people 
retired to their homes, setting no limits to their 
obedience. < 

Had not the progress of the French armies dis¬ 
persed the Central Junta, and concentrated the fu¬ 
gitive patriots at Cadiz, it is more than probable 
that the Cortes would have been assembled accord¬ 
ing to the ancient forms, and that the privilc^d 
classes, supported by the majority of the nation, 
would have defeated any attempt to alter the old 
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Spain. coDititution. But Cadiz offered to that party, 
which has been since known by the name of Liberal, 
the most favourable opportunity of striking a deadly 
blow at the very root of the monarchical power, un¬ 
der which tlicy hud so long groaned in hopeless, 
yet silent, restlessness. 

**harart* f maritime position, its commercial inter- 

,^,^*■’^“0518, and the foreign extraction of many of its inha¬ 
bitants, Cadiz has, at all times, exhibited a scene of 
life so ditferent from tliat which strikes the observer 
in the interio.', that, upon entering its wails, he 
migitl im.iginc himself suddenly transported out of 
the kingdom. There, instead of the national pre¬ 
judices in favour of birth, he might perceive the 
pride of wealth, and an ill disguised impalienee of 
all other clninis to respect and influence. If the 
rich merchants decked themselves with the inarkt of 
distinction .^o eagerly coveted by Spaniards, they 
still wore them without e.ise or suti-fuction. .Appa¬ 
rently raised by these externals to the ranks of the 
old titled gentry, the new maripiis or knight still 
found hiinself but little removed above those of liis 
former condition. lie could not meet with the he¬ 
reditary deference which the Cabnllrto of the inte¬ 
rior found in the labouring classes. Cadiz, in its 
days oi prosperity, h.ad no poor; for, while a stream 
of wealth was poured iu fiom the American colo¬ 
nics, the sea forbad its [ropulation to spread beyond 
the liniit.s of eomfortable sub.sistrnee. Tlie line of 
distinction between the higher and the lower classes 
was, therefore, less marked than in other large 
towns of the peninsula; and, when tlic season of 
mercantile prospiuity was over, os the depres-sion 
was general, it left the various classes at the same 
proportionable distance, ('adiz, unknown to herself, 
cherished, in fact, a republican spirit. The line 
which divided her rich and her poor, her workmen 
and their employers, was almost imperceptible when 
contpurud with the gulf of prejudice and pride which 
separated the mirehant from the grandee. Thus, 
undivided by jealousies of rank, and feeling in com¬ 
mon tliut impatience of political superiority which is 
inlierent to the human heart, the people of Cadiz 
were ready to greet any prospect of change in the 
monurehieal and iiristoeralical system of the country. 

All that was wanting to bring these dispositions 
into' action, and give them a deffnite aim, was 
driven into Cadiz by the advance of the Trench 
armies within sight of its walls. Madrid had, for a 
long lime, been the resort of the most enlightened 
Spaiiiard.s; the only spot where persons, who had 
embraced Liberal principles, could feel the oppres¬ 
sive yoke of religious tyranny somewhat cased on 
their necks. As they generally belonged to that 
numerous class of the •Spanish gentry who look up to 
the patronage of government fur the means of sub¬ 
sistence. the court drew them together from the 
provinces. On the prospect of the political changes 
which the captivity of Ferdinand opened to the 
country, these men attached themselves to the Cen¬ 
tral Junta, and finally rolliiwed its members in their 
flight from Seville to Cadiz. Thither, too, flocked 
all the stragglers of the philosophical party; and, on 
the dissolution uf that dull, dilatory knot of ill assort¬ 


ed men, who, under the veil of dignifled gravity, 
had for a time concealed their unfitness to direct the 



nation; the Spanish speculatists found themselves in 
the midst of a population highly disposed to listen to 
their doctrines, to embrace their views, and consti¬ 
tute them the organs of the new laws which w'cre 


to renioilel the kingdom. 

The majority of the first Cortes being composed < 'Irarai-ier 
of. the class of men whom, by anticipation, we 1'“^® 
called Liberales, the project of a Constitution was im- (,f 
mediately sot on foot, and a committee of the ablest tutiun. 
members appointed to draw up the fundamental 
code of the monarchy. Such a tusk, at all times ar¬ 


duous, was, in the present circumstances of the 


country, bc.set with peculiar diliicultif.s. The legis¬ 
lators, confined within the walls of a town where in¬ 


novations could not fail to be popular, went tliroiigh 
their ta^k under a strong delusion, mistaking their 
own wishes and the applause of the surrounding 
multitude for tiic sense of the nation. Fneouraged 
by the absence of the king, placed beyond any 
check from '.he privileged classes, and the weight of 
the landed property of the country, it is surprising 
that the framers of the new constitution were not 


more rash than they appear in the code, of which 
wc have laid an absuuet before our renders. 


Wc strongly suspect, however, that the authors 
of the LSpanish constitution were.less di.spo.sed to 
consider the real sense of the nation, than to pre¬ 
pare, in their code, tliu most eflccUial means of work¬ 
ing a radical change in the public mind. I’crhaps 
they despaired of being able, by a more truly 
Spanish system of laws, to make a lasting reform in 
the state. I’erhaps they feared that, if a portion of 
the legislative power was deposited in the hands of 
an upper house, composed of the Gr.’indccs and the 
Clergy, it would clog the motion which they wished 
to impress upon the almost disorganized machinery 
of the Spanish state. Perhaps they conceived that 
the power, wliieli, in the hands of the crown, had 
been so outrageously abused, could not be reduced 
too much; and that, since the constitution must re¬ 
cognize a king, he could not be too strictly watched 
and fettered Wc arc not, indeed, surprised to find 
these views in the authors of the Spanish constitu¬ 
tion—they were the natural result of their position 
—right feelings exasperated by a long endurance of 
tyranny and misrule. But we cannot, on the other 
hand, give them credit for any degree of that sound 
and practical wisdom which shone in tlic Knglish 
patriots of I()88. The authors of the Spuni-h con¬ 
stitution had, it is true, to reconstruct the state al¬ 
most from the foundations. But, professing that 
they only intended to re-establish the ancient consti¬ 
tution of the kingdom, they had not the ability even 
to preserve its external form. They certainly neglect¬ 
ed all the old materials. Nor have they shown 
deeper views in the solution of the general problems 
of politic.s, such as the basis of representation, and 
the Jbrm of election. The Spffnii-h legislators have, 
on both these points, shrunk at the view of difficul¬ 
ties which they wanted either the knowledge or ii;e 
courage to meet fairly. 

On one subject alone the authors of the constitu- 
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iipiun. tion yielded to national prejudice without reserve or 
modidcatioD. TIio article on religion is, unfortu¬ 
nately, an accurate expreasion of the opinions 
which the ma:is of the Spanish nation hold upon that 
point. Shall we, then, suppose the' framers of the 
constitution sincere in the professian of the strong, 
undouhting, dictatorial faith, which bla/es forth in 
that notable article? Must wo not suspect that ex- 
uherancu of belief which makes a Liberal party stand 
Catholic sponsors for generations unborn ? l*or our 
part, we believe it equally impossible that men, 
who.sc course of reading and thinking hud led them 
to embrace the political principles which have been 
enforced in the Spanish constitution, should approve 
the article in question, as that a nation, still bigoted 
to such doctrines, should be disposed to receive that 
constitution, it has been answered, we know, that 
the political part of the Spanish code was calculated 
to overturn the law concerning religion. But was it 
not to be feared that the reverse might happen ? Or 
was it consistent with the wisdom of constitutional 
legislators to combine the most irrcconcileable prin¬ 
ciples in the fundamental laws of the state? Had 
they been more temperate and yielding in their po¬ 
litical views.—had they not alarmed every Spanish 
prejudice by their plan of reform, they might have 
tound their religious adversaries less on their guard, 
and gained some ground on the side of toleration. 
But the Spanish constitution was. like one of those 
treaties wliich wily politicians sign with a mutual 
hope that they contain the elements of destruction 
to the Ollier contracting party. The Liberak's, un¬ 
able to cope with religious prejudice, trusted to the 
operation of democratic principle; the bigots, cut off 
from their main body within the walls of Cadiz, 
clung to their monstrous privilege of keeping the 
conscience of every Spaniard in bondage. The Li’ 
berates meant more than they dared to express—the 
bigots gained all they w'anted. 'J'hus, while victory 
was apparently oil the side of the former, the latter 
held, in the religious intolerance of the country, now 
raised into a constitutional law, the strongest pledge 
of a future and more permanent triumph. Tiie 
events which followed the return of I'urdinand must 
convince every impartial judge, that the great mass 
of the Spaniards were not disposed to second the 
views of the Liberales ; and that, if the constitution 
has, at a later period, had influence enough to nrm 
one part of the kingdom in its defence, it owes this 
support tu the injustice and misconduct of the Court 
faction after the restoration, and not to an original 
attachment on the part of the people. 

Return of The rapid scries of misfortunes wliich had shaken 
i^criliniind thc imperial throne of France to its foundations 
VI r. from opened the'way for thc return of the captive Ferdi- 
i-roncc, Madrid. His appearance on thc frontiers 

would, a short time before, liavc been hailed by his 
subjects with general and sincere joy. But on ab¬ 
sence of six years, employed by the friends of con¬ 
stitutional liberty in disseminating the principles of 
political reform, and fomenting a spirit of jealousy 
against the crown, had now created an active party, 
who dreaded thc appearance of a monarch, born and 
bred a despot, among a people whose habits were 


those of implicit obedience. The arrival of the fa- Spam, 
mous I’alafux (who, since the taking of Zara^sa,'*^*V*^ 
bad been a prisoner in France), bearing dispatches 
from the king to the regency, threw the constitu¬ 
tionalists into great consternation. Ferdinand an- 
< nouncL'd tu the regency that he had concluded a 
treaty with Napoleon, w hich, in his opinion, “ con¬ 
tained no condition that did not accord with the ho¬ 
nour, glory, and interests of the Spanish nation; us 
tiiat country could not have obtained a more advan¬ 
tageous peace after a successiun of victories.” This 
implied aeknuwledgiiient of successive defeats, this 
readiness to conciliation with Napoleon, were strong 
indications of a mind habituated to feelings very 
(lilfcrcnt from those which had influenced thc 
Spaniards during the eventful war against thc French 
emperor. Such want of sympathy with those na¬ 
tional feelings, which might have been supposed 
must flattering to any other man in Ferdinand’s cir¬ 
cumstances, gave little hope of his quiet submission 
to laws and principles which were plainly intended to 
1 educe his power, and make him the first .subject of 
thc kingdom, instead of its ub.solutc sovereign. 

The ilcgcncy, composed of Cardinal Bourbon (a 
man, who, though related tu the royal family, bore in 
thc. weakness of bis mind the best security against 
ambition) and Agar and Ciscfir, two naval ufiiccrB 
of respectable abilities in their profession, whose 
only recommendation for that post seems to have 
been the absence of every qualification wliich might 
have given thc slightest probability to their elec¬ 
tion—this Ilcgcncy beheld with alarm thc danger 
which Uircatencd the system from which they derived 
their power, 'fhe treaty was, of course, rejected, 
and thc attention of the constitutional government 
anxiously fixed on the means of averting the blow 
which was already aimed at their authority. 

By a decree of the Cortes, the king was suspend- Precaution', 
cd from the exercise of all power till he shoulddie ('m;- 
takc thc oath which the new constitution prescribed; 
a route was made out for his journey from the fron-,„“,*“™‘ 
tiers to Madrid, and an escort directed to watch 
over him in his progress. Thc Cardinal, president of 
the Regency, was to meet his royal relative on' the 
roiv^, under strict injunctions not to perform thc 
usual ceremony of kissing the king's hand. General 
Copons, the military commander of Catalonia, was 
made thc bearer of copies of thc constitution, and of 
the decree which suspended thc royal authority. 

These he was to deliver into the hands of Ferdinand 
on thc frontiers of the kingdom. 

The king entered thc Spanish territory on thc 
24th of March 1814, and followed the route pre¬ 
scribed by the Cortes, till thc vicinity of Zaragoza af¬ 
forded him a pretext for visiting that renowned scene 
of Spanish patriotism. He soon perceived a general 
indifference to the constitution among thc lower 
classes; a jealousy of the new men who had risen in¬ 
to importance by means of thc late changes; and a 
revival of those feelings of passive loyalty which thc 
unbounded power of the Spanish monarchs, during 
BO many centuries, had blended with the national 
character. From Zaragoza, Ferdinand repaired to 
Valencia, a city well affected to thc crown, where 
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Spain* Elfo, a royalist general, had the command of a con- glei between the people and their rulers. Hie popular Spun, 

siddrable body of troopH. Thither flocked many leaders aimed at the possession of paramount power, 

grandees and dignitaries of the church, anxious to while nothing but uncontrolled authority would satisfy 

inform the king of the favourable turn of public the. crown. 

opinion in favour of an absolute monarchy. The On the 4th df May 1814, a decree was solemnly RnamptioD 
cardinal, who, missing the king on the prescribed • promulgated, in which the Cortes were declared ille- of Abiulutc 

road, had been obliged to retrace his steps, arrived gal, and all their- laws consequently rescinded. The 

at Valencia, when a numerous train of royaiisHi, ready spirit of the worst times of the Spanish monarchy * 
to support (heir master, would have placed a lltildcr seemed to have dictated this first act of the restored 
and abler representative of the Cortes in diliicalties Ferdinand—that king for whom Spaniards of all 
from which it would be almost impossible for any classes, opiniops, and denominations, had been lavish 

one to extricate himself with credit. The weak of their blood. Having thus announced his inten- 

prelate’s attempt to follow the directions he had rc- tion to wipe oif the memory of constitutional free- 

ceived, added humiliation to thc'act of homage into dom, he set ofl' for the capital, preceded by a divi- 
which he was awed by the king’s frown. His ki-ss- sion of Elio's army, under the command of General 
ing hands, however, did not save him from banish- Egula. T'hcsc troops found no resistance cither on 
merit and deprivationofthe two secs ofToledo and-Sc- their way to Madrid, or upon entering that town, 
villc, which he held together with the pope’s consent. The people, on tlie contrary, seemed generally dis* 

Hcvulhinn of The progress which the constitutional principles posed to greet the approach of the absolute king. 

Keeling in had made was so slight, and the new political system The Cortes, thus despised and neglected by the ma- 
tlie Nation, [jaj j^tely lost so much among people otherwise in- jority of the Spaniards, and internally cankered by 
dined to a reform in the state, that it was easy to the presence of a strong party, who had constantly 
foresee a revulsion of feeling in whicli the great mass, aimed at the destruction of the system which they 
which had hitherto been nearly passive, would give had sworn to support, were instantly dispersed by 
the court party an irresistible preponderance. Fer- the soldiers. The arrest of the two inferior regents, 
dinand's advisers were sufficiently quick-sighted to Agar and Ctscar, and of the president and secretary 
seize the favourable moment. Elio, in the name of of the Cortes, which took place on the nights of the 
his military division, presented a memorial to the 10th and 11 th, seem to have been considered as pre¬ 
king, in which he was entreated to govern in the paratory steps to tiie re.ippearancc of Ferdinand in 
manner ofhia ancestors. A petition, signed by sixty- the capital. 

nine members of the sitting Cortes, reached the king. The news of these events had scarcely reached the t,vni<iiniri.- 
aboul this time, describing that body as a mere tool chief towns in the provinces, when the mob, headed by turns of Ju> 
in the hands of a republican party, without freedom their usual leaders, the priests, broke out into fiercetliirmnt 
of debate, and acting under the control of a mob demonstrations of joy, calling for the instant rcstora- 
regularly hired to take possession of the galleries. tion of the Inquisition, and hastening to demolish the 
A more favourable opportunity has seldom pre- lapidary inscriptions, which the Cortes, irom the 
sented itself to any monarch for consolidating the vanity of displaying their triumph over their oppo- 
privilcges of his crown, while he promoted the hap- nents, had caused to be erected in every town and 
pincss of his people, than that which the circumstan- village. It is fortunate, indeed, that no bloody 
CCS of Spain oflered to Ferdinand at this moment, scenes followed this reaction of a long suppressed 
The feeble roots, which the new political principles popular feeling; though a desperate attempt was 
liad struck in the nation, were just kept alive by a made at Corunna against the most active members of 
recollection of tlie ruinous follies of the preceding the Liberal party in that town, who had been pre- 
reign. The slightest security against the recurrence viously committed to prison. 

of similar excesses, granted by the throne to the Had Ferdinand and his advisers allowed their spint of Ut. 
people, would have deprived the Liberal party of the judgment to prevail over their resentment, they veuaf di^ 
remnant of their influence. With his own party, the would have readily perceived that their future sccu- b> 
king was still absolute; and his will would nave been rity was not consistent with the habits of insubordi. 
obeyed without the least attempt at evasion or resist- nation which the Spanish mob was so rapidly acquir- 
ance. Ferdinand might have confirmed the aboli- ing; and that lenicncj| and tbrgivcncss were the most 
tion of the Inquisition, and the existence of the eirectuai means of thinning the ranks of their ene- 
CortcB. He might have established a Chamber of mies. The court party, however, showed a fixed de- 
Peers, and raised the grandees, by that means, from termination of allowing full sway to their revengeful 
a state of m'oral and intellectual degradation, which spirit. The arrest of between thirty and forty depu- 
renders them worse than a useless burden to the ties of the late Cortes, attended with seizure of pa- 
statc. A few reforms in the internal administration pers and sequestration of property, was decreed by 
of the kingdom might, if proceeding from the crown, the king, who appointed a commission of three 
have enabled Spain to rise gradually, and without judges, two of whom had been fellow-deputies of the 
convulsions, from her former languor into a state of prisoners, to collect evidence against them. By 
convalescence ; during which, life and energy would, another order, the members who had subscribed the 
in due proportions, diffuse themselves through the above-mentioned petition for the repeal of the consti- 
wholc body. But unfortunate Spain was doomed tution, were invited to criminate the Liberal depu¬ 
te suffer from the same cause, which, in our opinion, ties for their conduct and opinions during the last, 
threatens Europe with a long series of bloody Strug* session. 
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H**®* In the cotme ®f thh jwneoution n(>tf ene wet 
"“^ipared who badt direcUy orindirectljrf contributed 
to the estebliihment of the consututional •^•tem. 
The number of state prisoners was increased in the 
month of June, by the arrest of forty*five indinduals, 
formerly members of the Cadiz Cortes, and literary men 
of eminent talents, who had assisted the popular go¬ 
vernment with their pen. The trial of the prisoners, 
ifauch a name can be given to judicial proceedings, 
which precluded all chance of acquittu, was con¬ 
ducted with more than Spanish dilatoriness. Three 
sets of judges were successively appointed and re¬ 
moved; till the king, impatient of further delays, 
ordered a list of the prisoners to be laid before him; 
and in a decree of the l£th of December 1815, each 
of the names (about seventy in number) appeared 
before the public, bearing the sentence which Ferdi¬ 
nand, in his own writing, had affixed to them. We shall 
give the following by way of specimens. Count 
Torino, Mina, and Florez de Estrada, who had 
evaded pursuit, and fled the country, -were con* 
demned to death. Arguelles, who may be consi¬ 
dered the author of the constitution, was sentenced 
to eight years’ exile at Cduta, on the coast of 
Africa. Canga Arguelles was confined to the for¬ 
tress of Peulseola, in Catalonia, <for an equal period. 
The same length of confinemCMc was assigned to 
Martinez de la Kosa, and to Calalruva, two distin¬ 
guished members of the Cortes. The four eccle¬ 
siastics, Villanueva, Muu6z-Torrero, Olivdros, and 
Cep£ro, were sentenced to six years' imprisonment 
in didbrent convents, and to the loss of their bene¬ 
fices. A’lvarez-Guerra and Garcia-Herreros, who 
were ministers to the Regency on Ferdinand’s re¬ 
turn, and Generals Valdes, O'Donoghue, and Villa- 
campa, who had evinced a firm attachment to the 
new system, were to be imprisoned for periods of 
eight, six, and four years. Quintana, one of the 
first ornaments of modern Spanish literature, who, 
probably from his great moderation, and love of 
studious retirement, bad never been elected a mem¬ 
ber of the Cortes, was sentenced to be imprisoned 
six years in the fortress of Pamplona. Strict orders 
were issued to deprive the prisoners of all communi- 
cation, and not to be allowed pen and ink. The 
persons contained in the list, who had not escaped, 
were seized in tlic night of the 17th December, atid 
subsequently removed to their destinations. 

It was not more safe to be admitted to Ferdinand's 
confidence than to side with the enemies of his arbi¬ 
trary power. Macanfiz, his confidant, in France, 
was arrested, the same night, by the king in person. 
EscAiquiz, Ferdinand’s tutor, ,and one of his. compa¬ 
nions in exile, was, at this period, disgraced and re¬ 
moved to Zaragoza. The Duke of San Carlos, an- 
other of the king's adherents in his misfortunes, was 
dismissed from we ministry. 

The court party having gratified their spite, 
wished now to secure the support of the clergy, 
whom the Liberals had offended. By a royal order 
of the 30th of May 1814, all purchasers of church 
property were compelled to restore it, without re¬ 
ceiving compensation.' The Inquisition .was regular¬ 
ly re-installed, and urged to exert its jpowers against 
all persons suspected of Liberal opinions. A boil 
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was obtained .^roia the Pope for the restoratijM of ajpste. 
the Jesuiu in Spain. Monb and bigots 
sole directors of the king*« eoosciencc. Copcem^' 
that the times when Sparah monarchs could trample 
down their subjects, without being disturbed by a 
sibgle murmur, had returned; he publicly declared 
himself not accountable to any, except God and 
his confessor,” and thus proclaimed bis will to be 
thQ.||^. 

The convulsions, however,' which had agitated the PnigrcH of 
kmgdom, could not but have roused the dormant 
energy of such spirited people u Uie Spaniards. 

The novelty, it is true, of the political doctrines which 
the Cortes had sanctioned; the disturbance whiqh 
the new order of tilings hiul given to the national 
habits; the doubtful, or stUl unpqrceived advantages 
of the Liberal institutions; tlie jealousy which is 
always created by the sudden elevation of.|ew men; 

—^uch were the main sources of the dissuisfaction 
with the Cortes, which restored despotic power to tlic 
bands of Ferdinand. But a fresh disappointment 
awaited the fond hopes of the people. Ferdinand 
could not recal the languid repose of former days. 

The spell of custom, which bound the nation to¬ 
gether, with the ties of mere form, and made the 
strength of millions shrink before the shadow of 
power, had been broken for ever. The court, be¬ 
sides, had found the treasury doubly drained, from 
the cfiecis of former extravagance, and the demands 
of the late war. Bribery and venality wore soon 
seen to prevail round the throne, to a greater extent 
than in the time of Godoy. The army, who had 
been hitherto amused with promises of regular pay 
and promotion, began to groan under want and ne¬ 
glect. . Officers of high rank appeared about the 
streets in the night imploring the charity qf their 
fellow countrymen. The armed bands, or Guerillas, 
who had assisted in the defeat of the French, having 
now nothing to expect from Ferdinand, and being 
unfit to resume liabits of industrious labour, became 
regular and organized banditti. Melchor, the lead¬ 
er of a numerous band, infested the whole of Extre¬ 
madura, for a considerable time, setting Uie helpless 
magistrates at defiance, and committing all sorts of 
atrocities. 

A government so unable to gratify the aipbition 
of its adherents, and so incapable of afibrding pro¬ 
tection to the people, could not employ restrictive 
measures without hastening its own destruction. In 
vain did tlic court party silence the press, or bribe 
it into their service. Facts, which crowded before 
the eyes of the public, and addressed themselves to < 

their feelings, pleaded, daily, the cause of liberty, in 
the most powerful language. . 

Many of the Spaniui officers, who were prisoners Secru 
in Prance, had become Free-Masons in that countrj', tics- 
and numerous lodges were established in Spain, du- ^ 
ring the occupation by Napoleon’s armies.- Mason¬ 
ry had at all times been held in the utmost abhor¬ 
rence by the church and government, and both had 
employed their respective weapons to deter their 
subjects from its mysteries.. Finding now that the 
evil they dreaded had found its way into the coiw- 
try, nothing was left untried in order to check its 
progress. A fresh sentence of excommunication was , 
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Stuliii. obu&wd from tfie Pope agktnat Frecl'MuoM. The aoere^^ known. But the eSeet of* ftwdlTdiMMe, Sp^. 

w1 ^ Inc^niion itreeed out. In every province, the officers conb^ing the abitnct principles of dempcrsejr dli« 

who bsil*l»en initiated in France, aa well oa the gniaed imder monarchicel forraa, and Traced to 

members pf the Spanish lodges. Fortunately, thepr practieal laws or simple declarations, woaid engiq^e 

were too numerous to be punished with all the ri* the attenrion of thousands; for the shallowest and 

gour of the law. But the imprisonment of some, and most undisciplined mind will readily catch Ae no> 

Mo fears of all, were sufficient to prevent the Spanish tion of sovnvignty inherent in the people; and, in 

Masons from acting collectively. proportion W the want of deep views on the complU 

Comunenx. It was, however, about tliis lime, we believe^at cated machinOtv of human socie^, will be the seif- 
another kind of secret societies, exclusively politfcal, complacency of the young politician, who imagines 

were formed in Spain. The members assumed the he has obtained a clue to evei^ problem of govern* 

name of Comuntrot, to denote that they met in the ment. 

spirit of Padilla and his followers, who, under the The effiicu of the new Constitution, considered as piof.KM of 
same appellation, rose against the encroaching des* a poIiUcal pamidilet, could only be checked by 
potism of Charles V.* An extensive correspondence dignified and judicious conduct of a court supported 
was established between the associates in the differ* by the most respectable classes. But Ferdinand 
eiit provinces, who, acting in concert, and according was surrounded by a medley of cowled courtiers, 
to a fixe^plan, were ready to seize the first oppor* intriguing prints, and old placemen, all poor, and 
tunity of restoring the constitution. all ambiUous. The king himself had much to ask 

Public burn- ’fhough wc account it a Mgnal misfortune that for, and but little to give, save empty titles. The 
of the gpanjghpatrioUsm had not a less objectionable rally* army, who had now learnt their irresistible weight 
ing point than the Code of the Cadiz Cortes, yet it is in political changes, become dissatisfied and restless 
probable that, but for the existence of such a definite under a state of things which doomed them to neglect 
object for whidh to contend, the enemies of despot* andpoverty. Theinnridr gentry, of which a greatpor* 
ism would not have been able to combine their efforts, tion depend on court favour for places, saw, with dis* 

Men possessed of more talents than the purblind may, that while the late reform had swept away many 
crew who surrounded the throne would have easily of the situations uMHCi government, such as remain* 
seen the necessity of setting up some rival Charter; cd were reserved for those only who had never wa- 
any thing in the shape of a.Fundamental which vered in their allegiance to monarchical despotism, 
might divide the public opinion, and diverAt from a The' young men, lastly, Of the middle classes, who, 
constitution which had been conceived in a spirit of during the existence of the Cortes, had had a taste 
violent hostility fit the crown. But Ferdinand’s of the agreeable excitement of a popular system, 
counsellors to«m the course which was most apt to could not brook the death-like apathy which follow* 
raise the new code in the estimation of the country, ed the restoration. 

As many copies as could be obtained at Madi-id were ,Tbe malcontents, though numerous, and constant- Activity d 
heaped on a cart, together with the journals of the ly augmenting, would have fodnd it difficult to com- ‘>ie 
Cones, The guilty voludies were thus conducted, municate with each other, to calculate their strength, 
wtUiludicrou>Bolemnity,to one oftlie public squares, and direct it with skill, if the secret societies had 
and there committed to the flames by the hands of not created among them something like the union and 
the hangman; This contemptible triui^h was closed activity which, in free states, are the effects of a well- 
with a solemn Te Deum in the collegmte church of regulated party. In spite of tlie Inquisition and its 
the capital. emissaries, the Comuneros held meetings in most of 

The efibet of prohibitions and autos daft against the head towns, and kept up an active correspond* 
boola is well known; it gives them repuution in all ence among their lodges. Cadiz, whose political 
countries; how much more among a people lyhose temper has been described already, was, it seems, 
eyes were just opening to a perception of the intel* the head-quarters of the conspirators. They could 
lectu^ thraldom in which tliey had been kept by si- not have fixed upon a more advantageous position; 

milar means;_a country, where the notion that the for, besides the opportunities which its numerous and 

merit of a work should bo judged by the anathemas changing garrison constantly afforded of tampering 
it lay under, was making a rapid progress i ’ with the officers, some wedthy merchants of that 

The constitution of Uie Cories, though ill suited place had devoted dieur fortunes to the restoration of 
to the institutions, habits, and feelings of the bulk of iiberqr. 

thcT Spanish nation, is a manud of popular principles. Cadis and its nejgh|pmrhood had been made the General Mo- 
which might, under any circumstances, bring con- rendezvous of the troops which, under the command nllo practia. 
■ slant accessions of strength to the Liberd party. A of Generd Morillo, were ordered by Ferdinand’s go-*^ 
train of rcaBoning» however powerfolf upon the rights vernment i^inst the' revolted provinces of South ^ '' 

of the people, would make but a slight impression in America, f It beine now agreed among the XiAer- 
a' country where close and industrious reading is alt that toe intended revolution diould be effected 


* Fide Robertson's Charles V. 

f The unyielding and illiberd spirit of the Cortes in r^rd te the Colonies was closely followed by the 
king's government op his resumption of absolute power. It if a curious dreumstance that tlie Liberd par¬ 
ty, who, by their obstinate rethssl of the demands of the Colonies, urged them into open rebellion, should 

A 
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9pwn- bjr th« army, tba preiflnoa of a atrong milltarv divi» 
MOD reluctantly engaging in a dan^oua service be* 
yond ihn seasi must have greatly raued their hopes 
aod inoreased their activity. Moriilo’s Idjralty was 
triad, and he seemed for a tine ^ waver between 
the obvious duties of his station and the suspicious 
call of revolutionary patriotism. * It is said that the 
General was found, at first, mdy to listen to the 
ofiers of the patriots; and if it be true that he sub* 
aequently thought it necessary to make a sponta* 
neoua confession before the Inquisition, be must hare 
been present at some masonic meetings ;.>-a crime 
from which, we believe, none but the members of 
that tribunal could give absolution at that period. 
By what precautions of the patriots, or what subter¬ 
fuge of Morillo (who, though shrinking from the pro¬ 
posed rebellion, might yet be unwilling to break for eVer 
with a determined and fast growing faction), the ef¬ 
fects of such a recantation were not felt by the 
lodges, we are not told, and cannot conjecture. It 
is a fact, however, that Morillo embarked with his 
troops while the secret societies continued their la¬ 
bours unmolested. 

I'oriier's GoHcia wss ono of .the provinces to which the 

Atti'tnptnnd Cadiz patriots had extended their secret influence. 

FaijurL- in Don Juan Dies Porlier, an officer who had distin- 

(.niiciii. guisbed himself against the Frsspl^ was at tEis time 
confined, under siupicion of disafiection, to the Cas¬ 
tle of San Ant6n, near Corunna. His health being 
impaired after a year's imprisonment, be obtained 
• leave to proceed under an escort to a watering-place 
in the neighbourhood. The officer, to whom the 
prisoner was given in charge, waa a member of- the 
secret societies, in correspo^ence with the head 
lodge at Cadiz. He soon put Porlier in possession 
of the plans for a military insurrection which were 
then under discussion among the patriots, and ear¬ 
nestly urged him to strike the first blow in the pro¬ 
vince of Galicia. Many officers in garrison at Co¬ 
runna and Fcrrol ofiered also their services to Por¬ 
lier, who, miscalculating bis means, aqd judging of 
public feeling from that which prevailed among his 
friends, was not long in accepting the dangerous 
command to which he was invked. Attended by the 
officer, whose duty it was to prevent bis esMpe, and 
the twelve soldiers command^ by that officer, Por¬ 
lier entered the city of Corunna, about midn^ht of 
the 18th September 1815, and was soon joined 
most of the troops in that town. Suraorted by bu 
associates, he arrested the governor and the psiooipal 
supporters of the StrvUe party. The imprisoned Li¬ 
berals were set free, uid such proclamations as are 
usual on these occasiou wm posted about the 
town. The oath to the ennaffiutioa of 1819 waa re- 


AIN. 

peated, and a detachment of 800 men was or^red Sieia. 
to march on Ferro],, where the gan^o, it wiMiid, ’'i—y. — * 
only awaited the presence of Porlier to declSS% in 
favour of the constitutional mtern. But the royalist 
party had been actively employed In that town since 
the arrival of the news from Corunna. Emissaries 
were sent to mix with Poriier's troops on their march. 

They found him with his detachment at the village 
of (Ojl^enea, where the tromg were to pass the night. 

Tbw non-commissioned officers were soon gained 
over, and the men yielded to the first suggestipn of 
making their peace with the king’s government by 
the seizure of their leaden. Porlier and some of bis 
officers were at supwr when the soldiers surrounded 
the house. The officers, it should seem, were able 
to escape; but the General, being obb'ged to surren¬ 
der, was executed at Corunna, on the Sd of October. 

Porlier met his fate with the dignity an d ^ mposure 
of a man who feels conscious of the juSnee of hie. 
cause and the purity of bis intentions. Had that 
unhappy officer possessed means to keep his ground 
till Cadiz, Barcelona, Valencia, and Zaragoza, had 
declared themselves, the revolution would hare been 
complete, as it happened at a subsequent period. 

Our limits do nht permit us to mention the'nume* i,acy'ii At- 
rotfs conspiracies which were discovered and quelled tempt in (V 
after the death of Porlier. But we cannot omit n 
brief account of the unfortunate attempt made by 
General Lacy in Catalonia, nhere, during the latter 
part of tte war against France, he had commanded 
the Spanish army against the invaders. As a reward v 
for his services, Lacy bad been pointed Captain- 
General of Galicia; but bemg suspected by rerdi- 
nond’s goverametit, he was removed to Catalonia, 
and epnfined within the limits of a certain district. 

In the spring of 1817, Lacy, obtained leave to visit 
the mineral waters of Caldetes, near Barcelona. He 
there met with several discontented officers, with 
whom he planned an insurrection. It was exj^ected 
that all tile garrisons of Catalonia would mutiny pn 
the 5th of April, a day on which Lacy was to raise 
the standmd of rebellion by Uie assistance of the re- 
iment of Tarragona, which was stationed at a short 
istance. Two companies had been gained over by 
the lieutenant-celonri, when die whole plan was dis¬ 
closed to the colonel by two subalterns ki Lacy’s 
confidence. The colonel appealed to the loyal¬ 
ty of the yet undebauched part of the regiment, 
and he was answered by a display of zeal in the 
royal cause. Tbsi two revolted companies joined 
Lacy, who, perceiving no other movements in his 
favour, began a march to Mutar6, proposing to naise 
tha peasantry, or to escape into France if he failed of 
support. The peasants appearing everywhere either 


have virtuoUy sanctioned the separation, by stopping the reinforcements which might have given a.chance of 
•access to the Spaniard. For an accotuit of the war of independence in Spanish America, see the Articles 
New Guahada, Mexico, and Bvbmos Atubs. 

* We relate this and similar facts on the authority of Mr Blaquiere’s HutoricaS Iteoiew of the Spanish 
Retnivtian, which we hove followed in the narrative of that period. From our personal knowledge of Spain, 
we iuive considered ourselves entitled to use our own iudgioent in rejecting some circumstances which seem 
to have been admitted into that woak iirom tbe author's honest bat excessive confidence in some of bis Spa¬ 
nish authorities- 
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Sinln. bottile or indiflihrent, the soldiers were diriieartened, 
and'«Bl off to a man. Lacj took shelter in a cot¬ 
tage; bat Was soon betrayed and taken. It rras not 
' deemed safe by the government to execute the sen¬ 
tence of death which a court-martial pronounced 
against him, within the walls of Barcelona, whero a 
strong feeling of compassion had shown itself towards 
the unfortunate Lacy. It was, therefore, reported 
that tlie king had commuted the sentence into' that 
of imprisonment for life in the fortress of Majorca. 
Lacy's removal took place under that impression. 
He was cruelly undeceived, on his arrival, and de¬ 
sired to prepare for death within a few hours. Laey 
was shot in the ditch of the castle at five o’clock in 
the morning of the 4ih July 1817. 

Succmtul From ’the character of the^c attempts, and the 
IleTidutioii temper manifested by the bulk of the people, a dis- 
Bcar saw. pjjgj^Qnakp? observer will readily adopt the conclu- 
'sion, that’'the endeavours of the patriots depended 
for success on some happy combination of circum¬ 
stances, which, by once disconcerting the weak go¬ 
vernment of Ferdinand, and making him yield even 
for a moment, would give an impulse to that impas¬ 
sive mass who had hitherto beheld the contest un¬ 
willing to share its dangers. For it is clear, that a 
great majority of the nation, though determined not 
to make nr modify a government for themselves, 
would readily submit to any political system which 
might happen to obtain the ascendancy, ‘i he chances 
were, therefore, in favour of the active pdlty, who, 
tJiough BO often defeated, hod still sufficient courage 
and perseverance renew their attacks On a dull 
enemy, who adhered, from ignorance and weakness, 
to a plan of defensive warfare. 

liitciulcil It was not long before the erroneous policy of the 
HxpiiUiii II (.fluri; of Madrid, in regard to the revolted colonies, 
presented to its enemies at home the means of rc- 
iskmNmUi establishing the constitution, and making their party 
Anicrira. paramount in the state. Instead of paying the ar¬ 
rears of the army, the only body of men which 
could effect a revolution, the blind obstinacy of Fer¬ 
dinand and his advisers employed all the money 
they had been able to collect, in fitting up a second 
expedition, which was to reinforce the Royalists at 
Venezuela. The troops which were to embark in 
the autumn of 1819 had been collecting in Andalu¬ 
sia, then governed by Henry O'Donnell, Count of 
Abisbal, whose assistance in the restoration of arbi¬ 
trary power had been rewarded with the military 
eomraand of that province. The expeditionary ar¬ 
my was, consequently, under his command till it 
should sail from Cadiz, and the various corps bad 
been quartered at no great distance from that resi¬ 
dence of the Captain.General. 

It will be readily admitted, that a more favourable 
opportunity could hardly offer itself to the Patriots 
than the presence of a military division, whose offi¬ 
cers were favourably inclined to their cause, and 
where a eenerol dislike of the service, for which it 
was intended, was prevalent. The prospect appear¬ 
ed the more favourable as it was credibly reported, 
that O'Donnell, wishing to atone for the mischief he' 
had done by on excess of loyalty, had volunteered 
to be the leader of the inauirgction. The report wai, 
indeed, well-founded. The (^ptain-Gcneral himself 


bad flxed a day fbr proclaiming the constitution, 
and meetings had been held at hn residence for the 
organization of a temporary government. Some oC. 
fence, it ieems, had beeiv given him at one of these 
conferences, by the determination of Separating t^ 
civil from the military command, when the revolu¬ 
tionary government should be established. He had 
continued, neverthelesk, at the head of the conspi¬ 
racy, and even urged the necessity of anticipating 
discovery by striking the blow on the 8tfa, instead of . 
the 15th of July. On the 7tb, O’Donnell repaired 
to Port St Maiy's, where all the infantry had been 
collected by hn orders. Sarsficld, his second in 
command, was to join them, the next morning, in the 
plain of Palmdr, with the oavalry which was quar¬ 
tered at Xerez. 

Soon after sunrise, on the 8th, the infantry was 
drawn up in the place of their rendezvous. The 
officers who were in the secret could hardly refrain 
from breaking it to the troops under their com¬ 
mand : yet waited with impatience the arrival of 
the cavalry, and the presence of their general. Both 
were at length seen at a distance, and approaching 
in opposite directions. O'Donnell, with his staff 
and Sarsfield at the head of the horse, came up at tba 
same iqoment. But, instead of the expected signid, 
the cries of Ftea ih’Rey, which were raised by the 
cavalry - as they galloped along the line, were in¬ 
stantly re-echoed by the infantry! The deluded 
conspirators were immediately called in front of the 
troops, and Abisbal himself gave the necessary or- • 
ders fat their removal under an escort, to some of 
the neighbouring fortresses. 

The duplicity of Abisbal had rendered such an 
effectual service to the cause of despotism, and the 
repealed defeats of the'LiAeraf party had so clearly 
shown the difficulty of giving an impulse to the low¬ 
er elasses in its favour, that it is quite surprising to 
find a complete revolution effected within a few 
months of the event we have related. ‘But the 
court party were not stupid enough to mistake Abis- 
bal's conduct for pure unalloyed devotion to the 
crown ; nor yet sufficiently politic to secure his ser¬ 
vices to the king by such rewards as might satisfy 
his ambition, and make him seal, by his subsequent 
conduct, the well-merited distrust and hatred to 
which he was exposed among the Patriots. He was 
removed from the command of the expeditionary 
troops, and a man scarcely known by his title of 
Count Calderon, and much less by any talents dis¬ 
played In the service, appointed to succeed him. 

The reappearance of the yellow-fever at Cadiz, liinsl Sue. 
soon after the impriHjnnent of the patriot officers cen of the 
at Palmdr, obliged t^government to remove the *^'«w**’ 
troops to more healthy spots, at some distance. Ar- 
coB was made the head-quarters; the rest of the ar¬ 
my was divided between Las Cabezas de San Juan, 
to the north of that town, and AlcaU de los Gazdles, 
in the opposite direction. This was considered a 
favouroble opportunity for carrying into execution 
the same plan whidi had failed through the treach¬ 
ery of O’Donnell. The members of the secret so¬ 
cieties, at Cadiz, engaged to procure the escape 
of the prisoners, one sn whom, Quiroge, had been ap- 
puintep to be the commander-in-chief of the revolt- 
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Spam- ed army. Eiem was, io the meaBtmie> to-be placed 
at the head of the inaurrectian. 

The 1st of Januaiy 1820, being fixed upon, the 
soldiers were gradually gained over by means of the 
!;o]d with which the oflScers were supplied from 
Cadiz. On the morning of that day, Riego drew out 
the battalion of Aaturias, of which he had a tempo¬ 
rary command, and having proclaimed the constitu¬ 
tion, began hia march towards Arcos, where, by the 
aisistanoe of part of the officers in that town, he in¬ 
tended to seize the general-in-chief. Quiroga, who, 
it was expected, would be at liberty, by that time, 
was to march with the forceg stationed at Alcald, to 
the Isla, and from thence to the gates of Cadiz, 
which, if he could reach before the news of the insur¬ 
rection, would be thrown open by some officers of 
the garrison, now enrolled in the bands of the in¬ 
surgents. Riego, though arriving at Arcos mucii 
later than he had expected, effected the arrest of 
Calderon, with scarcely any difficulty. Quiroga, 
being much longer detained in his march, could 
only take possession of La Isia. Riego advanced to 
Xerez, thence to Port St Marj's, and finally joined 
Quiroga. The strength of the patriots was about 
five thousand men, unsupported by either artillery 
or cavalry. - t 

The period which followed tMff junction fs one 
which throws considerable light on the state of the 
public mind in Spain, and shows the difficulty, which 
wc have pointed out already, of giving an impulse to 
the great mass, who, influenced by inveterate habits, 
will take no side in tliesc political struggles. < 

Five and twenty days had effipsed sinco the pro- 
Munii (o clamation of the constitution at Los Cabezas, with- 
Tnonro, revolution making any visible progress. A 

n m. paper warfare was carried on by the leaders at the 
Isla, and the authorities at Cadiz; but the patriots 
were left to their own resources within a very limit¬ 
ed spot, while troops weie collecting about them, 
and the activity of the loyalists at Cadiz precluded 
all hope of assistance from the revolutionists who 
were within the walls. To rouse the spirit of the 
country, and spread the flame of the insurrection, 
Riego proposed to lead a flying column of 1500 
men, in such direction as circumstances would al¬ 
low. Followed by a division of the royalists, who 
seemed more determined to harass him than to flght, 
he successively proclaimed the constitution at Chic- 
Idna, Conll, Vcjcr, and Algeciras. Though ordered 
by Quiroga to march back to the Isla, Riego found 
it necessary to proceed in the only direction which 
the royaliste had left him. In this situation, how¬ 
ever, he spent three days at ^er, in public balls 
and banquets, where officers anlTprivates mixed in¬ 
discriminately with the town’s people. From thence 
the flying column advanced to Malaga, closely 

J iursued by the enemy. Meeting with no support 
rom the inhabitants, Riego proceeded to Antequera. 
Harassed by incessabt marches, and having some¬ 
times to fight their way through detachments of the 
enemy's forces, Riego took the determination to 
push, with the remnant of his force, now redneed, by 
desertion, to about 300 men, into the faatnmei of 
Sierra Morena, where they eluded further pursuit 
by dispersion. 


fhe patnota of the Ism had seen three 4oog 
months elapse without any prospect ol bupporjkJI^ 
their countrymen, and trusting merely on the 
forts of the secret societies, which had hiUierto ap-^|^(*?^* 
peared unavailing. Mina had, however, enteicd theof Spafiiu 
valley of Bastdn, in Navarre, on tiie 2Jtli of Febru- 
ary. ^ Ho had been, long before, obliged to fly into 
France in consequence of a fruitless attempt to over¬ 
turn ^he government of Ferdinand, and now he 
hastened to lend his assistance to the patriots. Fie 
found a numerous band ready to follow his staddard. 

The garrison of Corunna, headed by Don Carlos 
Espinosa, a colonel of artillery, had ribcn, about the 
same time, against the Captain-Generul of Galicia, 
and proclaimed the constitution throughout Uie whole 
province. Similar movements took place on the 
first days of March at Zf^ragoza, Carthagena, Va¬ 
lencia, Murcia, and Granada. 

Tlicse insurrections, though partial, couiBnot but Ferdiniuii] 
appal the weak, ignorant, and unpopular party, di* 
which surrounded the throne. Had Ferdinand been 
able to depend on the loyalty of an able general, bo 
still would have found fidelity among the soldiers, 
and a great part of tbo officers. It was, however, 
an expiring feeling which, in the prt^ent circumstan¬ 
ces ot the country, a mere breath could extinguish. 

Should the general, to whom the command sif a cen¬ 
tral army, which was to be formed in La Mancha, be 
inclined to betray bis charge, the king himself 
would be #ligcd, by the coDstitutiotaalists of the ca¬ 
pital, to save bis life by the assumption of their 
badge, and surrender, at once, ar ducretion. 

Abisbol was still at Madrid; and b» lato import¬ 
ant service gave hopes that be would he faithlul to 
the king, for whoso sake he had sacrificed the honour < 
he had pledged to the patriots. It was considered 
improbable that he would .change a iuurth time in 
his politics; and he was, accordingly, invested with 
the command of the army of La Mancha. Rut, be¬ 
fore he quitted Madrid, on the 3J of March, he had 
plotted with the eolonels and superior officers of tbo 
garrison, engaging to declare for the constitution as 
soon as he should reach Ocana, where one of his 
brothera commanded a battalion of infantry. True 
to this last engagement, Abisbal proclaimed the con¬ 
stitutional system, the day .after he had quilted the 
court. He established a communication with the pa¬ 
triots of La Isla, and left the final completion of the re¬ 
volution to hisrcconciled friends, theliberalsofMadrid. 

The account of the military insurrection at UcanoL 4 
did not fail to produce the effect wliich had been' 
prepared by the constitationalists of tlie capital. An 
immense crowd surrounded the royal palace, who 
called on Ferdinand to accept the constitution. 

Things had now come to a point where there was no 
room for deliberation. The king appeared at the 
balcony holding a copy of the constitution in his 
hand, as a pledge of his readiness to swear observance 
to its laws. As, according to that code, the mo¬ 
narch cannot exercise his portion of autliority till he 
has taken the oath therein prescribed, a committee 
of government was installed, who should convoke 
the Cortes, in whose presence alone the king nn 
perform those acta which put him in full possession 
of his constitutional righta. 
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BpMB. .Whataref mj be the merit! of the p^timit By$- wa# taking place ia the itreetii and in Aa prindpal ^n. 
te«k|irbk>ii the ioccoa* ef the Spanish Likaraks «- square of Cadia, where the paeide had aaiembled to 

' ^ *^‘t"'**«tor^,«^hateverthg caniura which competent tmd w;itDeu the proclamation. The instruments of this 

I'mmM, dispsAskmate judges may pass on tlie means which bwbaroiis deed were the privates and non.commis> 

mill ibe ensured their success,—there is something so glorU sioimd officers of two battalions of infantry, called the 

sute Pru out io the first results ol the oh wgc, that, for a mo* Guides, and the Logalisti qf Ferdinand the Seventh, 

ment at least, the heart must give itself up to mere Instigated, as it is believed, by the governor of the 

feeling, and oblige reflection to riirink and be Mient. town, and the chiefs of the royalist party, the sol* 

The instant disiiersion of tliat abomindile tribunal, diers had engaged to disperse the multitude, and 

the Inquisition, and the liberation of the state pri* prevent the intended ceremony. Imrge quantities 

soners, whmn Ferdinand allowed to linger in con* pf wine and spirits had been sent to the barracks, 

. flnemeat, were acts which might ennoble a worse so that the men were in a state bordering upon in* 
cause tbae that of the Spanish Liberals. They were toxication, when they, broke out with their arms, 

performed without delay, and, as far as circumstan* From the moment these monsters were loosed, 

ces permitted, by the hands of the mob—a danger* they continued firing, indiscriminately, upon the 

otts instrument indeed, which can never be employ- people, ull their ammunition was exhausted. About 

ed without misohief; but which would lose much of five hundred persons,, men, women, and children, 

ita desti|ictive character if it were only used, as the were seen in the stiects of Cadiz, dead, dying, or 

lost tesenree, in the defence of humanity. wounded, before Uie authorities of the place had 

iMssncre st As it has been our study so to perform this rapid taken any measure to stop the massacre. Some oifi- 

Tsdiz. sketch, as to put Uic reader in possession of such cers of the Andalusian militia, not on duty, ran, of 

facts as may enable him to understand the principles tlieir own accord, to their barracks,and, drawing up in 

and temMr of the two gTC<>t parties which contend great haste, part of the men sallied forth into the 

for political power in Spam, we cannot omit the streets, where ffiey exercised themselves, with the 

bloody and oisgraceful scene which took place at utmost zeal, in protecting the lives of the defence* 

Cadiz on the 10th of March, the day which had less citizens, and giving help to thq wounded. The 

been appointed to proclaim the constitution. author of this article fcpls the greater satisfaction in 

The accounts from Madrid had dashed the hopes, recording this act of coursgc and humanity, as he 

with which the unfavourable circumstances of the believes it passed unnoticed, probably because the 

constitutional trftopsof La Isla, had flattesed the An* Andalusian militia had, to tlie last, remained in the 

dalusian royalists. Urged by a blind and ferocious royalist army. He received, at the time, an ac- 

spirit of reveDge-*-pcrbaps encouraged by some dark couos of the whole transaction from an eye-witness 

hints from persons who could effectually screen them of unimpeachable veracity. In -the evening of the 

~the partisans of absolute monarchy contrived a sggie day, the soldiers who had been employed in 

plot, of which the absurdity is hardly exceeded by the massacre, were marched out of Cadiz. Ihe dc- 

ils barbarity. ^ puties from the patriotic army, coming forward from 

The Captain. General Frey re, on the receipt of their places of concealment, surrendered themselves 
dispatches announcing the King’s acceptance m the into tbe hands of the Captain* General, who, still 
Constitution, repaired to Cadiz from Fort St Mary’s, hoping some favourable turn in the affairs of the 
in the afternoon of the 9th of March. The impo- royalists, confined them within tbe Castle of Saint 
tience of the triumphant party to have the Constitu* Sebastian. Indeed, so blindly confident were the 
tion proclaimed, scarcely flowed him to postpone that leaders of that party tliat the insurrection would 
ceremony till the next saorning. But a desire that yet be qudlcd, as to have ventured on giving pub* 
the chien of tbe patriotic army, whom he had invit* lie thanks to the assassins. But the next dispatches 
ed, should be present, was a sufficient reason to from Madrid put an cod to their hopes. The depu- 
cbeck the eagerness of tbe people. Quiroga, tbe pa- ties were set at liberty. Both Frcyrc, the Captain- 
triot general, was, however, too well acquainted with General, and Campana, the governor of Cadiz, were 
the temperand dispositions ofhis enemies, to acquiesce arrested, to take tlieir trial. That trial was, how- 
in the demand that he should disband his trooj^, and ever, delayed till public indignation died away; and 
# allow tlia unarmed soldiers to mix with the citizens, we have not beard of any punishment inflicted on 
at tbe ensuing solemnity. Four officers olooe, pre* the criapunels. 

ceded by o flag of truce, wgre sent to witness the The Constitutional System being now completely Re.AfKin* 
proclamation. Being admitted to the presence of the restored, and in action, the Cortes assembled at biv, Charac- 
Captain.G«neral, tbe evident uneasiness under which Madrid in June and the King took his solemn ^r, and 
they perceived him labouring, and some exjpressions oath, befmre tiiem, on the 9lb of the following 
indicating a degree of anxiety for their safety, had month. 

just begun to raise thehr foars, when (he report of We might here conclude this article, leaving the 
mnsquetry, mixed with the cries of the sufiering, or task of describine the events of this new era to those 
affrighted multitude, auddenlj changed suspicion into who^ free from the mists which always envelope and 
most appalling certainty. Freyre baueoed out distort the passing transactions of political revolu* 
ct the house, without provimng for the safety of tbe tiona, would be wle to record them without the 
deputies, who yet were so fortunate as to find the danger of being misled by their own prejudices, or 
memia ef escaping tbe fory of tboir enemies. tbe misrapresentatlons of parties. But we feel that 

lu thu mean time> the most atrocious massacre we should not do justice to our redden, did we con* 
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.Simin. je without attempting a brhef afcetcb of the charac* 

ter and temper of the Government of the Cortes, their 
chief aims in the reform of the country, and the ob« 
Stacies which have hitherto opposed their system. 

The Cortes ExtraorJinai^, which were convened 
on the restoration of the constitution, contained most 
of the patriots who had suflered during the arbitrary 
reign of Ferdinaod>^the original contrivers and snp> 
porters of the constitution. This was a measnre 
which the military reformers of the Isla could not, 
and, probably, were not disposed, at that time, to 
opp<»e. But the seeds of jealousy between the two' 
parties, the contending claims of the liberators, and 
those they had set free, could not remain dormant 
and inactive. The Ista Patriots naturally aspired to 
the first places and influence in the state: the Old 
Liberals soon feit their own dependence and inferio¬ 
rity. The Secret Societies Were now more active 
than ever, and a rivalship between the Free-Masons 
and the Comuntros grew out of the diflerent prin¬ 
ciples adopted by each of these parties, who, in 
their character and views, might be compared to the 
Old Whigs and the Radical Keformtrs in England. 
The Free~Masons, however, soon found themselves 
defeated; and those who had been forced upon Fer¬ 
dinand, as his Ministers, were displaced to make room 
for the friends of the Revolutionary army. 

The Cortes, though elected under the influence of 
the triumphant party, and acting under the direc¬ 
tion of the popular leaders and their emissaries, who 
were regularly stationed in the galleries of the Hfiuse, 
exhibited a degree of moderation which does honour 
to the national character. The measures of retalia¬ 
tion were limited, and inflnitcly less severe than those 
in whicli the king's friends had indulged. Even the 
most violent democrats, those who had placed them¬ 
selves at the head of the populace, were satisfied, for 
a time, with the awe into which the Revolution had 
thrown their opponents. But the numerous conspir¬ 
acies, subsequently discovered, increasing the fears 
of the new patriots, a deed of horror was perpetrated 
at Madrid, on Uie person of a dignified priest, which, 
from the perfect indiflerence shown, upon the occa¬ 
sion, by the existing authorities, we strongly suspect 
to have been planned by the secret societies. It was 
indeed evident, since that period, that nothing was 
done but through their influence in Spain. 

Few of these atrocities were needed in that coun¬ 
try to paralyze into perfect paisiveness a ||reat part 
of the population, especially among the middle and 
higher classes, and to revive those habits of silent 
submission to '* tlie powers that^,* which a tyranny 
of ages had confirc^. Mad W*been in the power 
of the new aovernment to establuh themselves vrith- 
out encroeening upon the rights of the church, and, 
thereby, confirming the suspiciona of infidelity, under 
wliich all denominations of Liberals have long lain 
among the Spaniards, the resistance to the new order 
of thinM would havelieen limited, at leoit for a time, to 
a very inconsiderable and powerless minority of the na¬ 
tion. But, unfortunately fur the interests of fireedora in 
Spain, die old political system is too intimatelyblended 
with the strongest religious prejudices of the coubiry. 

To steer clear of this rock exceeded the powere of 
human wisdom. The Cortes Exlraordinaty, as well 


as tha Otiiaarjf, wbid^ succeeded (hem, contaiMI a 
lai^e proportion of the talent, though scarcely any 
of' the rank and property, of the country. Most of 
tlie cier^men, and perbape all tha lawyers, who had 
obtained scats, belonged to that class of ^aniarda, 
who, free from^ religious prtjudices, but having 
no system of their own to support upon thesa points, 
would dirink from an open contest with riio eea*. 
lots, without, however, letting pass any opportunity of 
showing their spite, by a aide-blow. The peeunfaiy 
wants of the governteont; the desire of gamiog par- 
tiEBDS to the constituiiooal syatem by the tvansfor of’ 
property, exclusively under its sanction; toeethar 
witli the opportunity which the existing cucum- 
atances presented, of indulging the secret, though* 
strong, feelings of aversion to the nationid system of 
religion, which rankle in the bosom of evea|piliberid 
Spaniard, betrayed the Cortes into meaaurae which 
could not fail to drive the bigoU into an open and 
desperate resistance. Oue of the first steps agiuost 
the religious orders was die suppression of those pro¬ 
perly called jlfoiiAt,—such'Ualivedunderthe Ascetic • 
institutions wbidi preceded the establishment of the 
mendicant ordere in die thirteenth century. As 
their, houses were wealthy, this measure might be 
suspected to proceed rather from a wisB to increase 
die resources of the government, than from ill wil^to 
tlic establishments themselves, which, besides, had 
long censed to be objects of veneration for the moss 
of the people. But when, in the pure desire of re¬ 
moving the most' odious nuisance to which the reli¬ 
gion of the country has given birth, the Cortes de¬ 
creed the abolition of the privileges hitherto enjoyed 
by the heads of the mendicant orderswhen they li¬ 
mited the number of convents, and subjected the 
individuals resident in each to a local superior, under 
the jurisdiction of the diocesan when impecUmenti 
were thrown in the way of taking religious vows, and 
the admission into the secular clergy, of such as were 
willing to throw offthe cowl, was encouraged;—when 
even the helplen viedms of superstition, the nuns, 
were proteaed by the civil magistrate, in case diey 
evinced a desire to break (he perpetual imprisonment 
of the cloistertlie alarm of the bigota was turned 
into downright frenzy, and even the court of Home, 
conscious as it is of its weakness, thought it neces¬ 
sary to resent the insult. 

. A step, much more questionable both as to its 
policy and justice, was taken by the Cortes agmnstr, 
the church interest, in the abolition of one half of 
the tithes. Had they appropriated this portion of 
the church property to tlie use of the State, the spo¬ 
liation might have been excused upon the plea of 
necessity. But the Cortes well knew that the farmers, 
once freed from the religious feeling which enforces 
the payment of tithes, would find means'to defraud 
the civil authorities of nearly all the sequestrated 
portion. The measure was, therefore, simplydirected 
to the acqukition of friends to the new order of tilings. 

We mention these detached specimens of the 
policy of tho Cortes, not so much for the sake of 
their intrinsic importance, as in order to show the 
temper of the Liberal pacty, and contrast it with that 
of their opponents. And here we cannot help lament¬ 
ing that want of sjmee compels us to omit the details 
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^ J fat the ilepoite of the Ministeni presented 
' td thf' tJjpHbish legisleture in 1821 and 1828, as to the 
natoMfand extent of the resistance offered to the pre* 
IJ'itcm b/une part of the nation. Cautious as 
ttey afe in their language, and desirous to make light 
ofmeinfluence and resources of their adversaries, ond 
great and important fact ts cleariy establUhed from 
their evidenee-r'a fact which has always forced itself 
upon ot^r conviction, and which, from the knowledge 
we have of the country, appears to us in the shape 
of an almost insuperable obstacle to a speedy triumph 
'of fVecdom in Spain—namely, that the present is a 
purely religious contest, in which one party engages 
with all the sincerity end etraight.ferwardness of 
‘zeal, while the other has to defend itself under the 
disadvantages of onavowed principles, and disguised 
views. 

The Minister of Grace and Justice begins his Re« 
port of the Ist March 1822, by declaring that ‘'the 
evils arising from the existing circumstances of the 
clergy are of the greatest magnitude.” He then 
- proceeds to state the quetfflons that had been agitated 
between the two courts of Rome and Madrid, giving 
a long detail of the theological and canonical argu¬ 
ments with which the Pope’s objections had been 
met. Of thAe points seme Were yielded to the Spa- 
jaiirds, some absolutely insisted upon. But the most 
resolute opposition had been made against a decree 
of the Cortes, prohibiting the remittance of Spanish 
funds fur bulls and dispensations. And here wo beg 
our readers to observe the circumstances of the 
whole transaction, as highly illustrative of the moral 
and intellectual relations in which the mass of the 
Spaniards stand, with the small party who have seized 
the reins of Government. When the Spanish Minister 
at Rome communicated thisdecrcctotbe Papal autho¬ 
rities, he found that two thousand five hundred and 
forty-one bulls had been stopped for want of payment. 
Alarmed at the consequences of this spiritual embargo, 
the Spanish government paid the whole amount of tlic 
lees. But the sum had scarcely been laid down when 
the mail brought Jifleen hundred petitions for bulls of 
the same private nature^ Baffled by the irresistible 
power of .religious prejudice, the Spanish Ministers 
were under the necessity of engaging for the pay¬ 
ment of all bulls relating to Spain, utitil they should 
be able to compound with his Holiness for an annual 
sum. The account of this transaction concludes 
with the following observation of the Minister: “ We 
shall thus be able to slop the contraband in bulls 
which has been set on foot already, and which is 
likely to increase the contributions to Rome to a 
muen greater extent than before, Ss the parties con¬ 
cerned, finding the regular channels obstructed by 
government, have bad recourse to others which, from 
their private and confidential nature, will require 
greater sacrifices on the part of the petitioners." Wc 
eanirot dismiss Uiis topic without observing, that one 
of the most certain and abundant sources of revenue 
arises, in Spain, from the sale of an annual bull, call¬ 
ed the Bun nf the Crusade, which the government 
(even the liberal sovernment) buy of the Pope, and 
retail to the people. The Report of the Minister of 
Finance for the same year observes, that by the Cortes 
having placed the produce of this pious sale in the' 


‘hands of the provincial treasurers, it had diminiihed spsb 
from 1,800,000 of reofe. a month, to about 838,360 
of the same money. The re-establishment of the 
Commissary <(f the Crusades, a dignified ecclesiastic, 
into his former authoril^, had, however, increased 
the sale to 1,073,674 reals a month. 

Whatever might be the caution and timidity of the 
middle classes of Spain, espeeially those that ere pos> 
sessed of some wealth, or exercise any lucrative 
branch of industry, it was impossible that fbe more 
violent and daring of the sincere Catholics sfaculd 
remain perfectly inactive under a state of things so dis¬ 
cordant with the truly national sentiments and habits. 

The rabble of the large towns, which is numerous, and 
quite worthy of that name, had, since the revolution 
of 1820, been gained over to the constitutionaiigts; 
but the peasantry, who, to tliis day, have sliown a ge¬ 
neral dislike of the new system, would afford a con¬ 
siderable number oi' active and determined partisans 
to any who should be ready and able to marshal them 
under the standard of the Faith ,word by which the 
Spaniards'denote the Catholic religion, such as'it was 
established in (Jieir country. Few months, indegd, 
had elapsed, when conspiracies were detected in 
various parts of the couittry; and Guerilla parties, in 
support of Religiou and the King, were found ranging 
over the provinces. The seeds of a civil war had 
thus been brought into activity, and in tlie opinion 
of all who are well acquainted with Uio dilatoriness 
and obstinacy of -the Spaniards, the character, and 
circumstances of the contending parties were, alone, 
enough to threaten tlie destruction of every source 
of power, wealth, and happiness, in that devoted 
kingdom. 

It was not long, however, before a determination iiostlUty i.f 
was observed, on the part of France, to encourage Prance id 
and support the Spaniards, who were actually in arms, ^ 
or ready to take them up, against the new system of'”"®®***- 
government. Emigrants were protected on the 
French side of the frontiers, and enabled to organize 
themselves into military divisions. The yellow-fever, 
which attacked Catalonia, in the summer of 1822, 
afforded a pretext for establishing a Cerdoa Sanitaire, 
which might act as an army of observation. French 
money was employed in raising fresh disturbances id 
the kingdtm; and, it is more than probable, French 
influence fomented the conspiracy Of the Guards, 
which, on the 7th July of the same year, would have 
placed the King out of the hands of the Cortes if be 
had had either the will or the courage to join the 
troops, who awaited his presence at a short distance 
from the palace. 

A congress of tbi powers which compose what is 
known by the name of the HeU^-AUiance, was, at 
this time, about to be assembieoaK-yiwona. From 
the character of the government#' of Austria, Prus¬ 
sia, and Rusaia; ana their .jiabitual fears of the 
spirit of political refona, which for the lost thirty 
years has shaken the foundations of all absolute mo¬ 
narchies, it oeuld hardly be imagined that Spain 
should pass unnoticed at this meeting. Nor was it 
long berore the disclosnre of their views and princi¬ 
ples, joined to Uieopen avowal of-hostile intentions 
against Spain, on Uie part of France, evinced a set¬ 
tled agd systematic plan for restoring absolute mo- 
. i 



SPA 

Spun aarchyin the fonyier kingdoiD,and opposing, through* 
„ J out Europe, every curMilmeDt of monarchical power, 
tiiire.' however exorbitant and oppressive, and every at* 
tempt to cstabiish the liberties of the subject, upon 
permanent and definite grounds. In vain did Eng* 
land remonstrate against the impolicy and injustice 
of interfering with the domestic concerns of an inde* 
pendent nation. Notes, conceived in a spirit, and 
couched in a style which could only irritate the 
feelings of the constitutionalists, and strengthen 
their hands by wounding the pride of the na* 
tion, were addressed by the three Sovereigns of 
Austria, Prussia, and Russia, to their Ministers at 
Madrid, demanding a change in the constitution, as 
the condition of the permanence of these accredited 
agents at that court. Lest Europe should be left in 
doubt 08 to the nature ofthechAiges thus perempto¬ 
rily required, the French King, on the 2Sth of Janu*' 
ary 1823, announced to the Chambers, that he had one 


Kxtent, STAFFORDSHIRE, an inland English county 
limiiidai icii, of an oblong form. Its greatest length from iiorth- 
rtolis** ^ south-we*.! is about sixty, and its greatest 

.10 IS. breadth about thirty-eight miles. It contains 1.14-8 
statute square miles, or 734-,720 acres. It is bound¬ 
ed on the north by Cheshire, west by Shropshire, 
south by Worcestershire and Warwickshire, and 
east by Derbyshire. The great divisions are five 
hundreds; but, as each of these is subdivided into 
tlic north and south portions, there arc effectively 
ten hundreds. I'hcsc contain 181 parishes, 23 
market towns, .md one city. The whole of the 
county, with the exception of two parishes, Ls with¬ 
in the diocese of Lichfield and Coventry, and com¬ 
prehended within the archdeaconry of St.iff'ord. 
Population. According to the census of 1821, the increase of 
the population in the prceetling ten years had been 
at the rate of sixteen per cent. At that period, the 
inhabited houses were 6.3,319, and the f.unilics oc¬ 
cupying them 68,760; of those families, 18,286 
were chiefly employed in agrieidture, 42,43.5 in 
trade, maiiiifa'ctures, and liandicraA., and 8060 com¬ 
prised ill neither of those classes. The whole num- 
lier of persons was 341,040 j of whom 171,668 were 
males, and 169,372 females. V 

^acp Ilf tlic The middle and southern portions are generally 
I iniuiry. level, but interspersed witli gentle eminences. The 
northern ilivision is of an opposite character, the 
surface being for the most part bleak and hilly. 
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hundred thousind troops ready to match iato Spain, , Spshi 
unless Ferdinand VH. .were allowed to give lo hit 
people itultitUiont which they cannot hold but from 

A principle so monstrous, backed by a threat to ^ 

unbecoming and dissonant, in the mouth of one who 
has had to long to shrink from military force, could 
not but urge the Spanish governors into a determin¬ 
ed resistance to any proposals of accommodation 
which should imply the least yielding on their side; 
and the invaeion of Spain by a French army, with the 
avowed purpose of restoring despotism, the monks, 
and the Inquisition, took place on the I7th of April 
1823, about the time when, fiileen years before, ano¬ 
ther French army violated that territory, under pre¬ 
tence of giving it a ConsUtutional Code, and wiping off 
the disgrace which those barbarous institutions cast 
upon the national character. * (fc s. a.) 


The general elevation of this district above th« 

southern part of tlie county is about two or three 

hundred feet; but some points rise to the height of 

from 1200 to 1500 ; of those the moat elevated arc , 

Bnnster and the Weever Hills. In the vsdleys on 

the b.snks of the rivers are some tracts of country 

equal to tlie most beautiful parts of the island ; of 

these, the district betwixt Lichfield and Stone, and .* 

the picturesque banks of the Dove, esiiccially at 

Ham, are very remarkable. 

The soil is various, but the strong clays are the Soil uu! 
most predominant; next in extent is the sandy soil, Climaw. 
chiefly to the south of tlic Trent. Ihere is no 
chalk, and only a small district is calcareous. The 
meadows, especially on the banks of the Trent, are 
most rich and luxuriant; and, though^ on spots 
there is much inert peat, yet, when it is drained 
properly, it becomes valuable, pasture and meadow 
land. The climate is generally raw and moist; the 
rain that falls on an average of several years is about 
36 inches. The quantity of snow, in the winter on 
the moorlands, is very great, whidi may contribute 
to the general coldness of the district. 

The Trent, tlie tliird river in England,, is the R'''*" “J* 
principal stream of tlic county. It rises at 
pool on the confines of Cheshire, and enters Derby¬ 
shire below Burton, after having formed a junction 
with the Dove; through the whole of its course in 
tills county it is a clear and ratlier rapid stream.' 


• By a proclamation of the Spanish Regency, an authority established by Ae French, every public act since 
the Revolution of 1820 has been declared null and void, and tlie country is to be reinstated into the same 
condition as it had been before that change. The moderation with wliich, during the interval of w»*ing 
and pubi^hiDg tliii article^ tlie Prince D'Angouleme has behaved in Spaln> though it can never justify the 
armed interference of his government, might seem to invalidate our charge, o.s to the intended restoration of 
thd Inquisition. What the real feelings of his Royal Highness’s government may be upon this point, the 
author of the article has not the means to ascertain ; but be knows too well the spirit of the partjf^ into 
whose hands it appears that the French wish to put the fate of the Spaniards, not to fear that the execrable 
tribunal, to which Spain owes her degradation and suflerings, will rc-appear in that unfortunate country. 
Should his suspicions prove true, he has no hesitation to assert, that all the blame and disgrace of such a 
restoration belongs to those who, when they were determined to interfere with the private concerns ot the 
Spaniards, did not care to extenuate the infringement of national rights, by any stipulations in favour 01 the 
general interests of the invaded country. 

VOh. VI. FART 11. ® ^ 
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Suflicil. The Dove is celebraterl for tlw picturesque scenery 
uliirr. through •which it In its course it receives 

tlic Mqjiifohl anil the Hamps, tuo streams which 
ai*e lost ill suhtenvutoii'i clianiitK, but again emerge 
Bt the di'^tfiiice of some miles, ami rejoin it. Ihe 
smaller rivers are tlie 'raiiie, tlin Wythe, the Sour, 
anil the IViik, all of which oni}ity themselves into 
tlie Treat. No part of tireat Ilrilain is so intersect¬ 
ed with navigable canals ns Slafiiu dshire, and in no 
coiintiy has their beucficial effects been so extensive¬ 
ly experienced. 'Ihe Ciraiid Trunk was planned 
and executed by Mr Brindley, the mo.st eminent en¬ 
gineer thnt’tver exeitid talent in this jieciilmr 
branch of iiilriid navigation. 'I bis canal is about 
91 miles in length; the fall of water to the north is 
326 feel, and to the south fJlC iWt. It is 21) IVait 
wide at the toji, and about four leet deep. It unites 
by navigation the internal trade of the great malts 
of London, Liverpool, Hull, and Bristol. The 
branclits t.'i it evlend from it in every direction arc 
very numerous, and serve to eonncLt the great ship¬ 
ping ports with all those districts, m the centre of 
tlie kingdom, which produce those heavy commodi¬ 
ties whoie weight would make tliein almost worth¬ 
less without the means of cheap conveyance to dis¬ 
tant markets. 

Minirslt. The chief mineral productions of the comity are 
iron and co-il, and these are so ciqiious that the} aj»- 
|jear to ‘be almost inexhaustible. Upw.srds of 

* 50,000 acres have been afreaily as'ccrtained to have 

IwiK atli till in beds of coal; and, iiotw ithstunding the 
length of time, and the extent to which they have 
Ix-cn worked, it is calculated that not one-tenth of 
tlicir contents have liein }et consumed. The strata 
of this mineral, in the mines already worked, vary 
in thickness from C-t to .'J6 feet. Every portion of 
tlie civil district abounds in iron ore; and the .strata 
of that mineral are gtncrally found hcne.ith a 
stratum of coal. C upper and lead are also raised, 
hut not to an extent nearly iqiproacliing that of 
iron. Limestone, frt cstone, alabaster, marble, uehre, 
gypsum, and clays of v.irious iliscriptiuns, apjilica- 
blc to the pur|iosc8 of the potteries, arc most abun¬ 
dantly extracted from the bowels of the earth. 
1'bough salt springs are both copious and richly im¬ 
pregnated with that luineial, no rock salt has bgin 
yet <liscovor6d; but it is siijiivostd there are some 
abundant repositories of it beneath the surface. 

Manofac- The relative proportion of the employment of the 

tuna. several families show the great preponderance of 
manufacturing labour in tlnie county. 'I’he whole 
of tile southern part is occupiid in tlie difftrent 
workings of metals. Wolverhainptoft is the chief 
seat of the nuimilactiire of locks, key s, hinges, bolts, 

' and the heavier kinds of iron vv are. Walsal furnishes 

buckles, bitts, stirrups, spurs, and all the kinds of 
liardware used by saddlers. VVednesbury sup¬ 
plies guns, iron axle-trees, saws, trowels, hammers, 
edge tools, and I’ast-iron works of every kind. Al- 
nllosCall the villages in the vicinity of these towns 
contribute in a greater or leas degree to supply part 
of the work for which die town nearest to tnem is 
tlie great mart 

The northern jvart of Staffordshire is cclebrafod 
for the excellence of its earthenware, with winch it 
supplies the consumption of the greater portion of 
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the civilized world, 'fhe great extension of this Sfsiford- 
manufocture has been owing to the scientific skill 
and {icrsevering energy of one distinguished indivi- 
dual, the late IVIr Wtdgewood; whose combinations 
of the different earths, and study of the arts of de¬ 
sign, h.xs given a value to that which before was al¬ 
most worthless, and increased to a most wonderful 
extent the wraith of his neighbourhood, and the 
number and comfort of its inhabitiuits. By means 
of the canals, tlie pipe-clay from Dorsetshire and 
Devonshire, and the flints from Kent, arc brought 
to the bjiots where the clays and coal abound; and 
tlie finished giMNls, by the same me ana, are convey¬ 
ed to the great shiyiping ports, from whence thepr 
arc distributed to all ports of the globe. Salt is 
made from natural springs at Shirleyweek, and, of 
late, at Lord Tallxit’s works at Ingestrie, to such 
*nn extent as to supply all those parts of the mid¬ 
dle of the kingdom which are not in more close con¬ 
tact' with the rc-^ncries of Northwich or Druitwich. 

'i’here are some respectable establishments at Cheadle 
for making brass and copper goods. Shoes .ire ma- 
mifacliired On an extensive scale at Stafford and 
at Newcastle. At Tamworth arc great works for 
jiriniing calicos. Burton has manufactures of ale, 
of great celebrity, of hats, and of several kinds of 
cottongooils. At Leek there are large and flourishing 
estiiblislmieiits fur ribbons, Imiiilkerchiefs, ferrets, 
galloons, ami other kinds of silk goods. 

'J'he cultiviiled lands of this county are nearly all Agnfulture. 
inelosed within good hedges, e'hicfly of the white 
thorn, in fields of from twenty to thirty acres. The 
general rotaliiui of crops in the ekiyey soils is, 1st, 

Fallow ; 2il, Wheat; 3d, Outs, after which it is laid 
down with clover, trefoil, and rye grass, for two or 
more years. On breaking up an old sward, the usual 
course is, 1st, Oats; 2d, Fallow; 3d, Wheat; 1th, 

Oats, and then the grasses. On the more friable 
sods the rotation is, 1st, Fallow; 2d, Wheat; 3d, 

Beiinv, or pease; 4th, Oats,,anil then the grasses. 

On the light soil, tlie Norfolk system of turnips, 
barley, clover, and then wheat, is most commonly 
followed. 

The black cattle are geiierully of the long-homed 
breed, and have, of late years, been much iui])rovcd 
by the spirited exertions of some distinguislicd indi¬ 
viduals. 'Bike sheep arc of different races; the new 
Leicesters arc said ti' be tlie most predominant. 

About Camiocli and Sutton Colfield they have a 
breed much resembling the South Downs. On the 
moorland there is a breed with white faces, without 
horns, and long eonibing wool. The county is well 
stocked with timber, especially on the estates of 
some of the great proprietors. The lands in an un- 
iiuproved state are still cstiniated to amount to neat¬ 
ly one-tenth part of tlie whole county. 

The lioman antiquities are the Watli^ Street AmC^uitiv 
and the Ichnicld roads, which pass through it, and 
the remains of ancient stations or encampments. 

The Saxons have left few remains here that merit 
particular attention. 

This county gives titles to the following peerages: nikB, and 
Marquis of Stafford, Earls of Ferrers, Talbot, and licyKK'ntH- 
llarrowby. 'I'he county returns two members to the*""- 
House of Commons, and two each are sent Saga 
Lichfield, Stafford, Newcastle, and Tamworth, 
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ftiiflford- The most remarkable noblcmeA and f^tlemcn’s 
‘*'1 scats are the following Trcntham, Marquis of 
Stcnm- Stafford; Bcaudesert, Marquis of Anglesea; Inges- 
I rvme. trie, Earl Talbot; Sandon, Earl of Tlarrowby; 
t. ./Sandwell, Earl of Dartmouth; Enville, Earl of 
Stamford; Shugborough, Lord Anson ; Wrothculcy, 
Sir J. Wrothealey; Wolsely Hull, Sir Charles Wobe- 
ly; Tixtall, Sir T. H. Clifford; Etruria, Josiah 
Wedgewoorl, Esq.; Weston, Earl Brodford. 

Population The population of the principal places are as fol- 
of I iin(ij),il Wolverhatnpton, 18,380; Sctlgley, 17,1.05; Bil- 
“■ ’ ston, 12,003; WaUaLlLOll'; Tipton,! I',5l6’; Kings- 
winfbrd, 11,022; Burslein, 9699; West Bromwich, 
9 >05; I-anc End and Longton, 7100 ; Newcastle-un- 
tlcr-Line, 7031; Wedncsbiiry, 6471; Lichfield, 6075; 
Bowlcy Regis, 6 o 62 ; Stafford, 5736; Henley, 5622; 
IXirlaston, 5585; Uttoxeter, 4658; Biirtoii-iipoii- 
Trent, 4114. 

See Plott’s llhlory of Sdaffiirdsfiirf; Pitt’s Agri- 
ciiltinal Sunn/ of S/affhrdf/ihe ; Aiken's ffniory of 
MancheUer ; Shaw’s IJisimi/ and Aiiliijiiiltct of Staf¬ 
fordshire ; Jackson’s llutoiy^of Lichfield ; Beauties 
q/^England and fVale*. (w. w.) 

STEAM-ENCIINR, PcaKiub’h. In addition to 
the detailed theory of Scesm, and of the Si'eam.- 
Engine,* Riieh as it has alre.uly been furnished by 
tile science of a Robison, and the ingenuity of a Watt, 
aome further theoretical iiivcMtig.itions and computa¬ 
tions are still required from time to time, in order to 
keep p.'icc svith that restlcbs spirit of incessant spe¬ 
culation and practical improvement, to which Oreat 
Britain is indebted for so much of its prosperity; and 
none of tlie inventions which have of late been in¬ 
troduced are so striking, so promising, or at first 
sight so paradoxical, as those which have resulted 
from tile skill and entcr|>rise of Mr I’crkins. In or¬ 
der that we may be prepared to appreciate the me¬ 
rit of these inventions, and to discriniiii.<te between 
tlie effects which aw: the results of new philosophi¬ 
cal principles, and those which are only obtained 
from a high perfection of mecli.inu al execution, and 
a just confidence in the admirablcart with which tlie 
* materials are silected and tempered ; it will be ne¬ 

cessary to recur to the theories of heat and of steam 
which have been already founded on acknowledgerl 
facts, and to inquire how far they w ill carry us in 
explaining all that has hitherto been tnade fublic 
respecting the machinery which has excited so much 
attention, before we allow ourselves to reject the 
principles Atmology^ at present admitted, as 
cither erroneous or insufficient. 

Respecting the density, or specific gravity, of steam 
at different temperatures, there appear to hove been 
three different opinions; that of Mr Wolf, who fan¬ 
cied that it was nearly equal in all cases, and that 
the difierence of elasticity depended only on the im- 
mediate effect of heat, that m Mr Southern, who in¬ 
ferred fVoin his experiments that the density was 
simply proportional to the elasticity, without any 
regard to the effect of temperature; and thirdly, the 
earlier and more probable theory of Mr Dalton, 
which is intermediate between tb^, and which at- 
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tributes the same effect to heat in the e\i>ansion of 
pure steam that it possesses with resjHct to all other 
gases, amounting for each degree of Fahrenheit to ' 
about of tluir bulk at 52', or to ifi-g at 012', 
provided that no additional qi^pntity of maistiire Ik* 
present to furnish fresh steam by its evaporatiun 
The elasticity might he computed from Dr Young's 
formula e=.1781 (I-f..006/)’, iii whichy is reckon¬ 
ed fVom the fi ceding point, and which n.grces suffi¬ 
ciently well with the latest e\p< riments of Southern 
and Urc, as well as with the esrlier ones of Watt, 

Schmidt, Biker, Bctaucouit, Robison, Dalton, and 
others; and we might tiHiisfonn it into the more 
convenient expression Err (1-j-.0039fy, for tho 
number of atmospheres expressing the ela-ticity, 
reckoning the_/’from 212 . But since Mr Southern’s 
experiments, as described in Robison’s Systent of 
Philoaophy, were carried to higher temperatures tlian 
any of those which had been before made public, it 
will be safer to adcqit an cxpui'ent approadiitig more 
nearly to that wliiili he has employed, and to make 
Err (I -f. 004/')’. Notwithstanding, however, thj 
apparent accuracy of thtaecxiicrimcnth, it seems im¬ 
possible to rely on them with pci feet confidence; 
they give, for ex.miplc, the absolute specific gravity 
of.«lr.am at 212 , 7 ,’on »'"bile Sir Humphry Davy’a 
very accurate observation of the perfect identity of 
the space occupieil by oxygen and hydrogen before 
and after diflagration, makes it only jjj'uB, which 
agrees very nearly witliAhe experiments communi¬ 
cate by Mr Dav les Gilliert to Dr Young {Nat. Phil. 

II. p. 397 ), as well as with the uiuch older determi¬ 
nation of Dtsagiilie’-. 

We obtain, upon these principles, the following 
Table of the el.asticities ,ind densities : 


Almo. 

Tlhii tr 

1 OifTcr- 

('oiti] y. 

Specific 


uturus 

rircc. 

Dcnviljr. 

(iraiity. 

J 

212«- 


l.ODO 

1:2600 

0 

249 

vi / 

24 

19 

l.» 

IJ 

n 

10 

i.8y6 

1.1371 

3 

273 

2.742 

1:912 

4 

292 

3.,>6.> 

1:729 

5 

S07 

4..S66 

1:596 

G 

320 

5.150 

1: .505 

7 

311 

.5.917 

1: 439 

8 

311 

9 

8 

6.678 

1-^90 

9 

350 

7.1S2 

1 ^50 

10 

358 

8 170 

1 ;31« 

15 

.388 


11.820 

1:220 

20 

417 

39 
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20 

18 

15 

15 

13 
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60 
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70 
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1:56 

80 
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1:50 

90 
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1:45 
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63.371 

1:41 
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97 
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1105 

845.31 
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• There are, in the Enc^clopeedia BrUannha, very fuU artides under these heads, from the pen of the 
late Professor John Robison. 
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Steam- There U anodicr of Nfr Southern's opinions, which 

Knginc. appears to be almost as difficult to reconcile with 
other considerations ns liis conclusions resperting the 
absolute and relative densities of steam: he imagines 
that the heat consumed in the formation of steam is 
almost all employed in the simple conversion of the 
liquid into a gas, without any great deduction for 
that winch is required for its expansion; whilcj on 
the other hand, if we adrated Dr Young’s compu¬ 
tation, deduced from the effect of expansion and com¬ 
pression on the velocity of sound, we should he 
obliged to infer, that almost the whole of the heat is 
required for the expansion only, and very little, if 
any, would be loft to aupply what Mr Southern ctdls 
tlie constitutional heat of the steam, in contradistinc¬ 
tion to the heat of expansion. Dr Young’s book is 
'’’BO little known, though it has been sixteen years be¬ 
fore the public, that it will not be snperfluons to ex¬ 
tract from it the conii>uttitinn in question, which bears 
immediately upon the utility of ail engines w'ith high 
pressure. 

“ M'e may deduce from" Mr Dalton’s " experi- 
ment," says Dr Young (Vol. II. p. 409)> “an accele¬ 
ration of about 4- to be added to the calculation of 
the velocity of sound ; and, siiKC the results of [di- 
rect3 experiments on sound require an acceleration 
of ■}> or only 4 more, which has been ascertained 
with great accuracy, it may be fair to allow the sup¬ 
position of Laplace and Biot, that the whole accele¬ 
ration of sound is owing this cause. We may, 
therefore, make the exfioneiit of the tlcnsity^^ for 
expressing the change of capacity, and the heat pro¬ 
duced 1450 (x^—1): which, when the density is 
doubled or halved, becomes 131.2”; Qand] a com¬ 
pression of fj-g produce a heat of 1”. 

" Now, it Bp]>enr8 from experiments on tlie sounds 
of different gaseS, and from the sound of a, pipe in 
air of densities the most various, that the correction 
of the velocity of sound is nearly the same in all; 
hence it may be inferred, that the heat produced by 
condensation follows nearly the same law with re¬ 
spect to all gases. This principle may, therefore, 
probably be extended to steam. Supposing the con¬ 
version of water into steam to ab.sorb as much heat 
as would raise its temperature 940°, we may call its 
capacity a” 212°, 1-60, and may calculate a table for 
other tem^ratures, assuming, with Mr Dalton, that 
its simple expansion by heat is equal to that of air. 
Mr Watt has shown, by direct experiment, that 
steam lias a greater capacity, as its temperature is 
lower. 

‘ Hence, if a steam-engine work with double at¬ 
mospheres, the heat being about 24'f°, it will ae^ 
quire 1.87 times as much water, of which the capa¬ 
city [as steam^ is 1.48; and its excess above that 
of water j as much as at 212°; it will therefore ab- 
■erb about 752°, and the heat required for raising 
water.flrom 100° will be aa 1.87 ^147+752) to 
It£-{-940, w nearly as 8 to 5, while the effect is 
doubl^ 

•• Robison sa^t, tbat four ounces of water, at 100°, 
will condense in a second nearly 200 cubic feet of 
■team, redaein|f its expansive force to If this is 
correct, it sets at defwmce all theories of capacity. 
The only distant analogy that can be found for it, is 
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the facility with which rarified air is found to carry Steam- 
off heat, which would induce us to suppose, that the ^ Kng ine- 
capacity of a given bulk of air is much less affected 
by its density than this calcidation appears to demon¬ 
strate;’* and this apology, if we allowed it any 
weight, would carry us still farther flrom Mr South¬ 
ern’s opinion." 

'I'he two steps by which Dr Young’s argument 
proceeds are, first, tlie effect of compression on air, 
as deduced from Ltiplace's ingenious and fortunate 
suggestion respecting the velocity of sound; and, 
secondly, the identity of this effect, as observed by 
himself and others, in air of different densities, and 
in gases of different kinds; whence he infers, that 
the same law may prohalli/ be extended to steam; 
tliat is, as far as wc can depgnd on such analogies os 
have been employed in the doctrine of the capaci¬ 
ties of bodies fur heat, which, however, appear to be 
by no means unobjectionable. A remarkable con¬ 
sequence of this mode of computation would be, that 
water might be converted into steam of its own den¬ 
sity almost without any expense of heat whatever 
fur what Mr Southern calls its constitutional heat; 
for if wc make in the formula 1450 (xk—1 ), 

we have 907 ° for the change of temperature attend¬ 
ing such a compression or expansion; and the re¬ 
sult would be still greater, if we supposeiLthe heat 
evolved to be expressed by n lug x, .taking n above 
400°, for the multiplier of the common logarithm of 
the density. Probably, indeed, both these modes of 
computation give a change of temperature greater 
than the truth for the effect of any very considerable 
compression or expansion of steam; but the lowest 
estimate that we can form of this effect will still 
make it probable that steam is always cooled by its 
expansion below the temperature which would al¬ 
low it to subsist in its rarified state as pure steam; 
or, in other words, tliat a deposition of moisture is 
always immediately produceef by its expansion, and 
that steam is renderra drier by compression, suppos¬ 
ing no heat to be absorbed or cmitt^ in ei^er case. 

The very low temperature at which a thermometer 
stands, in the steam that issues out of a boiler under • 

a very high pressure, is a further proof of the great 
increase of its capacity, or of the great absorption of 
heat occasioned by the expansion. 

Mr i^rkifls's invention, as described in the £diR- 
6 urgA Philosophical Journal for July 1823, appears to 
consist in substituting for the boiler a strong vessel of 
metal, which he very properly calls a generator, 
intended to subject the water to a heat of between 
400° and 500°, and allowing it to escape only 
through a valve loaded with a weight equivalent to 
35 atmospheres, while it is furnished with a safety 
valve loaded to 37, and with a gage indicating, by 
means of a portion of compress^ air, the actual 
pressure of t^ steam produced by it; and even the 
water that returns to tne generator ia subjected to a 
pressure of five or six atmospheres, whiw keeps it 
at a temperature of more than 300°. The generator 
contains eight gallons of water, or 2352 cylindrical 
inches, while the piston is two inches in diameter, 
and the cylinder 18 inches long, containing 72 ( 7 - 
lindrical inches, or as much as the generator: 
affording a stroke of 12 inches, with a pressure ’ 

10 
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Steam* initially of about 430 pounds on each squiore inch, 
‘‘‘"llthat is, about 1300 pounds in the whole, or pro* 
Steam- somewhat less, since the valve of the genera- 

Navigation, tor cannot be supposed to remain open long enough 
for the pressure on each side of it to becuiiic cqiid. 
The danger of explosion’, which has hitherto pre¬ 
vented the general employment of engines with very 
high pressures, is here avoided by the great strength 
.ind the moderate dimensions of tlic apparatus ; and 
besides the safety valves, a thin ball of copper, or a 
safety bulb, is provided, which will only sustain the 
Itressure of 1000 pounds on the square inch, while 
every other {wrt of the vessels is calculated to sus¬ 
tain 40OO. 

Mr Perkins’s mode of applying heat to the water 
appears in reality to be ratrenicly advantageous, not 
so much from any evidfflee that has been produced 
respecting the performance of the engine, as from the 
fact asserted by the writer in the Journal, that " as 
much low pressure steam, of four pounds on the 
squiire incli, may be generated by one bushel of coals,” 
employed upon Uirec tubes of gun metal, communU 
eating, by means of a loaded valve, witli tlie boiler 
of a common engine, as by nine bushels applied in the 
ordinary manner. It has' been conjectured tltat the 
heat is more easily communicated by the generator 
to the water, on account of the more intimate con¬ 
tact which subsists between them, and the absence 
of any nascent bubbles of steam in the neighbour¬ 
hood of the common surface: but it appears to be 
more probable, that by far tlic most material part 
of the -advantage depends upon tlie more perfect 
combustion of the coal at a high temperature near 
the external surface of the thick boiler: for it has 
been sufficiently proved by .Sir Humphry Davy and 
others, that an intense combustion evolves a much 
greater quantity of heat from the same materials 
than a more languid oxygenization. 

However this may be, there is nothing paradoxi¬ 
cal, and nothing marvellous in the operation of the 
engine itself, nor in the rapid production of a quart 
of steam ttam eight gallons of water " almost red not.” 
The writer in tlie Journal hhs fancied that the water, 
as it " flashes out,” may rob the neighbouring parti¬ 
cles of their heat, so as even to leave them below the 
iVeezing temperature, while it is itself much above 
the boiling; but diis supposition is in direct oppo- 
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sition to every thing that we know of the properties Sieam- 
ofheat. If we reason at all in natural philosophy, we 
must reason from analogy: such a phenomenon as U 
tj^is would be incredible, even if it were asserted N^toTion. 
upon the direct and clear testimony of the senses; _ - 

but to assume it as a probability, without pretending 
that it has licen observed, appears to be setting com¬ 
pletely at defiance the obvious dictates of common 
sense. There is no other imtance uikalever in which 
a body, contiguous to another, and exceeding it in 
thcrmometrical temperature, does not communicate 
heat to it rather than receive heat from it: nor, on 
the odier hand, is there anv one fact bettides, that 
could be imagined to favour the hypothesis of a sud¬ 
den and general communication of heat between the 
distant parts of a material substance, like tliat whi^ 
appears to take place with regard to the electrical^ 
fluid. 

llie quantity of water, thrown out at each stroke, 
appears, from the tabic of densities inserted in 
this article, to Im! of the quantity that would fill 
the cylinder, tliat is of the content of the ge¬ 
nerator, and its conversion into steam at any tern, 
lierature would not require, at the utmost, more 
than 940° of heat, that is, a quarter of a de^ee for 
the whole of the water in the vessel, and possibly 
not* above one fifth of a degree: and it is obvious, 
tliat the parts nearest the surface might easily fur¬ 
nish this with sufficient rapidity, and yet without 
approaching very near to the " freezing tempera¬ 
ture." 

But whatever mistakes may have been made re¬ 
specting the principles of Mr Perkins’s engine, there 
can be no reason to doubt of its possessing some 
considerable advantages in practice, Which he will 
probably soon be enabled to establish, by the accu¬ 
rate test of its performance in pumping up water, 
as compared with that of the engines at present in 
common use, which are said to be capable of raising 
a weight equal to that of the coals consumed to the 
height of above halt' a million of feet: so tliat, in 
order to make good the expectations that have been 
held out to the public, he will have to raise an equal 
weight to about five million feet; and when this has 
been performed, he will have triumphantly redeem¬ 
ed the pledge that has been given on bis behalf. 

(A. L.) 
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iliiUffyoT '1 'hb idea of propelling vessels by the action of 
Sicaui-Nsvi-irlieels or paddles, instead of oars, seems to have oc- 
curred at a remote period. The mode of carrying 
the project into execution is clearly, though concise¬ 
ly, described in a vary curious and learned treatise, 
De Re Militari, by Valturius of Rimini. This re¬ 
markable work is justly deemed one of the finest and 
earliest specimens of typography and wood-engrav¬ 
ing. It was first printra by John of Verona in 1472, 
and from the same press an Italian translation of iC 
by Paul Ramusio issued in 1483. It was after¬ 
wards reprinted at Paris in 1532, in the wiginal 


Latin, by thd celebrated Printer, Christian Weehe- 
lius. 

Of the numerous mochioes described and deli¬ 
neated in that rare volume, several have been fre¬ 
quently reproduced as new inventions during the 
course of the last century. Such waste of ingenuity 
is really a serious evil, arising from inattention to tho 
history of the mechanical arts, and the want ofa public 
repository to exhibit their suooessive improvements. 
Mr Dibdin has given, in his Bibliotheca^ Spenceru 
ana, fac-similesaof several warlike ezines from 
Valturius; but we have copied the figure of a 
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steam- Hat-b(ittomcd boat for crossing rivers by the circum- 
Navigatinn- volutioD of paddlcs Or vanes. (See Plate CXVI.) 

”*■" These vanes consisted of pitched sail-cloth; and it 
, will be seen, that the impulsion was communicats 

ed by moans of cranks. The action of each axle 
is said to have been equivalent to that of twelve oa^s. 
(Valturius, De Re MiHtari, p. .SI4.) Wo must not, 
liowcvcr, suppose that the power thus applied was 
really augmented by such machinery. It has been as¬ 
certained that human force is advantageously exerted 
in the act of rowing; but this operation requires skill, 
and not more than one person can work convenient¬ 
ly at the same onr. Where paddles arc substituted, 
mere strength is sufficient; and a number of men 
may combine their labour in turning u crank. Ani¬ 
mal power will, indeed, effect the same pbrpose. 
'^Accordingly, some of the broad ferry-boats in 
North America arc fitted with puddles driven by 
gin-horses. 

It IS clear, tliercfore, that, three or four centuries 
ago, boats, propelled by the action of paddic-n heels, 
were used on some of the large rivers in Ituly, and, 
most probably, in other parts of the Continent, for the 
transporting of troops. Valtuiius even speaks of pon¬ 
toons, composed of three parts, like drums, whicli 
could be conjoined at any time, and again separated, 
to facilitate their carriage over land. 'J'lic method 
of changing a reciprocating into a rotatory motion, 
by the help of a crank, though not applied to the 
steam-engine till 50 or 60 years after its invention, 
had been understood and practised at the very dawn 
of the inccbanical arts. 

The atmospherical steam-engine, which had been 
invented by Newcomen and improved by Heighten, 
began to be pretty generally adopted in the coal- 
works about the year 17:^0 ; and it docs not seem to 
luive required any greatstretcli of imagination todircct 
such an efficient power to oUier purposes besides the 
raising of water. 

M r .1.11 ulb. The first attempt, however, on record to apply steam 

to navigation was made by a person of the name of 
Jonathan Hulls, who, on .the 21st of December 1736, 
obtained a Patent, to endure for 14 years, fur what 
may, without any impropriety, be called a SU nm-Jioal. 
The Letters Patent, and a description of this boat, 
illustrated with a plate, are contained in u very rare 
Tract, published by Hulls in 1737. under the following 
title : A Description and Draught of a new invented 
Machine for carrying Vessels or Ships out of or into 
any Harbour, Port, or River, against Wind and I'idc, 
or in a Calm. As tlio origin of the invention has 
, been much disputed, we shall subjoin some extracts 
from this pamphlet, which lay totally forgotten till 
within these few years, and is even yet, on account of 
its great rarity, but very little known. * 

He introduces bis description by a concise view 
of the principles of experimental philosophy: in 
which he observes (p. 39), “ If a person were 
to descend to the bottom of a well full of wa- 
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ter, his body would be pressed the samo os if he itteam. 
descended tlic same depth into the sea; for iherc 
is the same pressure against a pool-head as there is 
against the sea-bauk at tlio same depth, as hath be¬ 
fore been demonstrated, 

" Thus I have endeavoured tq explain the nature 
of the pressure of the air on other bodies, by com¬ 
paring It with other fluids that are visible to our eye, 
as mercury, water, &c. and, since the pressure is so 
very great, it is the more fit to be applied to a pur¬ 
pose wherein all sorts of manual operations arc in¬ 
sufficient. For this present undertaking cannot be 
sup}io8ed to be done by strength of men or horses, 
or any machine driven by cither. 

“ The atmosphere being of a great weight, and 
striving to get in where tl^e is a vacuum, 1 shall 
endeavour to show how tms vacuum i.s made, and 
in what manner this force is applied to drive the ma¬ 
chine. 

“ In some convenient part of the Tow-Doat there 
is placed a vessel about two-thirds full of water, with 
the top cln.se shut; this vessel being kept boiling, 
rarifics into a steam. This steam being conveyed 
through a large pi[>c into a cylindrical vessel, and 
there’condensed, mnkes a vacuum, which causes the 
weight of the atmosphere to press on this vessel, and 
so presses down a piston that is fitted into this cy¬ 
lindrical vessel, in the same manner as in Mr New¬ 
comen's engine, with which he raises water by fire. 

(See Plate CXVI.) 

—" It hiith been already demonstrated, that a vcsiel 
of thirty inches diameter, wliich is but two feet and 
an half, when the air is driven out, the atmosphere 
will press on it to the weight of four tons, sixteen 
hundred weight, and upwards ; when proper instru¬ 
ments for this work arc applied to it, it must drive a 
vessel with a great force." 

“ Xotc —The bigness of the machines may bo pro¬ 
portioned to the work that is to be performed by 
tbrm ; but, if such a force as is applied in this first 
essay be not sufficient for any purpose that niaj’ be 
required, there is room,to make such addition as 
will move an immense weight with tolerable swiffness. 

" It is my opinion it will not be found practicable 
to place the niacliine here recommended in the ves¬ 
sel itself, that is to be taken in or out of the port, &c. 
but rather in a separate vessel, for these reasons. 

“ 1st, 'I'liis machine may be thought cumbersome, 
and to take up too much room in a vessel laden with 
goods, provisions, &c. 

“ fid, If this machino is put in a separate vessel, 
this vessel may lie at any port, &c. to be ready on all 
occasions. ^ 

“ 3d, A vessel of a small burthen will be sufficient 
to carry the machino to take out a large ore, 

“ ith, A vessel will serve for this purpose for 
many years, after she is tlirown off, and not safe to 
be taken abroad.” 

The passages above quoted are followed by>the 




* It consists of forty-eight pageiif in duodecimo; was printed for the author, and sold, price sixpence, 
at the Pamphlet Shops in London and Westminster.” 
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Steam- Explanation of the Machine. The Figure'to which 
Navigatina. ^hig Explanation refers is copied, from that givin by 
Hulls, in Plate CXVI. 

“ A represents the chimney coming from the fur¬ 
nace. 

“ B, The tow-boat. 

“ CC, Two pieces of timber, framed together, to 
cfll’ry the machine. 

“ Da, D, and Db, arc three wheels on one axi.*, to 
receive the ropes F, Fa, and FA. 

“ Note. —F Is the same rope that goes into the 
cylinder. 

** Ha and Hb are two wheels on the same axis with 
the fans III III, and move alternately in suth a man¬ 
ner, that when the wheels Da, D, and Db, move 
backward or forward, tlnsy keep the fans lllllJina 
direct motion. 

“ Fb is a rope going from lib to Db, that when the 
wliecis Da, D, and Uh, move forward, moves the 
^ wheel Hh forwards, which brings the fans forward 

with it. 

“ Frt is a rope going from the wheel Jla to the wheel 
Dii, that when the wheels Da, D, and Db, mi^ for¬ 
ward, the wheel Ha draws the rope F, and raises the 
weigh^G, at the same time as the wheel lib brings 
tlic fans forward. 

'* When tlic weight G is so raised, while the wheels 
Da, 1), and Db, are moving backward, the rope Fa 
gives way, and the power of the weight G brings the 
wheel Ha forward, and tlic fans witli it, so that the 
fans always keep going forward, notwitli$t.anding the 
wheels Da, D, and Db, move backwards and for¬ 
wards, as the piston moves up and down in the cy¬ 
linder. , 

“ LL are teeth for a catch to drop in from the axis, 
and arc so contrived, that they catch in an alternate 
manner, to cause the fans to move always forwaril, 
for the wlioci Ha, by the power of ilie weight G, is 
performing his othco, while the ether wliccl Hb goes 
back in order to fetch nnotlicr stiukc. 

“ Note. —The weight G must contain but half the 
weight of the pillar ol air pressing on the jiiston, bo- 
CAUse the weight G is raised at the same time us the 
wheel Hb performs its oificc, so that it is, in eifeer, 
two machines acting alternately by the weight of one 
pillar of air of such a diameter as tlic diameter of the 
cylinder is. 

" If it should bo said that this is not a new inven¬ 
tion, because I make use of the same power to drive 
my machine that otliers have made use of to drive 
theirs for other purposes; I answer, Tlic application 
of this power is no more than the application of any 
common and known instrument used in mechanism 
for new invented purposes.” P. 43. 

'I'his Fixplanatioii is followed with tlic annexed 
'* Answers to some Queries ibai have been made con- 
cerning the possibility and usefulness <fthis unuer- 
taUng." 

“ Query I. 

" Is it possible to fix instruments of sufficient 
strength to move so prodigious a weight as may be 
contained in a very large vessel ? 

Answer. All mechanics will allow it is possible 
to make a machine to move an immeuse weight, if 


there is force enough to drlv^ the same ; for eveiy Stesin- 
member must be made in a proportionable strength Mtvig s^. , 
to tlie intended work, and properly braced with laces 
of iron, &c. so that no part can give way or break, 
if the braces, &c. necessary for this work had been 
put in tlic draught, it would have been so much 
crowded with lines, that the main, instroments could 
not be so well perceived, 

“ Query II. 

“ Will not the force of the waves break any in¬ 
strument to pieces that is placed to move in the 
water ? 

" Answer. First, It cannot be supposed that this 
machine will bo used in a storm or tempest at sea, 
wlien the waves are raging ; for, if a merchant lyeth 
in a harbour, &c. ho would not choose to put out to * 
sea in a storm, if it were possible to get out; but ra¬ 
ther stay until it is abated. 

" Hecondfy. When the wind comes a-head of the 
tow-boat, tile fans will be protected by it from the 
violence of the waves; and when the wind comes 
side-ways, tlic wind will come edge-ways of the fans, 
and tiiercfoTc strike them with the less forcet 

“ Thirdly. There may be pieces of timber laid to 
swim on the surface of the water on each side of the 
funs, and so contrived as they shall not touch them, 
which will protect them from tlic force of the waves. 

Up inland rivers, where the bottom can possibly be 
readied, the fans may be taken out, and cranks 
placed at tlic hindmost axis, to strike a shaft to the 
bottom of the river, whidi will drive the vessel for- 
werd with the greater force. 

" Query III. 

It being a continual cxpcnce to keep this ma¬ 
chine at work, will the pxpence be answered ? 

“ Answer. The work to be done by this machine 
will be upon particular occasions, when all other 
means yet found out are wholly insufficient. How 
often does a merchant wish that his sliip were on tli« 
ocean, when, if he were there, the wind would serve 
tolerably well to •carry him on his intended voyage, 
but does not serve, at the same time, to carry liim out 
of the river, &c. he happens to be in, which a few 
hours work of this machine would do. Besides, I 
know engines that uro driven by the same power as 
this is, wlicrc materials for the purpose ore dearer 
than in any navigable river in England ; therefore, 
cxpericnc'c demonstrates, that the'expcace will bo-, 
but a trifle to the value of the work performed by 
those sort of macliines, whidi any person that 
knows the nature of those things may easily calcu¬ 
late." P. 4.5—48. 

Tims, Jonathan Hulls appears to have been the 
first person who suggested the propulsion of vessels 
by paddle-wheels moved by steam. His mode of con¬ 
verting the rectilineal into a rotatory motion was in¬ 
genious, though not so simple as the crank. It is 
most probable, however, that he possessed not the 
means, and did not receive at the time sufficient en¬ 
couragement to carry his scheme into execution. 

A long interval (lapsed before a similar project was 
attempted. About the year 1772 the celebrated Mr 

bad completely remodelled the steam-engine t 
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Steam- and before 1779 it vas, by various improvementa, 
Nivigauun. reduced to a compendious form, and adapted to al- 
most every purpose where great power was required. 
The idea of employing it to propel vessels then natu¬ 
rally suggested itself. One of the first to whom it oc* 
curred was the Marquis De Juuffroy, who, in 1781, con- 
. structed a steam-boat on the Suone at Lyons; it was 
140 feet long, and he made several experiments with it. 
McunPitch In the year 1785 two keen competitors for the 
Mid RuiDKy. invention of steam-navigation aj^peared in America; 

namely, James Rumsey of Virginia, and John Fitch 
of Philadelphia. The following extracts from a 
Pamphlet, very little known in this country, publish¬ 
ed by the latter in 1788, are curious; • 

—" I confess the thought of a steam-boat, which 
first struck me by mere accident, about the middle 
of April 1785, has hitherto been very unfortunate to 
me; the perplexities and embarrassments through 
which it has caused me to wade far exceed any 
thing that the common course of life ever presented 
to my view.”—" In June and July I formed mo¬ 
dels, and in August laid them before Congress, as 
will appear on their files. In September 1 present¬ 
ed them to the Philosophical Society, as per certifi¬ 
cates.’*— 

« Philadelphia, Sept. 27, 1785. At a special 
meeting of the American Philosophical Society, a 
model, accompanied with a drawing and description 
of a machine for working a boat against the stream, 
by means of a steam-engine, was laid before the So¬ 
ciety by John Fitch." 

“ At a meeting of the American Philosophical 
Society on December 2, 1785, a copy of the draw¬ 
ing and description of a machine for working a boat 
against the current, which some time ago was laid 
before the Society by Mr John Fitch, he -his even¬ 
ing presented to them. 

“ Extract from the Minutes, 

“ Samuel Maoaw, 

“ one of the Secretaries.*’ 

—In October I called on the ingenious Mr Henry 
of Lancaster, to take his opinion on my drafts, who 
informed me that 1 was not the first person who had 
thought of applying steam to vessels; that he had 
conversed with Mr Andrew Ellicot as early os 1775, 
and that Mr Paine, author of Common Sense, had 
suggested the same thing to him in the winter of 
1778.’’ 

'* In Virginia I waited on his Excellency General 
Washington, who, in the course of conversation, in¬ 
formed me, that the thought of applying steam was 
not original; that Mr Rumsey had mentioned steam 
to him: but nothing that passed in the conversation 
with General Washington had the least tendency to 
convey the idea of Mr Rumsey’s relying on steam; 
and General Washington’s letter, p. 10 of Mr Rum- 
sey's pamphlet, clears up the matter—for the Ge¬ 
neral himself did not conceive any such thing. 
Knowing that the thought of applying steam to 
boats had been suggested by other gentlemen long 
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before; 1 left his Excellency, with all the elated St^- 
prospccts that an aspiring projector could entertain, Navigation, 
not doubting but 1 should reap the full benefit of 
the project: for although I found that some had 
conceived the thought before, yet I was the first 
that ever exhibited a plan to the public; and was 
fully convinced that I could not interfere with 
Mr Rumsey, otherwise the known candour of Ge¬ 
neral Washington must have pointed out to me 
such interference. 1 immediately^ applied to Uie 
Legislature of Virginia for assistance to execute 
my plan, who signified their wish to encourage my 
designs, but that the state of their finances prevent¬ 
ed it.’’ 

“ Finding that undoubtedly I was the first person 
in America that could be termed the inventor of a 
steam-boat, either agreeably to custom or equity, I 
thought it prudent to apply to the different states 
for the exclusive privileges for the emoluments of 
such invention, which were granted by New Jersey 
in March 1786, by Delaware, New York, and Penn¬ 
sylvania, in the winter and spring following, and by 
Virmia in October 1787. 

I have from the time of my first thought pursued 
my scheme witli .unremitted application, wnhout a 
suspicion of an interruption, until the circulation of 
Mr Rumsey*8 invidious pamphlet, the contents of 
which 1 now find it necessary next to take under 
consideration, not doubting but that the design and 
tendency of that production will be a sufficient 
apology for the plainness with which I shall treat 

** Mr Rumsey says, in page 2, that *in the month 
of September 1784, he exhibited the model of a 
boat to his Excellency General Washington, at Bath, 
in Berkeley county, calculated for stemming the cur¬ 
rent of rapid rivers only, constructed on principles 
very diflcreiit from his present one. Satisfied,' says 
he, ' of the experiment of her making way against 
a rapid stream, hy the force of the stream; the Gene¬ 
ral was pleased to give me a most ample certificate 
of her efficacy.’ llerc it is to be observed, that no 
mention was made to General Washington of steam 
at the time of such exhibitioq: the principles upon 
which the boat was propelled were entirely uncon¬ 
nected with, and distinct from steam ; being simply 
a model, propelled by water wheels, cranks, and 
setting poles .- a mode which was many years ago 
tried on the river Schuylkill by a farmer near Read¬ 
ing, but without success. From an exhibition of 
this plan it was that Mr Rumsey procured the cer¬ 
tificate from General Washington, and on that cer¬ 
tificate were Mr llumsey's laws founded. In his pe¬ 
titions to the several legislatures, he prayed for no 
exclusive right for the use of steam-boats; neither 
did he make mention of steam to their committees, 
or even suggest an idea of the kind."— 

Patrick Miiicr, Esq. of Dalswinton, in Dumfries- Mr Miller ot 
shire, made many experiments on the best mode of im- Uolswinton. 
pelling single, double, and triple vessels with paddle- 


• The Original SteanfBoat supported ; or a Reply to Mr James Rumsey's Pamphlet, showing the true 
priority qf John Fitch- Philadelphia, 1788. 
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S(Hm> wfieeli, by the power eFwien eod honei; and print, 
ed and circulated exteniively an account of a Trifie 
Vetiti and wheeii, in February 17S7> In thie Tract, 
be states ,1 have also reason to believe that the 
, ^ power of the Sfeam-En^ine may be applied to work 
the whefls, so as to give them a quicker motion, 
and, consequently, to increase that of the ship. In 
the courae of 4his summer ( 1787 ), I intend to make 
the experiment.” 

As the powei;.of men produced only the slow mo¬ 
tion of five miles per hour, Mr James Taylor, then 
redding in Mr Miller’s family, and now at Cumnock, 
suggested the application of a steam-engine as the 
moving power; and be carried Mr Miller to the house 
of Gilbert Me.'ison, Esq. St Andrew's Square, Edin¬ 
burgh, to see themodolof a steam-carriage invented 
by Mr William Symington of P'alkirk. Mr Miller 
was much pleased with the model, and desired Mr 
Symington to make him a small steam-engine,' to 
work a tmin or double boat on Dalswinton I.och. 
Tlic engine having been accordingly executed and 
put on board the boat,, the experiment was made 
at Dalswinton in autumn I 788 ; and it succeeded so 
well, that-Mr Miller commissioned Mr Symington to 
purchase a gabert, or large boat, at Carron, and to fit 
up a steam-engine on board of her, to make a trial 
on a larger scale. Every thing being completed, the 
trial was made on the Forth and Clyde Canal, in 
summer 1789, Messrs Miller, Stainton, Taylor, &c. 
being on board, and the result answered their most 
sanguine expectations. 

Mr Syuiiqg- From a manuscript Memorial on S(eam-Naviga~ 

tun. iion, drawn up by Mr Symington, with the perusal 
of wliich we have been favoured, we make the fol¬ 
lowing extract: 

" iVIr Miller being then very much engaged improv¬ 
ing his newly purchased estate in Dumfries-shire, 
and 1 also employed to construct large machinery 
for the use of the lead-mines at Wanlockliead, the 
idea of carrying the experiments, at that time, any 
farther, was entirely given up, till meeting with tlie 
late Thomas Lord Dundas of Kerse, who wished that 
1 would construct a steam-boat for dragging vessels 
on the Forth and Clyde Canal, in place of horses. 
Agreeably to his Lordship's request, a series of ex- 
periments, which cost nearly L. 3000, were set on 
foot in the year 1801, and ending in 1802, upon a 
huger scale, and more improved plan, having a steam 
cylinder 22 inches diameter, and four feet stroke; a 
complete model of which, with a set of ice-breaken 
attached, may bo seen (if not in Lord Dundas's 
house, Arlington Street) in the Royal Institution, 
London, which proved itself very much adapted for 
the intended purposes, as will appear from the fol¬ 
lowing simple yet eutbentie narrative. Having pre. 
idously made various experiments, in March 1808, 
at Lock No. 20, Lord Dundas, the great patron and 
■team-boat promoter, along with Archibald Speirs, 
Esq. of Elderslee, and several gentlemen of their 
acquaintabce being on board, the steam-boat took in 
dug two loaded veasels, Aetna and Euphemia of 
Grangemouth, Gow and Capline masters, each up¬ 
wards of 70 tons burtheo, am^-witb.great ease car¬ 
ried them through the long rc^ of the Forth and 
(^de Canal, to Port-Dundas, a distance of 19i 
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miles, in six hours, although the whole time it bleiv StwRi- 
a very strong breexe right a-head of us; so much so, 
that no other vessels could move to windward, in the 
canal, that day, but those we bad in tow; which put' 
beyond th^ possibility of doubt the utility of the 
scheme in canalk or rivers, and ultimately on open 
seas: though in tliis state of forwardness it tvas op¬ 
posed by some nsrrow-minded proprietors of the na¬ 
vigation, under a^very mistaken idea, that the undu¬ 
lation of the water occasioned by the motion of the 
wheel would wash and Injure its banks; in conse¬ 
quence the boat was, with great reluctance, laid up 
in a creek of the canal, near Bainsford Draw-bridge, 
exposed for years to public view; where Henry Beil 
from Glasgow, who frequently inspected the steam¬ 
boat at Catron in 1789, did also particularly exaraijgc 
this; and allerward.o, in conjunction with other gen¬ 
tlemen, ill the ydir 1811, constructed the first steam¬ 
boat, Comet, to ply on the river Clyde, which w;is 
soon followed tliere by many more, and ita use is 
now rapidly extending to different regions of the 
globe.” 

It is indisputable, tlicrefore, that Mr Symington 
was the first person who had the merit of success¬ 
fully applying the power of the steam-engine to the 
propulsion of vessels. The boat which lie construct¬ 
ed was, like that proposed by Hulls, really a Tug. 

It is nauch to be regretted, tiiat there existed not 
enterprise enough at that time in Scotland to en¬ 
courage the ingenious artizan to repeat his experi¬ 
ments on the Clyde. All the subsequent improve¬ 
ments, however, in steam-navigation may be fairly 
traced to Mr Symington's attempt, and we cannot 
help thinking that ho has a strong claim on the na¬ 
tional gratitude. He is still alive, and we fear not 
in the most flourishing circumstances. Should the 
state decline rewarding such meritorious services, 
the opulent proprietors of steam-boats might well 
evince their liberality and discernment, by bestow¬ 
ing on him some rccompence. 

Considering the importance to America of navigat- Mr Pulton, 
ing her mighty rivers, it is not surprising that the ' 
application of the power of steam to the propulsion 
of boats should, by persevering efforts, have been 
first carried into successful practice in tliat con¬ 
tinent. This was achieved by the activity and seal 
of Mr Fulton, who appears evidently, however, to 
have derived all his primary knowledge of the subject 
from Scotland. 

Mr Symington’s Memorial, above referred to, gives' 
the following remarkable statement: 

When engaged in these last experiments in 1802, 

I was called upon by Mr Fulton, who very politely 
made himself known, and candidly told me that be was 
lately from North America, and intended to return 
thither In a few montlM, but having heard of our 
steam-boat operations, could not Uiink of leaving this 
country without first waiting upon roe in expech^ion 
of seeuig the boat, and procuring such intormatibn 
regarding it as I might be pleased to communicate; 
he at same time mentioned, however advantageous 
such inventioa might be to Great Britain, it would 
certainly become more so in North America, on ac- 
oount of the many extensive navigable riven in that 
country; end as timber of tlie first quality, both for 
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' Wwm. buiUiog ibe veaeb, and alto for ftiel to the engine, 
could be purcbaied there for a small expence, he was 
'■^^'"^deoiiftclly of opinion it could hardly fail, in a few 
yeail, to become very beneficial to trade in that part 
of the world: and that his carrying the (>1an to North 
America could not turn out otherwise than to Iny 
advantage; as, if I inclined it, both the making and 
superintendence of such vessels would naturally fall 
upon me, provided my engagements with steam-boats 
at home did not occupy so much of my time as to pre¬ 
vent me from paying any attention to those which 
might afterwards be constructed abroad. 

" Mr Fulton having thus spoken, in compliance with 
his most earnmt request, I caused the engine fire to. 
be lighted up, and in a short time thereafter, put the 
steam-boat in motion, and carried him from Lock 
No. 16, where the boat then Jay, four miles west the 
canal, and returned to the place Sf starting, in one 
hour and twenty minutes, to the great astonishment 
of Mr Fjulton, and several gentlemen, who, at our 
outset, chanced to come on board. 

During the above trip, Mr Fulton asked if I 
had aqg; objections to bis taking notes respecting 
the steam-boat, to which question I said, none; 
as 1 considered the more publicity that was given to 
any discovery intended for genoriu good, so much the 
better; and having the privilege secured by letters- 
patent, I was not afraid of his making any encroach¬ 
ment upon my right in the British dominions; iliough 
in the United States, I was well aware, I had no 
power of control. In consequence, he pulled opt a 
memorandum-book, and, after putting several point¬ 
ed questions respecting the general construction and 
efiect of the machine, which I answered in a most ex¬ 
plicit manner, he jotted down particularly every 
thing then described, with his own remarks upon the 
boat, while moving with him on board,' along the ca¬ 
nal ; but he seems to have been altogether forgetful 
of this, as, notwithstanding his fttir promises, I never 
heard any thing more of him, till reading in a news- 
pappr an account of his death. 

From the above incontrovertible facts, which can 
be corroborated by a number of people of respecta¬ 
bility living at this day, it is very evident that com¬ 
merce is not indebted to North America for the in¬ 
vention of steam-packets, it being hereby established 
beyond the possibility of doubt, to be truly British, 
both in idea and practice, and that Mr Fulton's steam- 
. vessel did not make its first appearance in the Hud¬ 
son River earlier than 1606 or 1807, four years at 
least posterior to his having been on board the Char- 
lotte Dundas steam-boat, and minutely examined it, 
when at.work upon the Forth and Clyde Canal, and 
18 years later than the da0 of the first experiments 
made by me upon steam-boats, on the lake at Dal- 
awinton, Dumrries-sbire, in Great Britain.” 
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what I conceive to be the truth- .Mr Mdler of Stsam- 
Dalswinton first wrote upon the meUiod of moving 
or impelling vessels or rafts through water by padt 
dies, wrought by a capstan, or by the wind, in 
tite manner of a wind-mill, which idea be aften- 
wards gave to all the difierent CourU in Europe. 

It will be recollected by most people in this coun¬ 
try, that the French proposed to erect rafts for 
conveying troops to invade this country by means 
of Mr Miller’s wind-mill or capstan plan; ibr it may be 
stated that this gentleman built two vessels at LeiUi, 
and put them in motion upon his new imrovement, 
and even sent one of them to the KingW Sweden, 
as a present. After this, he thought thafan engine 
could be so constructed as to be applied to work his 
machinery for the moving of bis paddles; and ac¬ 
cordingly he employed an engineer to put his plans 
in execution; but they failed for want of being pro-' 
perly executed.-—But to give you a more correct 
account of the manner Mr Fulton, the American 
engineer, came to the knowledge of steam-boats, 
that gentieihan had occasion to write me about the 
plans of some machiuery in this country, and begged 
the favour of me to call on Mr Miller ofDalswinton, 
and see how he bad succeeded in his steam-boat 
Ian; end if it answered the end, I was to send 
im a full drawing and description of it, along with 
my machinery. This led me to -have a conversa¬ 
tion with the late Mr Miller, and he gave me every 
information I could wish for at tlie time; I told him 
where, in my opinion, he had erred, or was. misled by 
his engineer; and, at Uie same time,' I told him that 
1 intended to give Mr Fulton my opinion on steam¬ 
boats : the friends of Mr Miller must have amongst 
their,'papers Mr Fulton’s letter to me, for 1 left it 
with Mr Miller. Two years thereafter I had a letter 
from Mr Fulton, letting me know that he had’con¬ 
structed a steam-boat from the different drawings of 
machinery I had sent him out, which was likely to 
answer the end, but required some improvement on 
it. This letter 1 sent to Mr Miller, for his informa¬ 
tion, which must also be among his papers. This 
letter led me to think of the absurdity of writing my 
opinion to other countries, and not putting it in prac¬ 
tice myself in my own country; and, from these consi¬ 
derations, I was roused to set on foot a steam-boat, for 
which I made a number of different models, before I 
was satisfied. When I was convinced tiiat they 
would answer the end, I contracted with Messrs John 
Wood and Company, ship-builders in Port-Glasaow, 
to build me a steatp-vessel^Mcording to my plans, 

40 feet keel, and 10 feet^ inches l^m, which I 
fitted up'4vith an engine and paddles, and called her 
the Comet, because she was built and finished tha 
same year that a comet appeared in the north-west 
part of Scotland. This vem ia the first steam-boat 


Mt Ilenrj The following statement upon the same point, built in Europe that answered the end, and is at th» 
bv Mr Heniy Bell of Giasgow, was addressed by present time'upoo the best and simnleatmeUiod of any 
llw to the Edkot of the Cideebmum Mercury, and • of them; for a person sitting in tm cabin will har^ 

r oMiabed in that paper in October 1816i^*‘'S», H bear the eegiau atwork. She plica on the Frith of 
observed in vour paper lately a paragraph re- Forth, betwixt the eaat end of the Great Canal and 
speclioji ateatt-ooau, in which the Americans claim- Newbaven, near Lmjb. The diatsnee by water b 
A the ri|At to the discovery, which b .become 97 miie% which rii^^rfom^ in ordinen weather, 
of so nodi -utility to the publie. ' On tbn ac- in houra op, mm the aeme down. ’Ibere were 
count I propose te give you a fuU statement of many attempia'to make ateeaiiiibOata in tfab country 
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Staim. before this one, but none of them ever auwered the* t^ed. Since 1821* tiro ateem-voeels hare M^irt__ 

IfgdgMioii. enj. three yean after the Cottiet wae set fy eailed from Leith to Aberdeen, cUh'ng at Mveral 

a eafllng, there wae a number of our flnt rate engi- of the in.tennediate porte. fire or aia iteam lug gag »: ' 

neers joined together, and obtained a patent ror boataareconstantly employed as lighters and draggeM 
what they conceived a new digcovejj on tne paddles of other boats, for the speedy conveyance of goods 


for impefiinff the vessel forward, l^hey were disap* 
pointed in their plan, and had to return to the mode 
of the Comet.'*— * 

The first American steam-boat which completely 
succeeded was launched 'at Mew York mi the Sd 
October 1807 (five years befbre the construction of 
the ConMft'at Port'Giasgow), and soon after plyed 


Rapid t'ro* 
Krera of 
Steam.Nil. 
vigatioii. 


from Glasgow td the ports of exportation, and occa* 
sionaily towing large vessels in or out of harbour. 
The annual voyages of each of these 85 vessels may 
be averaged at 10,000 English miles; consequently, 
the whole sail 850,000 miles yearly, or nearly 14 
times the circumference of our globe. 

^ r success of steam-vessels at Glasgow soon 

between ifiat city and Alnany, a distance of 160 miles.' excited attention in other quarters, and several of 


In Britain,* steam-vessels were first brought into 
use in 1812'upon the Clyde. They were built at 
Port-Glasgow, Greenock, and Dumbarton, where 
the art of ship-building bad for many years been 
conducted by carpenters eminent In their pro¬ 
fession. When launched, they were towed at a 


the Clyde vessels were purchased as models. It is 
worthy of mention, that shortly after the time of their 
appearance on the Clyde, Mr Lawrence of Bristol 
established a steam*boat on the Severn, and having 
rarried her to ply on the Thames, the Company of 
Watermen made such opposition to this innovation. 


very trifling expence u{> the CIjrde* to Glasgow, that be was obliged to take her back. Mow, how- 
situated in the midst of inexhaustible mines of coal ever, not only are ail the chief navigable rivers in 


and iron, and where the number of skilful practical 
engineers and artificers rendered the construction of 
the engines and machinery easy, and the prices 
moderate. 

The early experiments were, of courae, made upon 
a small scale. The first steam boat actually put to use 
there was the Comet (40 feet keel, 10| feet beam, 4 
wheels, 4 shovel-shaped paddles on each, with a cistern 
of fresh water to feed the boiler), built, as already men¬ 
tioned, by Mr Henry Bell. She had an engine of only 
three horses'power, being intended merely for passen¬ 
gers : who, tin then, had no other means of conveyance 
on the river than small row boats, either quite open, 
or supplied with only an aWning to secure them irom 
the weather. Small as this engine was, it rendered 
the passage certain in one tide;*the vessel being able 
to make head-way even against the wind, and in 
rough weather. 

The success of the first experiment soon excited 
competition, and a larger vessel, the Elizabeth (58 
feet on deck, 11 feet beam, with an engine of 8 horses 
power), was completed in March 1818, and for a time 
proved very profitable to the proprietors. The third 
boat, the Clyde, which began plying ;n July of the 
same year, was still larger in her dimensions ; being 
70 feet keel, 75 feet on deck, 13 feet beam, ^th an 
engine of 14 horse ppwer. 

At present there are about thirty-five steam-ves¬ 
sels on the Frith of Clyde, some of which saJl from 
Glasjrow almost eveiy^our, or half-hour, during 
diy-iight, to the various ports on the river, ana 
the lochs communicating with it; as Dumbarton, 
Helensburgh, Loch-Long, Rothsay, Loch-Fine, and 
Campbellton, on the right bank, and Port-Glasgow, 
Greenock, Gourock, Innerkip, Largs, Milport, Ar- 
drossan, Ayr, Irvine, Girvan, Stsanraer, Stc, on die 
left bank. Many of them occasionally visit Islay| 
Mull, Staffs, Icolmkill, and adjacent islands, during the 
summer months; andalsoLondonderry,ColeraineiBnd 
other ports of Irdand. Several vessels of larger dimeO' 


Britain thus navigated, but steam-vesspls ply regu¬ 
larly from London to Aberdeen, sometimiv passing 
the Pentland Frith. 

X)n the Holyhead station, to carry mails between 
England and Ireland, there are three steam-veMels 
employed, viz. the Royal Sovereign, 810 tons, two 
40-horse engines; the Meteor, 190 tons, two 30- 
horse engines; and the Ivanhoe, 165 tons, one 56- 
borse engine. They have answered the purpose 
much better than sailing vessels ■, as a proof of which, 
during the last year the latter were empioye'd, ex¬ 
actly 100 Irish mails arrived in London late; while, 
during the nine months after the steam-boats were 
first established, only 22 arrived laie ; and that winter 
happened to be extremely boisterous. These boats 
use sails occasionally, and go to sea when sailing 
vessels dare not Jeave port. The average pas¬ 
sage of the Royal'TOvereign, from Houth to Holy- 
head, is six hours, fifty-seven minutes; from Hoiy- 
head to Houth seven hours, thirty-six minutes. Of 
the Meteor, from Houth to Holyhead, seven hours, 
four minutes, and back, eight hours, thirteen mi¬ 
nutes. The average passage is half Uie time in 
which the average passage of sailing vessels used to 
perform the voyage. The shortest passage was from 
Houth to Holyhead, five hours, thirty minutes; which, 
the distance being about 73 miles, is nearly 12 miles 
an hour. * % 

It is difficult to say what is the maximum speed spetd or 
of steam-venels. Several of those between Lop-'^cMu.Vn. 
don and Margate make the voyage in seven hours and 
a half, a distance of 84 miles. The Hero'made die 
voyage, wind and tide iii her favour, in six hours, six¬ 
teen minutes. The Eclipse, from Belfast to Greenock, 

180 or 130 miles, has been known to come in nine 
hours; and, on one occasion, having about 3000 
square feet of canvas set, besides the engine at work, 
she came from Ailsa to Greenock at diRvate of g miies. 

The Henre Bell, a new 8team*treder between Glas¬ 
gow and laverpool, has delivered goods at various 


sions,are employed as rego]||g^ckets to Belfast, warehouses in Glasgow, several hours the ii^ 
the Isle of Man, Liveix>oo], d^iwd thus a constant voices, or advice of the shipment, bad arrived in 
communication between the united kingdoms is main- coune qf post. The New York steam-vessels run up 
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■uam- to Albftny, 160 nHea, in 21 hour*, and down in 19; 
new in leis thin 19. They go from Newhaven to 
^ New York, 90 mile#, in six hours and a half without 
•ail; lieing nearly 14 mile# per hour. 

At present, steam-boats frequently ply between 
London and Dieppe, Rouen, Havre de Grace, Cadiz', 
Corunna, Alicnu, Vigo, Lisbon, and other port# of 
France, .Spain, and Portugal. One was lately estab- 
lisJicd between. Naples and Leghorn and Genoa; but 
•0011 abandoned, owing to the oppression of the qua¬ 
rantine laws, and the rapacityof the government of the 
Two Sicilies. Another steam-vessel was launched by 
an American gentleman on the Lake of Geneva, but, 
being a very bad sailer, it is about to be replaced by 
anotner. Every season they are becoming more nu¬ 
merous, and adventurous in sailing to greater distances 
and through heavier seas; such os the Day of Biscay, 
the Mediterranean, the Baltic, the Gulfs of Finland, 
Bothnia, &c. A steam-packet, carrying the mail, 
now sails between Kiel, in Holstein, and Copen¬ 
hagen. In thq Adriatic, the Carolina goes every 
second day from Venice to Trieste, and the Eridano 
to PavMlf the latter voyage being usually accom- 
■*!’' plishod in ,*17 hours. The Royal George steam-packet 
makes fior passage from Portsmouth to Corunna 
in from 60 to 64 hours; a distance of between 400 
and* 500 miles. 

PKientState Having thus endeavoured to give a sketch of the 
oC Steam- ' origin and progress of steam-navigation, we shall now 
Ksvigation. to describe the form and parfe of a steam-boat 

(suppose of 100 tons), and to some other details, cal¬ 
culated to furnish a more particular view of the pre¬ 
sent state of steam-navigation in Britain and other 
countries. 

Fig. ), Plate CXVIT.,' is an elevation; 6g. 2, a 
longitudinal section; fig. 3, a ground plan; fig. 4, a 
transverse section. The same liters refer alike to 
the respective parts of each figure: A, the two 
boilers, with their two manhole doors, one to each; 
B, the chimney; C, the steam pipes ; DD, the cy¬ 
linders of the two engines; £E, the two air pumps; 
F, the side lever; one on each side of each engine; 
GG, the crank of the paddle-wheel shall; II, the rod 
that works the steam valves or hand gear, moved 
baokn'ard and forward by an eccentric wheel on the 
shall; I, the nozzles; K, pillars of the framing; 
LL, the area where the fireman stands to put coals 
into the furnace; MM, place where the coals are 
* atowed away; NN, the paddle-wheels and covers: O, 
ladies’ parlour; P, principal cabin ; Q, second cabin; 
liaving each a raised lantern or sky-light, besides the 
lateral windows of P and Q; R, steward's room; S, 
br^kfasting room; TT, r^reshment rooms for the 
second cabin passengers: U, small boat ready to be 
let down on an emergency; V, rudder; Ww, sea¬ 
men's beds; XX, space for lumber or'spare fuel. 

• The fireman sunds in the space LL; an iron trap- 
ladder leads dlwn to it from the deck, flush with 
whiiA' are two horizontal gratings for the admis- 
sEoq of freah air to himself and the Are; his coals are 
built'up behind him, and be brings down only a few 
lumps at a Udle, which he breaks into small pieces 
as required. T^ chimney B is a series of sheet-iron 
cylinders rivetted at the joinu, and slipt the one over 


.the other. Each boiler hat a flue withfe, making Swam- 
varlous eonvolutiont under 4he surface of the water; 
through which the smoke and flame pass, until they 
enter the chimney. 

These wheels being' ponderous,' acquire sufficient 
momentum to turn the crank, and supersede the 
necessity of a fly. The air-pump, feed-pump, and 
occasional cold waler.pump, are wrought by rods from 
FF, the side horizontal levers. To prevent the trasle 
steam of die bailers from annoying the passengers, a 
pipe conveys it into the chimney. Besides this, a waste 
steam valve is within reach of the engine-flian, who 
loads and unloads it as he fi'nds necessary. It is a 
curious fact, that a great flow of steam into the chim¬ 
ney preventa black smoke from Issuing from it, which 
otherwise would. The paddle-wheels are firmly 
wedged on their shaft, and whatever pressure they 
exert against the water causes an equal re-action on 
the vessel, which is thus impelled either forwards or 
backwards according to tlie direction of circumvolu¬ 
tion. 

'Hie principal cabin is painted, and otherwise taste¬ 
fully fitted up, and furnished with a stove, the chim¬ 
ney of which rises up through the deck. The second 
cabin occupies the fure-end of the vessel, and is also 
completely furnished, less elegantly. Small steam¬ 
boats from 30 totas upwards arc generally laid out 
much in the same way, only varying according to 
the nature of their employment. When intended for 
sea voyages, a great part of the internal space is allot¬ 
ted fur sleeping births. 

Plate CXVI. exhibits a sketch of one of the Clyde 
vessels, the dtp qf Glasgow, of SOO tonL 

The following is an alphabetical list of steam-ves¬ 
sels built in Britain: 


When 

Ouilt. 

Namei of Pencil. 

Ton- 

iMge. 

Engines. 

IIotk 

Pow. 

1822 

Aaron Manby 

14(1 

1 

28 

1821 

Abbey . ; 




ISlfi 

Active 

83 


10 

1816 

iEtna (doable vessel) 

75 

1 

20 

1820 

Aire imd Colder 

no 

I 

35 

1811 

Albion 

92 


22 

1818 

Albion 

75 

i 

24 

I82S 

Albion 

160 

2 

60 

1815 

Argyle 

88 

2 

32 

1821 

.Arrow 

130 

2 

40 

1820 

Belfast 

]9€ 

2 

70 

1821 

Brilliant . .ii, 

160 

2 

40 

1822 

Bristol Cambria 

100 

1 

SO 

1818 

British Queen 

73 

1 

20 

1817 

Britannia 

70 

1 

15 

1820 

Britannia 

100 

2 

4{- 

1821 

Britannia . 

80 

1 

U(i 

1815 

Caledonia , . . . 

102 

2 

S9 

1816 

Caledonia 

80 

1 

12 

fSfO 

Caledonia 

80 

2 

3( 

1821 

Caledonia 

84 

1 

30 

1821 

Cambria . , 

ISO 

2 

50 

1813 

1821 

Clyde . - • 1 ■, . 

City of Edinbu^ 

69 

400 

1 

2 

14 

80 

1822 

City of Glasgow 

.300 

2 

100 

1818 

Cobourg 

75 

1 

24 
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NkvkMion 


IfMMt of VAMdk. 


IfuM of VoMlfc 


i8tS^ Comet . 

1881 Comet lengthened 
18 If) Congo 

1811-Counten of 8c«rborougb 
1881 Daiher , . - 

1817 Detiance . . 

1820 UianB 

ISlsDispatdt » . 

1820 OucbeM of Northumberland 

1822 Duke of Lancaster 

1818 Dunbarton . ' . 

1814 Eagle (dooble vessel) 

1816 Cagle . , 

1821 Cagle 

ISIOCclipse , 

1821 Eclipse . . 

182] Edinburgh-Castle 
181,I Elisabeth . 

1823 Emerald Ida . 

18is Engineer . . 

1817 Enterprise 

1820 Earl of Egremont - . 

1818 Favourite 

1819 Favourite . • 

1817 Fingal . . 

i8l8Glasgotv,-now the Thames 
iB'iOGIasgotr . . 

iSipGourock 

1817 Greenock 
182” Henry Bell 

1822 Hercules 

1821 Hero 

1823 Hibernia . 

l62] Highlander 

1822 Highland Chieftain 
IS2U Highland Lad 
iSlfiHope 

iSlfiHope . . 

1617 Humber . . 

1820 Indefatigable 

1818 Industry . 

1820 (nvcrary Castle 

1820 Ivanhoe 

1821 .lames Watt 
1817 John Bull 

1822 King of the Netherlands 
1814 Lady of the Lake 
■ 818 Lady of the Shannra 

1821 Lady Stanley • 

1819 Largs . 

1820 Leeds . 

1822 Lemington Packet • 

1817 London . • 70 

1822 Lord Melville 

Lord Nelaoni aee Sir William 
Wallace 
1816 Vlajestio 

1821 Majestic • 

ISlSMariaTuff • * - 

iSlTiVfarion, • • • » 

1818 Margery . • 'I 

1818 Marquis of Biite • I 



1*7) 



Rothesay Castle 
Royal George Ship 
Royal Sovereign G( 
Royal Sovereign 


eorge IV. 


Swiftsure 


Talbot 


Fartar 


2 

881 1 . 
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Mavlgttiaii. 


Wba 

Buau 

KkuHOrVHNll. 

r 

.Ton. 

Mg«. 

EngtiiM. 

Horn 

IVwr. 

1817 


96 

2 

82 

183Ct 

Two Brothers 

35 

1 

* 9 

1880 

Tyne 

40 

1 

10 

1881 

Union • . . . 

20 

1 

4 

1M2 

Union . . . 

53 

2 

16 

1822 

Union, doable feny-bwit 

100 

2 

80 

1821 

Venus ... * 

265 

8 

60 

1821 

Velocity . , 

I60 

*. 

4b 

1816 

Victory ■ .. 

160 

2 

40 

1820 

Waterloo 

90 

1 

20 

1819 

Waterloo 

210 

2 

60 

1822 

Yorkshireman . • . 

200I 

2 

80 


The Sohoi dM largest vHwlia ihii list, indeed the 
largeet •teaol'Tflnel jret built in Europe^ wai launch¬ 
ed in July 183d, intended to ply between Leith and 
tendon, n distandb of about 4o0 qiiilas. She u im- 
elliwKby ^ twd l b g fa ea -of dO^'Jhode power each; her 

Idi^tioia iwhhea!{ buvdi^^lOHec aoeom- 
modeiMe are eutetiaine, having epace for lie beda. 
The )adi#s' caldn i# eig^ feet mgh. 

The jSoho if, however, of loinewhat imaller dimen- 
.aidna than the ^nteriean •teani>boat, the Chenceilpr 
LivingsKn, on the Hudson river between New 
York and Albany, constructed by Mr Fulton. The fol¬ 
lowing are some particulars respecting thisvessei. Her 
keel is 154 feet long; deck 165; SS broad; burden 520 
tons; draft of water about seven feet three inches; prin¬ 
cipal cabin 54r feet long, 7 high; ladies’ cabin, above 
the other, 86 long, with closets; forward .cabin 30 
long, 7 high. Permanent sle^tng-births, m princi¬ 
pal cabin, 38; in ladies' cabin, 24; in fore cabin. 56; 
in captain's cabin on deck, 2 ; engineers' and pilots’, 
S; . forecastle, 6; dre-men, co|W, &c., 6; total, 
135. Her engine is of 75 hone power ; diameter 
of cylinder 40 inches, length five feet; piston rod, 
8^ feet; stroke, five feet; boiler, 28 feet’King, 
12 broad, with two funnels; pad^e-wbeels, 17 feet 
diameter; paddie-boards five feet, ten inches long, 
with two fly-wheels, each I4 feet diameter, connect¬ 
ed by pinions to the crank vthi!#l. The roachq^y 
rises 4} feet above the deck. Avetagp, rate of sailing 
e^t and one-half to eight and three-fourths miles an 
fi'por.' With a'd^i^g wind and tide to bCr favour, 
has made twelve; but with a strong vvind and tide, 
asainst her,* not thore than six miles per hour. The 
handiempioyed onboard are—ISraariiwn, 11 co^s, 
waiters, stewards, ;—^in all 24- 

This vessel, howe<ier, is still much suipasscd in^ze 
Iqr the Lady Sherbrooke, of 787 tons, ;.iipd 60 hbrse 

S wer;, bem|^ the largest of ei^ which ply on 
»river St Lswrence. This flives IS tons for each 
hpne poirer„t|d|^a|i in the Spbp the saasa bhrthen* 
liM tbiee tkiilw^iltfich aetfon allied to It. The 
Amaricani t e ^ Ve si s ls, though|if| sailers, are thua 
impWte^by com^ratlvely smaller l|i|j||faes thap thtioa! 
biult m oifontfy. f 

It appMlb.9^ ^ Jleport ^the Sekm CSbMmdlee 
the RepreMenlaltvet, for session '1817, 

that .there were then 17 large steam-boats in con- 
sunt employment on the American rivers, besides 


fony-boats. But ainca that time foey have increased 
BO lApidfo, that there lire aow (1823) about 800. 

. Tte f^wing are the names of 35 vessels, and 
foeir tonitsge. plying on the Mississippi and its tribu¬ 
tary rivera alone, viz. Alabama, 200 tons; Buffalo, 
8Q0: Cedar Branch, 250; Cincinnati, 120; Conati- 
tntioD, 75; Eagle, 70; Etna, 39O; Exchange, 200; 
Experiment, 40; Frankfort, 320; General Jackson, 
200; General Pike, 250; Governor Shelby, 12O: 
Hamot, 40; Heda, 70; Henderson, 85; Independ¬ 
ence, 300; James Monroe, 90; James Boss, 320; 
Johnston, 80; Kentucky, 80; Louisiana, '54; Madi¬ 
son, 200vM«ysviUe, 150; Napoleon, 332; Ohio, 443; 
Paragon, 400; Biflemais 350; Rising States, 150; 
8t Louih 820; TaAierlkde, 320; Vesta, 100; Vesu¬ 
vius, 890j)^Vblcano, 250; Woshtngton, 400;—in all 
7359 tam,*?’. s 

, Belopging to Mme of, the States, there are steam 
iklgates and.ships of war canying funs, some of 
thein 100 pMndotp. IS feet thick 

fo thU atdup, pffitemate laycn of,(^ and cork; arc 
«b,^atv4pii^dNtt tfi^ SNB ejaai boiling water on 
tli^ pud-^re are easps'of cutlasses and 

pikes s^ykb' w^ot'from their sidvii, and draw back 
again every fifteen seconds. 

The Savannabi-of 360 tons, was the first steam- 
voMol that .croaa^ the Atlantic, She arrived at 
Liverpool 20th June 1819, >d 21- days from land 
to land; 18 of which her engine was going; her 
daily consumption of coal was about 10 tons, so that 
she must have had at least 200 on board, leaving 
150 for the weight of engine and cargo. Her paddles 
were occasionally taken off, when she sailed by wind 
and the whole of the paddle-wheels were capable of 
being taken to pieces and shipped, in case of bad 
weather. As the distance is not mudi short of 4000 
miles, she must have averaged nearly 200 per day. 

By far the greatest number of steam-vessels use low 
pressure engines. A larger proportion of American 
vessels have high pressure engines than in this country. 
High pressure engines are wrought with steam of 
a great variety of strengths, from SO to I60 lbs. per 

S uare inch. Some engineers assert, that it is capa- 
e of being used at lOOO lbs. The steam is not 
condensed, but, after having acted 00 the piston, is 
allowed to blow off into the air. The diameter of their 
steam cylinders may be made of any size proportion¬ 
ed to .the strength of the steam used. Thus, when it 
is 160 lbs., the area of the cylinder may be only a 
sixteenth part qf the area of one using steam of 10 
lbs.; consequently, a five inch, cylinder wrought 
with such stroUg steam will'be equal in power to a 
2C inch cylinder wrought .with inch weak steam. 
High, premun ebgines requiib neither air-pump, oon- 
duatof, ttoV 4ie '|«artii tbn^witfi jczmoected; and as 
the ytdume df ateaes proportion, their 

tMiIafJlt.ffo|F c^)lffi|sttiiiHy bis' osudi smaller. Hence 
these' engines occupy lest room and tonnage, and 
r^uiro. somewbit less fuel; but the risk of ex- 
piwen it consMerable. Were it otherwise, they 
vnwM be very valuable at sea, because their power 
can be tno'emedeam^meaciee, by merely increasing 
the firi, whereas t t g M K v er of condensing engines ia 
much more ciroumsomed, and confined to their ori- 
pnal construction. The free efiective power of large 
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fteat^jOb. It ia remarktbla that, after die fiiet sueeeesfti] 
trial, Tery little inprovemonl hn beten ma^is the 
7rBri»nrnt coMtniction of ^m-veuelt. £xpcrienca hif only 
Ift^Art. fixed the aoitabk proportiom of die •everai^arta. 
Much, however, atill renaina to he done. The great 
ofajecu wanted are to inofeaae the power of die en« 
gine; to ayoid^he waate of ftirce in the play of the 
peddlea; and to render their action more equable. 
Notwithatanding the number and variety of eteam- 
ensinea which have been erected in thia uland, it ia 
truly aurpriaing that come of die moat important 
pointa of theory should be left uncertain and subject 
to dispute. Wc have neither ascertained exactly the 
density of steam formed under diflerent pressures, 
nor the quantity hf heat absorbed in its formation. 
Most of the condusions of e^oeers are drawn ra* 
ther from analogy than from mctst and a new set of 
experimepta on steam, eondueted with scrupulous at. 
tendon, and on a comprehensive plan, are much want¬ 
ed at present to cuide all our pracdcd operadona. It 
seems probable that the most econondosl engines, on 
the whole, ere those which work under a high steam 
pressure, though the statraients given by djiferent au. 
thors cannot be easily reconciled. The vapour of other 
fluids has sometimes been proposed instead of the 
steam fiom water. It would be an important object 
gained, if the same elastic force could be created 
with less cxpence of heat. The prodigious con¬ 
sumption of coals by the boilers proves a great hin¬ 
drance to the exten»ion of steam-navigation. The 
store of this ponderous species of fuel required for 
the supply of the engine in a distant voya^, would 


' S T fi 54*3 


odciqfy the whole #0UM|gp «ceo of • latn vetieL 
3he Bapld, ^ IgQ tgno' bnvdetu end heme 
poweiv required ^eerly ateoof ooettevery two hownq 
and c^d not ^erefttre opnjdnue ataea above eleven 
days j and we have seen ‘tbet the Savannah, which 
crossed the Atlantic, consumed ten tqns of coals 
every day, or 810 tone during the ptNage of 21 
days, leaving only 140 of surplus tonnage. Unleaa 
aemo great discovery, indeed, be made on the eon- 
centration of hmit, wa thell never dispatch etfsi*. 
packets directly to the East or West Indies. * 

The form and disposition of the paddies might 
certainly be improved. Ihey seldom strike the 
water in the ri^ht direction, but splash it about, 
and leave it to impede the progress of the vessel. 
An irregular unpleasant motion is hence produced, 
aod much force thereby lost. With a stroog side¬ 
wind likewise, the larboard paddies are deeply im« 
mersed in the water, while the opposite ones are 
nearly suspended in the air, and swrcely act at all; 
the necessary consequence is, that. In such eirisiun. 
stances the steam-vassel describes a winding path, 
and becomes unmanageable by the helm. Is it not 
possible to apply the immediate power of steam to pro. 
pel vessels wi&out dividing and dunlnishing its action 
by ftie intervention of a train of cranks and paddles 1 
Steam-navigation, though still limited in its opera¬ 
tion, is a splendid triumph of ingenuity, and consti¬ 
tutes an epoch in the history of the mechanical arts. 
It has opened a most beneficial internal commerce 
in the vast regions of America; it has wonderfully 
facilitated the communication between the difierent 
parts of Europe; and by multiplying the friendly 
intercourse of men in all countries, it has essentially 
contributed to diffuse knowledge, to soften preju¬ 
dices, and to quicken the efforts of general indtistry.* 
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if-urjate STEEL, Engravimo upon. At the first dis- 
[ngrsTiiig. covery of the Art of Printing from engraved metals, 
experiments would most probably be made with a 
view of ascertaining the fittest metal for the pur¬ 
pose ; indeed it is known, that copper, tin, and sil¬ 
ver, were employed by the early artists, and there 
are some prints, by Albert Durer, which are consi¬ 
dered to be impressions from pistes engraved or 
etched on sted. In the collection of Albert Durer's 
prink, ^ ^ British Museum, there are five of these 
prints, the chief of which are, Chrut in the Gankn, 
a print 6 inches by Si inches, dated IBIS; the 
Lady and the MomUr, 12 iaches by inches, 
dated Ifilfi; and the Caiuoth iSf inobos by 8| 
inchea, dated ISIS* 

But, for the osoal pu rt tys of engraving, copper 
has some advantages whu» hood led to its hewg 
nearly ompioMd^ ht< profinmqa to ether 

metals; and in one instance only ^e we ftiuod 
that steel phtewea nsetf,iss e q gr i ww g: oponinthis 


country, before the late attempts to prevent the 
forgery of bank-notes. The plate we allude to is 
the Ceiling qf the Star Chamber” in the TVpo- 
araphical iSustralions of Weetminster, engraved by 
Mr J. T. Smith, in 1805. 

The great expense of renewinpf plates for bank¬ 
notes, when any si^rior engraving is introduced, 
for rendering imitation diffiewt, suggested the idea 
of employing a harder material than copper to en¬ 
grave upon. Steel plate was tried, arid found 
ble of affording from 20 to SO times the number of 
impressions that could be obtained from a plate of 
copper; while it was not much more difficult to 
engrave upon. Ute advantage to be derived from 
employing steel was first made puU^, In this 
countiy, in 1818, by the inquiry rM^ting the 
prevention of foegmy, instituted by the Soesriy Ar 
tAe BnewroffmetaJif Artt^ Ac. iq lendoni wheo 
A qiaeimen of engd^j; onj^stM wte presented 
to the Sogte^ S|PC%ms Warren; and 


* This Artiola wa« writtehl^t}' bj 4 Geadepian of Glasgow, well inforav^ on the subject of Steam- 
oaTigaUon.—E d. 
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It appoared, tVom evidence collected by the Com* 
mittee, that note*, with ornamental border*, printed 
from steel plates, were then in use, in America. 
Soon after this period, Messrs Perkins and Fairman, 
from Americn, in coidunction with Mr Heath, an 
eminent engraver of London, formed an establish* 
ment for printing notes, and other engravings, from 
Steel blocks. 

The methods of engraving on steel, adopted by 
Warren and others, were similar to those employed 
in engraving on copper; differing only so far as was 
necessary on account of the nature of the nioterial, 
and the process of hardening the plates. In addi¬ 
tion to these metliods, Perkins, Fairman, and Meath, 
employ a mechanical process for increasing the num¬ 
ber of impressions. They first make the engraving 
on a thick plate of soft steel; the plate is then hard- 
ened, and the impression is transferred, in a spring 
press, to the surface of a soft steel cylinder, by roll¬ 
ing the cylinder repeatedly to and fro on the cn* 

K ived plate, finder a very considerable pressure. 

e transfer thus obtained is in relief, and tho cy¬ 
linder being hardened, it is made, by the same 
spring press, to repeat as many impressions as may 
be desired on soft steel, or on copper plates, for the 
purpose of printing from. They usually impress 
steel blocks, each of which will afford several thou¬ 
sand impressions, and when the cylinder becomes 
worn by transferring, a new one may be impressed 
from the original engraving; and, consequently, an 
inconceivable number of prints may be obtained 
from one original plate. 

It ought, however, to be remarked, that an en¬ 
graving cannot be transferred from steel to steel 
without injury; and that the injury will be greater 
in proportion to the spirit, freedom, and delicacy of 
the work. Indeed, where engravings are to be con¬ 
sidered as works of art, it will always be preferable 
to engrave or etch on tempered steel, and print 
from it without hardening. A sufficient quantity of 
impressions may thus be obtained, and of a superior 
kind: because steel being more compact and hard 
than copper, it requires less labour to clean off the 
superfluous ink, and it is, consequently, less worn 
by tills part of the process.* But the power of 
transferring is of great value in all cases where a 
great number of impressions ia the chief object de¬ 
sired ; as in notes, plates for school-books, ornamen¬ 
tal borders for pottery, labels, &c. 

In preparing steel plates, for either engraving or 
etchingrthe surface should be well pplisiied, so as 
to reader it compact, of an equable degree of hard¬ 
ness, and perfectly smooth. The same tools are 
used aa for copper, but they should be of the kind 
of steel whkd) w endowed with the greatest degree 
of hardness and toughneu. When a plate is to be 
etched, the point which removes the varnish should 
be sufficients hard to penetrate the polish on the 
fttfikee of the plate h the add will then hite more 
freely end to a greeteF depth, Irijbout spreading so 
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aa to produce a broad* and shallow Ibie. A point of ststbEn. 
diamond is, we believe, sometimes employed, parti- 
cularly where the lines arc drawn with the ruing- 
machine, invented by Mr Wilson Lowry, the found¬ 
er of a new school of engraving, which has been 
of infinite use in diffusing correct taste in archi¬ 
tecture and sound knowl^ge in mechanics. The 
same ingenious artist observed, in the first etchings 
on steel, tiiat the lines were broad without depth; 
and, in consequence, tried to find a menstruum that 
would answer the purpose better than the common 
acids; in this he perfectly succeeded, and was en¬ 
abled to bite the lines deep, and yet preserve tiie 
desired degree of fineness. This discovery he 
subsequently disposed of to Mr Heath; the exact 
nature of tho process we have not been able to as¬ 
certain. 

Of the common acids, diluted muriatic acid seems 
to answer best, but diluted nitric acid produoLs 
nearly the some effect. 

When tlie plate is not to be hardened'after being 
engraved, ohe of a spring temper may be empiuyed; 
and if etching only is to be done on the plate, thin 
steel of a harder temper might be used; but the 
hardness must not be greater than wiii admit of its 
being scratched by the tracing point; otherwise a 
fine line cannot be produced of tiio necessary 
depth. 

When the graver is to be much employed on a 
plate, it should be annealed (sec Annealing in 
this Supplement), in order to render it uniformly 
soft, 'i he plate, after being engraved, may be hard¬ 
ened most effectually, and with the least injury 
to the engraving, or risk of warping the plate, by 
heating it in a metallic bath, and quenching tlie whole 
in a cooling fluid. A batii of the fusible alloy of lead, 
tin, and bismuth, whicli Dr Wollaston proposed for 
hai^ening delicate steel-work, will, perhaps, answer 
better than any otlicr. (See Cutleky, p. 457, Vol. 

111. of this Supplement.) It will always be an ad¬ 
vantage to employ a perfectly fluid medium ior 
cooling; and we have reason to conclude, from some 
hasty experiments, that water heated to its boiling 
point is better tiian cold water for cooling steel: 
the quick abstraction of beat, by converting water 
into steam, seems to have more effect than the mere 
cooling power of a large body of cold water. 

If plates are not to be transferred, there is some dh- 
advantage in employing thick ones; and more especi¬ 
ally in cases where an alteration may be necessary, or 
a mistake is to be rectified. In a thin' steel plate it is 
as easy to rectify an error as in copper; but in a 
thick one it is a troublesome process. 

Mezzotkito engraving on steel is also found to 
answer equally as well as the other kinds; some very 
fine prinu have lately been done in this manner; 
and the great nomltar of inmressions a steel plaSe 
affords, will cause titis bwtinil style of engraving to 
be mqre.geneeiliy cultivated. 

The advanti^es of copper consist In its being 


* A sted (date, which hid net been hardened, has been known to i^d 95,000 fanpressionB without 
material iojuiy. 

IS 
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Stod'Ea* more easily prepared for engraring upoiit in its 
gjsvlng soilness, which renders it less difficult to engrave; 
StlilinLhire. degree of care necessary to protect 

«. , the plate from injury, whenever it Is not necessary to 

print at once the whole niunber of impressions die 
' plate will Bfiui;d. Now, it will always be difficult to 
preserve steel plates without more care and attention 
than can at all times be ensured; hence, each metal 
has its peculiar excellence; steel for the supply of a 
rapid and extensive demand: copper for the slow 
and regular pT&grcss of works on the sciences and 
arts. 

As printing from engraved steel is now much used 
os a means of preventing forgery, we shall close this 
article with a few remarks on that subject. It ap> 
pears to us, that there should be nothing complex 
in the figures that are selected for the engraving; 
dicir excellence should consist in the perfect even¬ 
ness and parallelism of lines, whether straight or 
curved ; but curved lines of difficult kinds should 
be preferred. Many crossings render a pattern in¬ 
tricate and confused: they distract tlie attention and 
dazzle the sight. Wavy patterns, with scattered 
lights, have the same eifect. In such cases it is 
difficult to compare one specimen with another; 
and a general imitation is not so easily detected. 
It will be desirable to unite the work of an artist to 
that of a mechanical engraver; and in such cases 
the subject should be of sufficient size to allow of 
its being distinctly made out; because it will in¬ 
crease the difficulty of imitation. Where tlie circu¬ 
lation of notes is limited, good cngravjng on the 
note will be an cifectuai check upon furgery; but 
the notes of different banks should be nude as dis¬ 
tinct as possible, instead of the 8.ime work being in-, 
troduced in different notes, as may easify be done 
with steel cylinders. Where a whole empire is serv¬ 
ed witli one kind of notes, the temptation to forge 
is so great that it cannot perhaps be altogether pre¬ 
vented : and, therefore, while every proper expedient 
should be used to increase the difficulty of mrgery, 
no apparent difficulty of copying should render bank¬ 
ers and others less on their guard against it. 

See llejmrl of'the Committee of the Sociefif 9/ Arlt, 
4 c. on I fie Mode of Prci'entiii^^ the Forgery of Bank- 
Notes, 8 vo. London, I8I9. Edinburgh Philosophi¬ 
cal Journal, Vol. HI. p.'HO. (11. 11,11.) 

STEREOTYPE PIUNTING. See the Article 
Pbintino in this Supplement. 

sauanon STIRLINGSHIRE, a county in Scotland, si- 
iuHl UouaJ- tuated between 55® 55', and 56® 17' north latitude, 
mice. and between S° 17', and 4® 40' west longitude, on 
the isthmus between the Friths of Forth and Clyde. 
It has the counties of Perth and Clackmannan op the 
north, the Frith of Forth and Linlithgowshire on 
the east, Lanarkshire on the south, and Dunbarton- 
slifte on the south-west and west; and, extending 
from 12 to 17 miles from north to South, and about 
Ettcnt. S5 from west to east, contains 645 square miles, or 
412,800 English acres; divided into 81 entire pa¬ 
rishes, with portions of other four, which partly be¬ 
long to tbb adjoining counties. The river and 
Frith of Forth is, for the mos< the boundary 
on the north,* though one entire pwrish, and parts M 
other two are on the north side of that river; on the 
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west it includes part of Lochlomond, and a narrow SdrHiifdiin 
neck runs out on the north-west, the east side of 
which'touches Loch Katrine. Like many other of 
the Scottish counties, it is of a very irr^ulor form, 
yet most of its outline is well defined. Besides U»c 
Forth on the north and north-cast, the Alton marks 
its separation from Linlithgowshire, on the cast and 
‘ north-east; the Kelvin flows aloim n great part of 
the southern boundary; and tlie Endric, before en¬ 
tering Lochlomond, divides it for some distanee 
from Dunbartonshire on the west. 

About two-thirds of Stirlingshire consist of hills 
unfit for cultivation, but affording good pasturage for 
sheep ; bein^ chiefly covered with green herbage, 
though sometimes intermixed with heath. Tht: princi¬ 
pal tract of this description, called the Lennox Hills, 
runs across the county, from Dunbartonshire on tiic 
west, to the town of Stirling on the north, but it sel¬ 
dom presents an elevation of more than 1500 feet. 

In other quarters, however, the elevation is greater; 

Benlomond, on the north-west, on the^anks of Loeb- 
luoiond, being S262 feet high; and Beneloi^b, in the 
parish of Alva, on the north side of the Fortli, up¬ 
wards of 2400 feet. On the north, and still moro on 
the cast of the Lennox Hills, the country is low ; tho 
summit level of the Forth and Clyde Canal, which 
passes through the south-eastern side, being only ' 
about 162 feet above the sea, and much of the land 
along the Forth is a very rich plain, only a few feet 
liighcr than the water. Towards the western and 
southern extremities the surface is more varied, pre¬ 
senting tracts of heath, moss, and green pastures, in¬ 
termixed with cultivated land; the latter confined, 
for the most part, .to the banks of the streams. 

Stirlingshire has every variety of soil common in Soil. 
Scotland; but that for which it is chiefly distinguish¬ 
ed in this respect is the alluvial or carse land on the 
Forth; wliich is computed to extend to about 40,000 
English acres within^ia county, and twice as much 
more in the adjoining counties of Penh, Clackman¬ 
nan, and Linlithgow, or, in all, to about 200 square 
miles; certainly by far the richest tract in Scotland. 

It consists of the finest particles of earth, without 
stones; in point of friability approaching to the cha¬ 
racter of loam; in some places 30 feet deep, and sel¬ 
dom more than 25 feetabove the level of the sea athigli 
water; and contains beds of shells, moss, and clay 
marl. In one instance, at the depth of 19 feet, 
there have been found in a stratum of moss the roots . 
of large trees, deer's horns, and bones, while the su¬ 
perior strata were composed entirely of fine earth. 

Coal, limestone, ironstone, and sandstone, abound l^netaij. 
in tins county. Coal has not been found to the north 
and west of the Lennox Hills, but prevails very ge¬ 
nerally along their southern base, from Boldernock on 
the west to Denny and St Ninian’s on the c^t; and 
generally throughout all the eastern quarter, on both 
sided of the Foith and Clyde Canal. By means of the 
Union Canal carried ffom the city of Edinburgh to the 
Forth and Clyde near Falkirk(8ce EoiNnuRGRsuiitt: 
in this Suppiement), these extensive coal-fields have 
been rendered of easy access to the metropolis, which 
already receives large supplies of coal from that 
quarter at little more than two-thirds of the price 
which the inhabitants formerly paid for this ncccs- 
4 A 
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stirlingahire. lary article. Limestone abounds in the same quftr> 
ters with the coal, and in many instances therh is one 
stratinlll of it above, and another below the coal, the 
former always of the best quality. Sandstone also 
frequently accompanies both, though iMtis found in 
Other parts. At Kilsyth there is a quarry of white 
sandstone, which takes a fine polish, and has been 
often used in ornamental work. Ironstone is in great 
abundance throughout the coal district, and is 
wrought in several places to a considerable extent, 
chiefly for the use of die Carron works. It is also 
found in the parish of Kilsyth, in bolls from a quar¬ 
ter of an inch to a foot in diameter, which are richer 
in metal than the common stone. Copper has not 
been dtsonvered in veins so rich as to encourage their 
working, though mines were formerly opened at one 
hr two places. Veins of silver wcr6 discovered, about 
sixty years ago, in the parishes of Logie and Alva, 
on the northern extremity of the county, and for a 
few weeks the igorking was very successful, but was 
soon abandoned. Cobalt was found in the same 
quarter. There arc indications of other minerals in 
different parts of the county. 

R.'wrt. Besides the Forth, the Avon, the Kelvin, and the 
Endric, already mentioned, which, though having 
their sources in Stirlingshire, soon cease to belong to 
it exclusively, flowing for the most part on its bound¬ 
aries, this district is well supplied with other streams, 

llir Fiirih. which traverse its interior. The Forth, however, is 
by far the most important. It rises from a spring on 
the northern side, and near the summit of Benlo- 
mond; after a course of eight or ten miles, under the 
name of the Water of Duchra^^, it passes into Pf rlh- 
shire, where it is called AvendaWf or Black River; 
and soon after, on returning to the borders of this 
county, obtains the name of the Forth. A few miles 
above .Stirling it receives the Teith, and afterwards 
the Allan, from the north, and,!, Bannockburn from 
the south. The tide, which flows a little above Stir* 
ling, renders it navigable to that town for vessels of 
70 tons. Below Stirling the river winds in a remark¬ 
able manner across its valley, making so little pro¬ 
gress, that, following its course to AHon, the distance 
is about twenty miles, while in a direct line it is 
scarcely seven. The^ie windings are called the T.inks 
of the Forth. Below Alloa it receives the Devon 
from the north-east, and soon afler expands into the 
large estuary called the Frith of Forth, which washes 
the north-eastern side of the county till it meets 
with Linlithgowshire, a little to the south of Grange¬ 
mouth. Next in importance, and the only other 
stream worthy of particular notice, is the Carron, 
which, rising in the interior, pursues an easterly 
course, and joins the Frith of Forth at Grangemouth. 

It is navigable for vessels of SOO tong, as far os thb 
Tillage of Carron Shore, the shipping place of the 
Carron Company, nearly two miles from its con¬ 
fluence with the Forth. Besides Lochlomond, of 
which the greater part is in Dunbartonshire, several 
amali pieces of water occur in different parts, none 
of them remarkable. Salmon are caught in the 
Forth, and also in Lochlomond, and, some years ago, 
afforded a revenue of L. 1200 or L. 1400 a year to 
the town of Stirling; but they are not now so nume¬ 
rous as formerly. 
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Tlie valued rent of Stirlingshire is Ll08,£0di Ss. Stirliogsliirc. 
3d. Scots, and the real rent of the lands and houses in 
1812 was L. 207,236, Ss. 8d. Sterling. In 1811, the Vnbwtiim 
number of estates was 147; of which 109 were below*"" ««'“'*** 
L. 500 Scots, and only nine above L.2000 of valuation, 
thus indicating that the landed property was much di¬ 
vided ; and not a fourth of the whole was entailed, a 
'smaller proportion than in most parts of Scotland. The Ettatct. 
estates of the Duke of Montrose, Lord Dundos, Sir 
Charles Edmondstone, and Mr Forbes of Caliendar, 
the principal proprietors, were then’ rented at from 
L. 8000 to L. 14,000, and several others were worth 
from L.IOOO to L.4000 a year; but the greater num. 
her wore below L. 1000. Some of the proprietor.*! 
have increased the value of their estates by means of 
embankments on the Frith of Forth. Several hun¬ 
dred acres, much of it worth a rent of L. 5 an acre, 
have thus been reclaimed and brought into cultiva¬ 
tion, and a great deal more may be gained in the 
same manner. AH the small proprietors, and most 
of the great ones, reside upon their estates; and se¬ 
veral of the latter occupy considerable farms of their 
own, which they have improved, and continue to cul¬ 
tivate in a very judicious manner. There is, accord¬ 
ingly, a great number of seats over all the lower 
parts of the county. -Before the Union between 
England and Scotland, considerable tracts were 
granted to the retainers and dependents, or the 
tenants of the principal proprietors and their heirs 
for ever; subject only to the payment of the rent of 
those times, which is now very trifling. These are 
called feuan or porlioners, and, in some parishes, 
form a pretty' numerous class. Their houses and 
fields still present a tolerably faithful picture of the ru¬ 
ral ccononay of Scotland a century and a half ago. 

There is a good deal of both natural and planted 
wood in Stirlingshire, and much of the former, in the 
state of coppice, has long yielded a regular income 
to the proprietors, little if at all inferior to the ave¬ 
rage rent of the arable land. Of oak coppice alone 
the extent is near 4000 English acres, of which more 
than two-thirds belong to the Duke of Montrose, 
growing near his scat of Buchanan, on the western 
extremity of the county. The Buchanan woods seem 
to be under very regular management, being divided 
into twenty-four hags or portions, of which one is 
cut every year. A few years ago, this produced 
from L. 16 to L.24 the Scots acre, after leaving a 
number of reserves to stand for timber. Every acre 
gives at a medium about one ton and a half of bark, 
which, during the late war, sold at L. 18 '; and the 
small timber generally pays expences. Much of 
the land On which this wood grows is of little va¬ 
lue for any other purpose; not worth half-a-crown an 
acre. On the same estate, and also in other parts of 
the county, extensive plantations have been 
within the last fifty years. 

The mountainous partt' of Stirlingshire are occu- Lw« stock, 
pied with sheep of the biack-faced or heatli breed, 
and the lower hills bv Highland cattle; and there the 
farms are necessarily of considerable extent. Tlie 
arable land, however, is for the most part divided into 
small farms, especia|[)r the Curse lands on the Forth, 
where the general siae does not exceed 50 or 60 acres. 

The rotation of crops, accordingly, as well os the Cro]i>. 
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Stirlingsiiiie. general management, ia aeidom to good aionthe 
Carse of Oowrie,"a similar tract on the banks of the 
Tay in' Perthshire, or in the border counties of Scot* 
land. Yet very great crops of wheat and beans, and 
^ the other kinds ofgrain, areobtained fromthis naturally 

rich soil, which in many parts affords a rent of L. 4 
and upwards the English acre. But besides a money 
rent. It is still not uncommon to exact poultry, car* 
riages, &c. from the tenants; burdens which, though 
. once gencraly^gre now almost unknown in those dis« 
tricts where an^proved system has made the greatf 
est progress. The land on the banks df the Forth is 
exceedingly well adapted for orchards, of which 
there are a few, but of no great extent. The island 
of lucliraurrin, in Lochiomond, the property of the 
Derr. Duke of Montrose, has been stocked with fallow deer 
fur more than a century, the number about 240, 
which arc properly attended to, and kept always In 
a thriving condition. Goats, about filly years ago, 
were an important article in the western district near 
Lochiomond, much of the rent being then paid in 
kids and goat milk Cheese; but they are now almost 
extinct. 

Manufjc. The Aanufactures are carpets and other coarse 
turtt. woollens in the town of Stirling'; paper cottons, 

alum, copperas, soda, Prussian blue, &c. on an exten¬ 
sive scale near Campsie on the south-west quarter; 
spirits at several large distilleries, and iron goods at 
t'uiron Carton. The Carton Works, celebrated all over 
Europe, were established upon the banks of the river 
of that name about sixty years ago, by Dr Uocbiick 
and Messrs Caddel and Garbet, who were joined in 
the undertaking by several other gentlemen. By the 
charter of the company, they are authorized to em¬ 
ploy a capital of L. 150,000, which is divided into 600 
shares, and ten of these are required to givp a vote in 
the management. During the late war they employed 
upwards of 2000 able bodied men, and paid in wages 
above L. 120,000 yearly. At these works all sorts of 
cast-iron goods are made, and also bar iron, said to be 
equal to the llussian; but particularly cannon and 
tliat kind called Carronades, which having been in¬ 
vented here, take their name from the wurks. The 
boring of the cannon is a very interesting operation, 
which is performed in about forty-eight hours by 
machinery moved by water. .One of their engines 
raises upwards of SO tons of water in a minute; and 
so extensive are the works, that they are said to con¬ 
sume every day about 200 tons of coals. They have 
water carriage from the Frith of Forth by means of 
tbe Carron, and to the Frith of Clyde by the Forth 
and Clyde Canal, which passes through the diatrict, 
a little to the south of the Carron. 

Commerce. Notwithstanding the favouraltfe situation of Stir¬ 
lingshire, on a navigable river, and between tbe 
east and west seas, which for thirty years have been 
connected by a Canal, it has but a small town popu¬ 
lation, and ^ lately, its commerce was inconsider¬ 
able. Even now half its exports, not including its 
agricultural produce, is supposed to be furnished by 
Tomu. the Carron works. The pnncipal town ia Stirling, 
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containing, in 1821,71 IS inhabitants; a place of great fhMi n^irs . 
aotiqul^, which, though situated on tho navigable 
part of the Forth, has little trade by water, and is 
chiefly indebted for its importance to its situation on 
the confines of the Highlands. Falkirk, on the eastern 
side oftheedinty, a little to tbe south of the Forth and 
Clyde Canal, had a population in 1821 of 11,536, and 
is distinguished for its great fairs or trysts which are 
held in August, September, and October; where 
cattle, sheep, and horses, arc brought for sale, to the 
value of almost half a million Sterling. Grangemouthi, 
founded by Sir Lawrence Dundas, in 1777, on the 
angle formed by the junction of the Carron and the 
Forth and Clyde Canal, is now a considerable village, 
and the principal sea.port of the county: its trade 
is chiefly with the north of Europe, and along the 
east coast. It has a custom-house, a dry-dock, and 
other necessary works. The depth of water in the 
harbour is generally in spring-tides from 16 to 18 
feet, and in neap-tides from 10 to 12. In 1810, the 
shipping of this port exceeded 60^000 tons. The 
only other town k Kilsyth, on tbe borders of Lanark¬ 
shire. On the cost side ^ere are a number of small 
villages, occupied partly by agricultural labourers 
and mechanics, and partly by weavers employed by 
,tbe Glasgow manufacturers. 

The county, which, in 18S2, had 118 freeholders, Bcprcscnts* 
sends one member to Parliament; and Stirling itstion. 
only royal burgh, is associated with Culross, Dun¬ 
fermline, Invcrkeithing, and Queensferry, in the elec¬ 
tions for the Scottish burghs. A poor-rate is levied 
here only in a few parishes; the poor being chiefly 
supported, as in most parts of Scotland, by volun- 
tary^contributions. 

Stirlingshire exhibits remains highly interesting to Aniiquiiiet. 
th c antiquary, and has been the scene of some of 
the most remarkable events in Scottish history. The 
Roman Wajl, called the 'Wall of Antoninus, and vul¬ 
garly Grieme’s Dykf, which traversed this county, 
may still be traced in several places. The battle of 
Bannockburn, which secured tbe independence of 
Scotland, was fought on 24th June 1314, about tlirco 
miles south from Stirling,.i»here a stone is still sliown 
in wKfth the royal standard is said to have been fix¬ 
ed. The eastern side of the county was the scene 
of many other battles between the Scots and Eng¬ 
lish ; but these belong to the history of Scotlanu, 
and have been noticed under that head in the £ney- 
dapadia. We may also refer on this point to Roy’s 
MUilary Anli<iuities and Chalmers's Caledonia. 

The population of Stirlingshire, according to the 
census of 1801, was 50,825; in 1811 it amounted 
to 58,174; and in 1821 to 65,876; of which 81,718 
were males, and 83,658 females. 'Hhejimilies em¬ 
ployed in agriculture were 2600; in trade and ma¬ 
nufactures 6641; in all other occupations 4492. 

The increase of population from 1811 to 1821 was 
7202. 

See the general works quoted under the former 
Scottish counties, and Dr Grahaib’a View of the 
Agriculture g/" Stirlingshire. (a.) 
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STONE-MASqfTRY and STONE-CUTriNG. 


ittonc- 1. M AsoNiiY if tile art of building with stones: the 
Miuanry. art of reducing stones to regular or deteriniimtc Ibrins 
it sntnetimes called stone-cutting, but is usually con- 
sidcred a branch of masonry. Workers in marble 
^ ^' arc also called masons; but it is stone-masonry on¬ 

ly which we intend to treat of in this article; as 
marble masonry is rather a manual than u scicn- 
tiCc art. 

l<<u(y llis- 2. The art of building with stone is undoubtedly 
(ory. of great antiquity; and its early history is diilictdt to 

trace beyond tlic existing remains of ancient build¬ 
ings; the oldest of which arc objects of wonder, 
chiefly on account of the difliculty of moving, with 
ordinary [lowers, the immense stones of uhich they 
arc formed. 'I'herc is one thing remarkable in these 
stupendous efforts of human labour; its directors 
have often been happy in the choice of almost impe¬ 
rishable materials, for a lasting evidence of their com¬ 
mand of power. The remains of this kind of gigan¬ 
tic masonry arc found in various parts of the earth; *■ 
some of the finest specimens arc the ancient Egyp¬ 
tian buildings ; which seem to have been intended to 
resist the power of men, os well as the slow opera¬ 
tions of time. 

•Ji-w-k 3. The masonry of the ancient Greeks closely re- 

MAbunry. somblcs that of the Egyptians: it is a more refined 
ajiplication of tlic same principles of coustrucliqp, to 
a series of chaste and be.'iutiful architccturiil forms, 
in which the ornamental part of the art has evidently 
been in that state of perfection, which is rarely, if 
ever surpassed. The roof of the Octagon Temple of 
tile Winds may be considered ^le best example of 
their constructive skill, while it betrays their igno¬ 
rance of the principles of tlie arch. 
lluniiH) I'- Uoman masonry we find less of ponderous 

Mauiorf. Strength, and sound cousti^uctiun, than in the Egyp¬ 
tian and Greek, and rarely any thing approftching 
to the accurate aud highly finished labours of tlie 
latter, but considerably more artificial and economical 
- knowledge. If the manner of forming arches* and 
domes wait not actually invented by the Romans, at 
least the merit of applying them successfully, in the 
art of building, was undoubtedly theirs; they also 
excelled in the composition of mortars and cements: 
hence, they found it easy to construct large works 
at a moderate expense, which could not have been 
accomplished by the limited methods of building of 
their predecessors. It gives us a high notion of the 


intrinsic value of the art of masonry, to examine ila Stone- 
application by the Romans, whether it be in the celc-, ^ 

brated Cloaca.*, Aqueducts, Bridges, or the Military 
Roads of those enterprising peopley' 1*0 them also' 

Ve owe the beautiful idea of covering a temple with 
a dome. 

5- After the decline of the Romans, the art ofr-rh- 
masonry, in Europe, gradually acquired its former im- I'iikImIi 
portaucc through its application to the construciion 
of castles, towers, and other places of defence; and 
eventually, it gained a complete ascendancy over the 
Other building arts in the construction of Cathedrals, 
Monasteries, and the like. In our own island it made 
an equal if not a greater degree of progress than on 
the Continent, 'i'lic science of masonry t appears to 
have attained the most perfect state it arrived at in 
those times, obout the period when King'x College 
Chapel, at Cambridge, was built (about l.'>12). From 
that time, or soon after, the knowledge of construc¬ 
tion declined ; but the researches of men of science 
have, in modern times, more than replaced those lost 
principles which, there can be little-doubt, the elder 
frcc-masons pussessc-d. Uiifurtuiiatcly, such jiriii- 
ciples are, even at the present time, us inaccessible 
to a plain workman as the mysteries of the mas¬ 
ter-mason were to the apprentice and rcllou’-craft 
of former ages ; unless it be in some rare instances 
where the force of natural genius has risen superior 
to the difficulties before it, and a mere workman, 
like the “ 'prentice of Roslin Chapel,” lias outstrip¬ 
ped the masters of technical science. 

G. The most important principle of the frec-.ma- Priiwipkn iW 
eons, or, as they arc usually called, tho “ Gothic <Aotliic Mu- 
buildcrs,” was that of reducing all the pressures of a 
vaulted roof to a few principal supports. Tliesc sup¬ 
ports were cither strong pillars, or buttresses, accord¬ 
ingly as the support was within the area, or formed 
a part of the external wall. The buttresses were 
made of considerable dc|)tli in the direction of th« 
pressure, with a thin wall from i>uttre88 to buttress, 
for enclosing the building. If they had made tlic 
external walls of uniform thickness, according to the 
modern practice, a much greater quantity of mate¬ 
rial would have been required to balance the prets- 
sure of the vaulting. For similar reasons, tbc 
strength of their best vaulting consists in deep 
moulded ribs; thexpaces between these ribs being 
formed of thin ligM stones, supported from rib to 


* Perhaps the oldest arches, at present known, are those which Mr Beizoni discovered in Egypt; they 
an executed in bricks of the some size, and of the same material, as those the Egyptians used in the cun- 
atrtiction of their widU and pyramids. For farther remarks on the subject of Arches, see the Article Bridgg, 
in this Supplement; and the Earl of Aberdeen’s Inquiry respecting Grecian Architecture, page iql—211. 

f What other term than science can be applied to that knowledge, xAich enables a mason to dispose 
large masses of stone-work over a considerable area, with only a few distall supports i 
•> 12 
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rib. Hie principlea of construction of the Cothic 
builders may be readiiy shown by a model of wicker 
work, in the manner of Sir James Hall’s truly ele* 
gaut mode of explaining his ideas respecting the ori- 
gin of Gothic vaulting. * The earliest notice we 
have seen, in architectural works, of any thing re¬ 
sembling the principles of construction just noticed, 
is given by Alberti, who, alluding to a method of 
building known to former architects, says, " The 
arches on wljjcli the roof was placed being drawn 
quite down to^e foundation with wonderful art, 
known but to few ; so that the work upheld itself 
by being only set upon arches; for those arches having 
the solid earth for a chain, no wonder they stood firm 
witho'it any other support." t 
7. Masonry, with some other arts, having been 
drawn out of their ordinary course by the peculiar 
iiirnmtcenih state of society in the middle ages, fell back to their 
C iiiurioii. common level, if not below it, at the lleformation; 

tile natural consequence of this change was the loss 
of the greater part of the knowledge which had been 
gained by the experience of several centuries. Hut 
even in the most depressed state of masonry, there 
were some individuals in whom tiie love of that ex¬ 
cellence which animated their predecessors, was not 
subdued by want of encouragement; and some scat¬ 
tered works were executed which are worthy of no¬ 
tice, if our limited plan would allow of it. 

Prc«(.ni Statu 8. When Britain had become happily free from 
ofiiiitUi all intcriiul disturbances, and there woS little to oc- 
cupy the time and attention of a rapidly increasing 
population, except the improvement of their own 
eondition in life ; the chief fruit of their exertions 
for this purpose was, an unprecedented extension of 
tlie foreign and domestic trade of the country ; 
wharfs, docks, harbours, and liglitiiouses; canals, 
locks, roads, and bridges, became the necessary ap¬ 
pendages of this new state of things ; and, according¬ 
ly, it became desirable again to cultivate Uie art of 
masonry. 

Tiiese important works also called forth a new 
profession, of wiiicli the celebrated Smeaton has been 
called the father, Smeatou’s first work was tlic Ed- 
dystone Lighthouse, which, in originality of design, 
and soundness of construction, has not been equalled. 
Since its erection, such a succession of bold and 
useful works have been accomplished, ttiat it would 
be difficult to enumerate them; it is sufficient to 
remark, that the masonry of our own age and coun¬ 
try, as it is exhibited in these works, is without a pa- 
r^lel in preceding times. 

State of Ma- 9- In the northern states of Europe, their best 

Mtiry on the works arc chiefly modelled aflcr ours; and, with tlic 
Coniiamt. exception of France, there is not in the southern 
states any considerable degree of encouragement 
given to any branctv of masonry. It may neverthe¬ 


less be remarked, that the principles of construction 
is a po^ar subject of study in Italy. 

10. In France, masonry has alwa;ys been a popular 
art; partly, perhaps, from Paris being situate in the 
mi^t of a district which abounds in excellent build¬ 
ing stone. The French government has always di¬ 
rected a considerable share of attention to the con- 
struction of roads, bridges, and military works; 
and, consequently, has aiibrded sufficient scope for 
its improvement. When, liowever, the larger works 
of the French masons are compared with those of 
our own countrymen, one very rcinarkablu difference 
may be observed ; the French works have more of 
the character of daring experiments, than that which 
ought to belong to the works of regular professors 
of an art; while the British works of the same kind 
have evidently been directed by men better versed in 
practical construction than in tlic rofincraents of sci¬ 
ence. There is, perlmps, more of novelty in the 
French works than is to be found in ours ; but it may 
be remarked, tliat tin's novelty of character is often 
obtained by a sacrifice of fitness; as in the cate¬ 
narian dome of the Pantheon, &c .; or of strength, 
as in the bridges of Nogent, Neuiily, &c. The true 
criterion of excellence in^ig useful art seems to be, 
fitness for producing the desired end in the best pos- 
'sibie manner. 

Sect. I.—Of Matehials used in Masonuy. 

11. The first object of attention, in a treatise on AljimnU. 
masonry, ougiit to be, the nature of the materials 
employed in it; because the greater part of the prin¬ 
ciples of an art always depend on the nature of the 
substances it is to be exercised upon. 

Of Stones. 

13. Building stone is a dense, coherent body, of M.aurc of 
considerable hardness and durability, but generally 
brittle. ,lt possesses tliesc qualities in various de¬ 
grees, according to the nature of its chemical ele¬ 
ments, or the state of aggregation of its parts. 

The structure of stones is cither laminated or gra¬ 
nulated, or of a mixed kind. 

Thd chemical constituents of building stones arc 
silica, alumina, lime, magnesia, and metals ; combin¬ 
ed with acids, water, and sometimes with alkalies; 
some other chemical elements ore found in building 
stones, but not often in sufficient quantity to afiect 
the nature of the stones. 

13. Laminated stones consist of thin plates, or l.aaiiniiitii 
layers, cohering more or less strongly together 
when the layers are of considerable size, and cohere 
BO slightly that they may be easily separated, the. 
stones are said to be slaty. The layers are always 
nearly parallel to the quarry-beJs of thp stone, and 
they should always be horizontal, or as nearly so as 


* Essatf on the Origin, IlUtory, and Principles of Gothic Architecture, London, ISIS. Ware has collect, 
ed most of the forms employed, in his Tracts on Vaults, &c. London, 1822. 
f Architecture of Leon Baptists Alberti (Leoni’s Translation), Book 1. Chap. XII. 

Sec the Articles Bell-K^k Liuutiiovse, Bhiooe, Breakwater, Caledonian Canal, Docks, in 
this Supplement. ^ 
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Stone- possible, in a building; otherwise the action of the 
Msiopry- ^ weather will cause them to separate, and faft. oiF in 
> flakes. In sandstones, the direction of the layers 

may often be discovered by their different shades of 
colour; in others, by the position of minute scales of 
. mica, which always lie parallel to the layers. In moat 
stones the direction of the layers may be ascertained 
by the facility with which the stone yields to the tool in 
tliat direction; but a considerable degree of practice 
is necessary to acquire so nice a discrimination of re* 
sistance, and good workmen only'attain it. Among 
laminated stones, those arc the most durable in which 
the lamina: arc least distinct, and the texture uni¬ 
form. When the laintnse do not perfectly cohere, 
they are soon injured by frost, and they are wholly 
unfit for places aiternatcly wet and dry. 

Oronulnt 14. Granular stones consist of distinct concretions 
ktonvk resembling grains, either of the same, or of different 
simple minerals cohering together. When the struc* 
ture is uniform, and the grains or concrclioos are 
small, stones of this kind are always strong and dur¬ 
able, if tlie concretions themselves be so. Granular 
stones arc sometimes open and porous, but when they 
are uniformly so, they seldom suffer materially by 
frost: because their unifqrm porosity allows the ex¬ 
pansive force of congealmg water to be distributed 
in every direction. 

CoiiipiHinll 15. Stones of a compound structure, partly lami. 

nated and partly granular, have more or less of the 
characters of the two classes before described ; for 
it may be observed in coarse-grained granite that the 
laminated structure of some of its parts renders it very 
susceptible of disintegration. 

All kinds of stone obtained from quarries are 
found divided by vertical or inclined scams, which 
arc sometimes so close that they cannot be distin¬ 
guished till the atones arc wrought; but they often 
separate under the tool at such seams; and it is not 
safe to employ stone to resist any considcr^le trans¬ 
verse strain on account of the difficulty of knowing 
where those seams are- 

nurability of IG. In the present State of our knowledge of this 
Stone. important subject, we may attribute the failure of 
building atones to two causes; the one chemical, and 
the other mechanica), which we shall here distinguish 
by the terms decomposition and disintegration. 
l)ecom|iou- 17 . Decomposition consists in the chemical ele- 
ments of a stone entering into new combinations with 
water, oxygen, or carbonic acid gas. Stones con¬ 
taining such elements as are readily acted upon by 
these external causes will be found most subject to 
decompose; and the process will be, in many kinds, 
much hastened by a loose texture. 

Stones containing saline matter, as the felspar of 
aoaae granites, are acted upon by water, particularly 
where the soluble salt is in considerable proportion; 
and in some stones the application of salt water soon 
destroys them. Dolomieu says, the houses at Malta 
are built with a fine-grained limestone, of a loose and 
porous texture, which speedily moulders away when 


it. has been wetted with sea water. (Ktrwan'a Geofo- stsns. 
giaal Eaayt, p. 148,'149.) Msiomy. 

Stones containing iron, which is not in a maximum 
state of oxidation, are often destroyed by the absorp- ’ 
tion of oxygen and carbonic acid; the presence of . 
moisture accelerates their decomposition, and it is al¬ 
ways still further hastened by increase of temperature. 
According to the observations of Kirwan, stones con¬ 
taining iron in a low state of oxidation are of a black, 
a brown, or a bluish colour; and in sqpae instances, 
when united with alumina and magKifsia, they are of. 
a gray, or a greenish gray; the former, as they become 
more oxygenized, change to purple, red, orange, and 
finally paiu yellow; the latter become at first blue, 
tlien purple, red, &c. (Kirwan’s Geological Es¬ 
says, p. 145, 6.) But stones containing iron, com¬ 
bined with its maximum of oxygen, do not rea¬ 
dily decompose, such are red porpliyry, jaspers, 

&c. When stones contain manganese, lime, alumi¬ 
na, carbon, or bitumen, in particular states, they are 
subject to decomposition, from the affinities of one 
or other of these bodies; but nothing very decisive 
is, or perhaps can be, known re.«pecting such changes, 
till some improvement be made in analytical che¬ 
mistry, by which the state of combiriation of the 
constituents of minerals can be determined with more 
certainty. 

IS. Disintegration is the separation of the parts of Dlsintcgra- 
stones by mechanical action. The chief cause is the tion. 
congelation Of water in the minute pores and fissures 
of stones, which bursts them open, or separates small 
parts according as the structure is slaty or irregu¬ 
larly granulated. The south sides of buildings, in 
northern climates, arc most subject to fail; because 
the surface is often thawed and filled with wet in the 
sunny part of the day, and frozen again at night. 

This repeated operation of freezing is also very in¬ 
jurious to sea walls, the piers of bridges, and other 
works exposed alternately to water and frost.* The 
decay and dcstructioo of rocks being the effects of 
the same natural causes, the reader will find some 
further illustration of this subject in the Article Mi¬ 
neralogy in this Supplement, Vol. V. p. 477«' 

ip. The resistance of stones to wear and tear is, BetUtHnre i<* 
for many purposes, a subject which it would be use.^'<»''- 
ful to investigate, since on this resistance depends 
also the labour of working them. From some expe¬ 
riments made by Rondelet, it appears that granite 
will bear eight times as much wear as veined white 
marble; and that the labour of sawing granite was 
about ten times greater than that of sawing veined 
white marble., ( Trait6 dc I'Art de BStir, Tome I. 
p. 95.) 

Scotland abounds in quarries of excellent build¬ 
ing sandstone; such, in particular, are the quar¬ 
ries at Cuielio, in Fifeshire, iwhich furnished the 
stones for the monument erected at Yarmouth to 
the memory of Lord Nelson, and that at Edinburgh 
to the memory of Lord Melville. Nothing can ex- 
ceed the beauty of the sandstone used in those nobie 


* The decayed state of the piers of Westminster and Blackfrian' Bridglh ahows us how very little this 
important subject has been studued; as well as the necessity of studying it. 
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Ktov structuret; and besidei beauty, and other v(tluable 
qualities, it has in a high degree that of being easily 
chiselled into the smoothest and finest forms. 

' Of Mortars and Cements^ 

M'litir. and 20. In the greater part of works executed in stone, 

< \;i!i.nis. {, necessary to use some kind of cementitious mat* 
ter for connecting tlie parts together, to render them 
firm and compact. Works to be exposed to the ac* 
tion of water,4(nmediately after being built, require 
this cementitiou^atter to be of such a nature, that 
it will indurate under water. Hence it is^that we 
have occasion for two species of mortar; one which 
will set and harden under water, called a water mor¬ 
tar, or cement; and common mortar. 

VaMro of gj. If a piece of limestone, or chalk, be slowly 
Moi'nr" calcined, so os to expel the whole, or nearly tlic 
whole, of its carbonic acid, it loses about 44 per cent. 
of its weight; and on a small quantity of water be* 
ing added, it swells, gives out heat, and falls into a 
finely divided powder, called slacked lime. The 
bulk of the powder is about double that of the lime* 
stone, If this powder be rapidly formed into a stiff 
paste with water, it sets or solidifies as a hydrate of 
lime, and ultimately hardens by the absorption of 
carbonic acid from the air. This constitutes common 
buildi.<)g mortar. Hydrate of lime consists of lime, 

100 parts, and water 31 parts. 

\V:i(er 3ijr- og. If any substance, in powder, which contains 
' *''' much iron in a low state of oxidation, be mixed with 

slacked lime, the mixture will become harder and 
more coherent than when lime alone is employed ; 
and it possesses the valuable property of acquiring 
an equal, or perhaps greater degree of hardness, if it 
be immersed in water os soon os it is formed into a 
paste. This constitutes water mortar. A paste of 
hydrate of lime alone softens and dissolves in water. 

Alumina, silica, and manganese, are endowed with 
the same property as oxide of iron, but in an infe* 
rior degree. 

It may be observed, in forming such combinations, 
that when the lime is in excess, it separates; and in 
i^avourable situations; cither crystallizes or forms 
stalactites; indicating that there is a definite pro¬ 
portion according to which the materials should be 
combined to form the best cement. 

LV- of Sand 23. If some kind of matter, in the state of parti* 

m JioriBt. or grains, be mixed with the cementing mate¬ 
rial, and then the mixture be formed into a paste 
with water, the strength and hardness of the cement 
. will greatly depend on the nature of the particles 
added to it. In order that the ccmen( may be im* 
proved by such addition, it is necessary that the 
hardness Of the particles should at least be equal to 
tlie greatest degree of hardness the cement can ac* 
quire; and also, that the affinity between these par¬ 
ades and the cementing qiatter should^ exceed the 
affinity between the parts of the cement itself. 

From this explanation it will readily appear, that 
any substance which is added to a cement for the 
purpose of increasing its bulk, its iiardness, or its 
strength, ought to be in particles or j^raios; and that 
no soft, earthy, or pulvercnt milter n fit for this pur¬ 
pose. 

It will be equally apparent, tQ those who hare 


considered the nature of clieiftiral combination, that 3ioat- 
tbo ceomting part of the materials employed in the *t**on^ 
composition of mortars and cements, should be in 
the nnest state of division that it ia possible to re¬ 
duce them to. 

An attentive consideration of these principles will 
afford an easy solution of some of the most interest¬ 
ing questious to which this important subject gives 
rise; and correct some errors that have originated 
from a partial examination of the phenomena. We 
have now to examine the qualities of those materials 
which naturally occur in the earth; from these must 
be selected the kinds that can be obtained at the 
least expense for the place they arc to be employed 
at, when their quality is suitable for the nature of 
the work. 

24. The cementing materials are chiefiy from the Lfincstoms. 
different species of limestone, to which may be add¬ 
ed puzzolana, terras, iron ores, basalt, and other sub¬ 
stances of a like character. The limestones may be. 
divided, os regards cements and mortars, into three 

classes; common limestone, poor limestones (ciaux 
maigre of the French), and cement stones. 

25. Common limestones consist of carbonate of Common 
lime with very little of any other substance; they linKstvncii. 
produce a white lime, which slacks freely when well 

burnt; they dissolve in diluted muriatic acid with 
only a small portion of residue, and never contain 
more than a trace of iron. They differ much in ex¬ 
ternal characters, os chalk, marble, common com¬ 
pact limestone, &c. 

These limestones do not form water cements with¬ 
out the addition of other kinds of cenicnting matter; 
hence they are usually employed for common mor¬ 
tar. The hardest marble and the softest chalk make 
equally good lime when well burnt; but chalk lime 
will slack when not perfectly burnt, and, therefore, 
seldom has a sufficient quantity of fire; whereas 
stone lime must have sufficient to make it slack. It 
has also been observed, that stone lime does not re¬ 
absorb carbonic acid so rapidly as chalk lime. (Hig¬ 
gins OH Mortar and Cements, p. 29.) 

Lime, made from common limestones, sustains 
very little injury from being kept after it has been 
formed into a thin paste with water, provided the 
air be effectually excluded; indeed, Alberti men¬ 
tions an instance of some which luid been covered 
up in B ditch for a very long time, that was of an 
excellent quality. 

SG. Poor limestones consist of. carbonate of lime Li'ue. 
united with silica, alumina, and metallic oxides.*!'”’'** 

They in general produce a buff-coloured lime, but 
sometimes it is white. When the lime is white, 
there ore no metallic oxides present. They contain 
a considerable portion of matter, which is insoluble 
in acids. They differ considerably in external cha¬ 
racters ; the blue lias, the Sussex cluncb, and Sutton 
limestones, may be cited as iiistances. 

llie lime of poor limestones does not slack freely; 
and it would always be desirable to reduce it to 
powder by grinding, in preference to slacking, be¬ 
cause in slacking a part of its setting property is 
destroyed. When poor lime is slacked, it should be 
made into mortar, and used immediately. Moisture 
does such lime more injury than the reabsorption of 
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scMiB' carbonic acid. And niortar made of it ought not to 
jMax aify- ^ |}Q (Ugturbed after it hai begun to afet or hturden- 

Poor limeatones arc subject to vitrifv in burning, 
unless the heat be increased gradually; but by a 
little ninoagcnicnt in this respect tlicy will bear a 
heat suilicicntly intense to convert them into good 
lime. 

The lime of poor limestones makes excellent 
common mortar, when the precautions we have 
pointed out have been attended to. It is much supc* 
perior to mortar made from common limestones. It 
IS not, liowever, sufficiently ]>owerfuI for a water ce¬ 
ment without the addition of Puzzolana, Terras, or 
other like substances. 

(Viimiu 27 , Cement stones. We have taken the liberty of 
Stones. giving this name to the class of earthy bodies which 
afford a good water-cement without addition; and 
it appears to be essential for that purpose tliat there 
should be at least 50 per cent, of carbonate of lime 
in the stone. Those cements which answer best 
are made from stones containing about 60 per cci/t. 
'I’ho other substances usually contained in these 
stones are, silica, alumina, oxide of iron, somctiincs 
oxide of manganese, carbonate of magnesia, with 
traces of other alkaline and earthy salts. Cement 
stones are in great part soluble, with efforvcsconce, 
in diluted muriatic acid; they lose about one*thiltl 
of their weight by calcination, after which they do 
not slack, but may be ground into a fine powder, of 
a brown colour, of dilf'erent degrees of intensity ac¬ 
cording to tlie naturp of the stone. Tliose now usod 
to make cement are found in rolled jiicccs, or in no¬ 
dules, witii septa of carbonate of lime, on the sca- 
coast at Sheppy, Harwich, and near W hitby, and at 
Boulogne on the French coast. The nodules are 
plentifully dispersed through the London clay stra¬ 
tum, and the alum shale of Whitby; they arc term¬ 
ed clay-balls, Indus liclmoniii, septaria, &c. 

Cement stones arc also liable to vitrify in burning, 
dtlicr from being quickly exposed to a strong heat, 
or by making the h(at too intense. 

W'hcn cement stones liave been calcined and 
ground, the powder thus obtained should be kept in 
a very dry place, as its setting property is soon de¬ 
stroyed by moisture. It absorbs moisture rapidly 
from the air; and, therefore, it sliould be as little cx- 
iwsed as possible ; but when closely packed, and in 
a dry place^ it may be kept a considerable time. 

A tif ■ I pcfkaps lew mineral bodies which 

t'erami! would answer as well as clay-balls for making ce¬ 
ment ; unless it be calcareous marls; but there arc 
very Few situations where the means of forming an 
artificial cement arc wanting; the manner of pro¬ 
ceeding must depend on the nature of tlie substances 
employed. In general it will be necessary to mix 
slacked lime with the substance containing silica, 
alumina, and oxide of iron, and calcine them toge¬ 
ther, and afterwards grind them. The iron should 
be in the state of protoxide, to the amount of from 
13 to 18 ceal. by weight. The quantity of lime 
may be aoout SO per cent, or 53 per cent, of carbon¬ 
ate of lime; the silica and alumina being in equal 
portions: hence, in the raw materials, one hundred 
parts by wei^t may consist of 
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Carbonate of lime.33 

Protoxide of iron.18 

Silica and alumina.29 

100 

29 . I'liere are several mineral bodies which, com¬ 
bined witli lime, form good cements j some of these 
may be used in their natural state, others require 
calcination. Puzzolana and tarras are of the for¬ 
mer kind ; basalt, iron ores, and fevKkginous clay, 
belong to the latter class. 

Puzzolana is a volcanic production much used in Puzzolana. 
making water cements. It was known to the Homans, 
and employed by them both in ordinary buildings 
and water works. Its colour is reddish or reddish 
brown; and gray or grayish black; that of Naples is 
generally gray, that of Civita Vecchia more gcncraU 
ly reddish brown. 

Its surface is rough and uneven, and it has :i 
baked appearance; when broken and examined by a 
magnifying glass it appears to be a spongy sub¬ 
stance, with ingumerabic small cavities like a cinder, 
and not much harder. It comes to this country in 
pieces varying in size from the bulk of a nut to that 
of an egg. It is very brittle, and has an earthy 
smell. Specific gravity from 2’.570 to S'TS.'i. It doc.s 
not effervesce with acids; and is nut diffusible in cold 
water. 

Tlie iron it contains is not oxidated ; and, being 
finely divided and dispersed through its mass, offers 
a large surface which quickly decomposes the water 
with which it is mixed when made into mortar, 'i'he 
union of the oxygen of the water with the iron is the 
principal cause of the solidification of water mortar; 
and tills union is greatly facilitated by the heat given 
out by quicklime. 

30. The substance called Tarras or Trass, found T.iria!,. 
near Andernach, on the Rhine, is endowed with si¬ 
milar properties. Its colour is light gray or brownish 
gray. Its surface is rough and porous; and it is 
often found mixed with other matter. It is sonit- 
times so hard that it yields with difficulty to live 
knife. According to Bergman, it contains more 

lime than puzzolana docs, and cfiervesces slightly with 
acids. 

Snieaton found puzzolana to be equal, if not su¬ 
perior, to tarras in forming a water cement with 
Aberthaw lime ; he also observed that tarras is infe¬ 
rior for work which is to be alternately wet and dry. 

31. If any stone be employed in which the iron la 
perfectly oxidized, it will be necessary to abstract 
some portion of the oxygen from the iron in the pro¬ 
cess of calcination, on the same principle as the re¬ 
duction of iron from the ore is effected. (See Iron- 
Maximo in this Supplement.) It is also necessary to 
employ similar means to restore Ihe cementing 
power of materials that have attracted moisture after 
teing calcined, 

» 

Sect. II. — Oe thi( Principles oe Strength 
AND Stability in Masonry. 

32 . TTie strength and stability of stone-work de-ncmnimcc of 
pends partly on Its miM or weight, and partly on the Stouci. 
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stone* icsistance of tho materials. And, since wc cannot 

Ms«oiiry. imaginu incoinprcssibie fulcra, nor that the materials 
of masonry are infinitely hard and inflexible, as 
ivritcrs on elementary mechanics consider them to 
be: therefore, it is essential that the resistance of 
materials should be considered, and the effect of 
their weight allowed for in estimating the power of 
the straining force. 

Tho resistance of stones being dependent on their 
state of aggregation, and not on the liardness or 
density of tho*c. elementary parts, their comparative 
strength cannot bv judged of by these qualities; in* 
deed, there are few kinds of materials of ««ch the 
resistance is so uncertain as that of stone; hence, it is 
not nt all adapted for any support where its resist* 
ance depends on its cohesion only, unless it be very 
carefully examined, and abundant strength be allow* 
cd. fSee § 15.) Tlic resistance of stone to compres* 
sion is less alfectcd by its irregular nature, particu* 
larly as it is usually employed in blocks of inconsi* 
derabic height; and, in general, there is scarcely 
any reason to be sparing of a material which It is 
often nioro expensive to reduce than to employ in 
large blocks. When, however, works of great mag¬ 
nitude arc to he constructed, the weight of tlic ma¬ 
terials themselves forms the chief part of the strain¬ 
ing force; and, consequently, in such cases it be- 
' comes desirable to form a tolerably accurate estimate 
of their power. 

;i3. 'J'his power is limited by a property of bodies, 
which has nut received that degree of attention its 
importance would lead us to expect: wc shall in 
this place make it the basis of an investigation of the 
power of materials to resist a force applied in any 
given direction; and show its application to some of 
the cases where a mason is most likely to need the 
assistance of calculation. 

Wiicn a material is strained beyond a certain ex¬ 
tent, every time the strain is increased to the same 
degree, there is a permanent derangement of the 
structure of the material produced ; uud a freiiucnt 
repetition will increase the derangement till the 
jiarts actually .sopar.'itc. (See Cah]'kntii\ in this 
SupplcmriU, p. Ca3.) When a small base rests 
upon a considerable mass of matter, as a pier on 
the ground, the quantity of derangement will in¬ 
crease only till the mass be compressed to that de¬ 
gree which renders the increase insensible; but in 
many cases a number of years will elapse before the 
settlement beconiei insensible. 

34. The strain which produces permanent de¬ 
rangement in the structure of a material varies from 
one-fourth to two-fiUhs of timt which would destroy 
its direct cohesion. In stone the lower v.'iluc should 
be taken, on account of its being subject to so many 
defects; and, for tlic pres' nt, let this strain be de¬ 
noted by /'lbs. upon a superficial foot. 

35. Imagine ABCD to be a-block, Plate CXVIII. 
fig. I, strained either in the direction KF or FK, by 
a force W; and let DDF be a line drawn in the 
same plane as the direction of the straining force; 
and perpendicular to the axis ab of tho block. 

^ Now, if we consider the resistance of the block to 
be collected at the centres of resistance t and c; 
then, tF will represent a lever acted upon by three 
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forces I that is, the resistances at t and c, and the Sione- 
strainiug force at F. If the angle, be denoted •'I***®^* 
by a; then, thif effect of the force W, reduced to a 
direction perpendicular to the lever, will be express¬ 
ed by cos. n W. q 

Also, if T be the re'sistijnce at I, and C tho resist¬ 
ance at c, wc shall, in the case of equilibrium, have 
C—^T=co8 . a W. (a.) 

And, by the property of the lever. 


<cXT _ 

fir 


W cos. a 


(3.) 


Ilencc, =-f'—1 (4.) 

cr I 

SO'. Without stopping to notice some maxims fur¬ 
nished by this equation (sec the Art. Duinrie, Prop. 
Ji), wc will proceed to explain the notation used in 
the investigation which follows: 

I — the length AD. 

d=z tho depth Dl), measured in the same plane us 
the direction of the strain. 

£= the breadth. 

the distance of the neutral point r from the 
axis ab. 

;/= the distance of the point g from the axis ab. 
s), and p(^d+z) the respective distances of 
the centres of resistance i and c from the 
neutral point; and, consequently, 

/)d=the distance, ct, between them. And, 

2 ), and gii'l-pz) the respective distances of 
the centres of gravity of tlie sections into 
which the neutral axis dividts the block, 
counted from the neutral point. 

The leverage, cl', expressed in this notation will 

, / sin. a ..... 

l)e-consequently, cqua- 

COS> Cl 


lion (4) becomes 
pd 


/ Mn. a 
cos. a 


+ + (I— 


C_ 

T 




(3.) 


37. Now, it is .shown, by writers on the resistance 
of solids, that the re.sistance of any section, collect¬ 
ed at its centre of pressure, is equal to its cohesive 
forcc multiplied by the distance of its centre of gra¬ 
vity from the neutral axis, and divided by the dis- 
tance of the point of greatest strain from the neutral 
axis. (Emerson's Mcc/tanics, Prop. 77. 4to. ed.) 

Accordingly we have C (il.) 




And 


T=' 




(TO 


Therefore ■^= ^ 77 “ o,; which being substituted 


in Equation (5), wc obtain 
(3p—2)s'—2s 


(SO 


2 

If the block be rectangular p=-, and, therefore, 
4 B 
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the diitance of the neutral point from the axis is 


\cos. a 


38. The value of z for a rectangular section being 
determined, the magnitude of the straining force is 
easily found, so that it may not exceed ^e power 
of the material; for, by the properties of the lever, 

W cos. a ——_ _ . ...4 •t.ina t' 




; and since C 


by Equation (C), and 
cP 

' Wfc i n.o —\ Equation (9), andg= J by the 

12|-f.« I 

V, cos. a 

form of the section, wc have 

W=- (10.) 

dcos.a-|.6/8in.a4-6y cos.a ' 

39* In particular cases this formula becomes more 
simple,—for example, when the distance of the point 
g from the axis ab is o, that is, when y=o, 

W- -- (II.) 

d cos. a-\-{U sin. a 

In a column, or pillar, the section of greatest 
strain will be at the middle of the length, as ai BD 
in 6g. 2; and the direction EF of the straining 
force is usually parallel to the axis; and then sin. a 

szo, and cos. o=l, and therefore W = 4-!-~ (12.) 

“4-Oy 

When the direction of the straining force coin¬ 
cides with the axis, nr when the strain on a co¬ 
lumn or pillar is expressed by the equation 

W= fbd (13.) 

Tliesc equations apply also to tensile forces. 

When the strain becomes transverse, or when 
F.F is perpendicular to the axis, a.<i in tig. 3, then 

cos. and sin. «= 1, hence y^=^'4r' 

6* 

If the block be supported at the ends, and the 
load be applied in the middle of the length, as in 


fig. 4, the fracture will take place at BD; and W in Siom- 
equation (14) will be the pressure on .either sup- Mawury. 
port, wl|ich is obviously half the load in tlie middle. 

40. In any of these equations it is immaterial how 
the load be distributed, provided that tlie line of di¬ 
rection be that which passes through the centre of , 
gravity of the mass supported, and the weight be the 
whole weight of that mass. Or, if the strain be the 
combined effect of several pressures, then the direc¬ 
tion must be that of the resultant of tliese pressures, 

08 determined by the principles of n^iaiiics. (Sec 
CARPE^nY, p. 627, in this Supplment.) 

41. '€r a slab of equable thickness and width be 
supported along two of its sides, as at AC, AB in fig. 

5, and it be strained by a force acting at D, in a di¬ 
rection perpendicular to its surface, and DE be made 
equal to Du, then the fracture will take place in titc 
direction £B; for it may be shown, by the princi¬ 
ples of the maxima and minima of quantities, that 
the resistance, according to that line, is a minimum. 

And since, in that rase, EB=2 FD, we shall have, 

ftp 

by equation (14), W=:— (15.) 

A force uniformly diffused over the surface of the 
slab would fracture it in the direction CB, shown 
by a dotted line in the figure, and if w be the load in 
pounds upon a square foot of the surface, then tlie ■ 
proper values being substituted for. the leverage and 

. Af=((JD-'4-DB*),,,.v 

breadth in equation (14), to a; 

The strength of a scries of steps bearing upon one 
another, as in the perspective sketch, fig. 6, may be 
determined with sufficient accuracy by tlie last equa¬ 
tion, supposing the depth to be the mean vertical 
depth of any one step; as, for example, taken at 
GH in fig. 7, the figure showing the ends of the steps. 

42. The case to which equation (14) applies, af¬ 
fords the most convenient, as well as the most accu* 
rate, means of determining the value of/for any ma¬ 
terial ; and, supposing it to be one-fourth of the ab¬ 
solute cohesion (§ 34), the last column of the fol¬ 
lowing table of experiments gives its value for va¬ 
rious stones, mortars, &c. in the nearest simple num¬ 
bers under the calculated value. 


Table I. — Experiments on the Transverse Strength qf Stones, Sfc. to the Case Equation (14.) 


No. of 
Expu. 


Sfibitance tried. 


1 Statuary marble 

2 Ditto 

,S Ditto 

4 Dundee stone 

5 Portland stone 

6 Ditto 

7 Ditto 

8 Ditto . 

9 Craigleith white sandstone 
10 l^liite sandstone from Hailes 

Quarry . 
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Slone* 

MMoniy. 


1? 

F « 

a 

Subitance tried. * 

Weight of 
Cubic Foot 

Length i 

Depth d 

Breadth 6 

Breaking 

Weight. 

Value of fxs| 
of the abuduts 
strength of a 
tiquare Foot. 

n 

White sandstone from Longannet 

138-25 

9 

1-525 

1-45 

46 

26,000 


Ditto 


4.5 

1-45 

l•.525 

80 

23,000 

■a 

Ditto 


S-5 

1-65 

155 

1165 

24,000 

vl4 

Bath stone 

123-4 

2.75 

1 

1 

29 

17,000 

1*5 

Red porphyry 


2-5 


1 

60 

101,000 

16 

V^ekh roof slate 


6 


n 

30 

414,000 

17 

Scotch Poof slate . . 


6 

0-25 


25 

345,000 

18 

Common brick, new 

* 

4 

2-5 

4 

201.5 

6,900 

19 

Ditto old 


4 

2-5 

4 

171-5 

5,900 

20 

Best stock brick 


4 

2-5 

4 

222 

7,600 

21 

Mortar from an old castle in Sussex 


3 

1 

I 

18 5 

12,000 

22 

Mortar, common 


0-75 

.,-35 

U 

11-5 

9,300 

23 

.Morbir in the joints of two inch) 








cubes of stone, one month *af- > 


8 pou. 

2 pou. 

2 pou. 

fi-ysliv. 

1,400 


ter being joined . . j 
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Numbers 18, If), and 20, arc from liarlow’s Essay 
on the Strength nf' Timber, &c. p. 250; each a mean 
of three trials. 

Nuinber23,from Ronclelrt’s Trailc delAttdeBAlir, 
Tome in. p. 377, lowest result ; the rest of the ex¬ 
periments were made by the writer of this article. 

We have not availed ourselves of the experiments 
of Gauthey (Rozicr's Journal de Physique, Tome 
IV.) on the transverse strength of stones; because 
those he fixed at one end appear to have been 
injured in fixing, and only a calculated result 


is given for the other specimens supported at both 
ends; both of which are given in the ArticleSTnENOTii 
OF MATEniALS in the Eucydopadia. 

43. Several expcrimenis have also been made, 
with the intention of measuring the direct resistance 
to extension or compression; but theory indicates 
so nice an adjustment of the direction of the strain* 
ing force to be necessary in these experiments, that 
the reader may expect the results to difier as widely 
among themselves as they do from theoretical calcu¬ 
lation. 


Table ll.—Experiments on the Direct Resistance of Slones, J^c. to the Case Equation (13.) 


No. of 
Bxptt. 

Substance tried. 

Weight of a 
Cubic Foot 

Aren of Spe¬ 
cimen. 

Weight that 
pulled it 
asunder. 

Value of/=J 
of the nhsolule 
strength of a 
Square Foot. 

ini 

Hard stone of Givry 

147 Ihs. 

J)6 lines 

164 livres 

s,400 lbs.' 


Tender stone of Givry 

130 

324 

183 

1,400 

'mm 

Mortar of sand and lime 16 years old 


1 poucc 

53 



Vlnster of Paris . ... 


1 

76 


5 

Adhesion of mortar to lias stone, joined 6 months 


4 

64 


0 

Adhesion of mortar to brick, joined 6 months 


4 

138 

1,180 

7 

Adhesion of mortar to tile, joined 0 months 


4 

111 

1,200 


The experiments, Nos. 3, 4, 5, 6, and 7, are ex¬ 
tracted from Rondelet’s L'Art de Dutir, Tome I. p. 
312. 

Nos. 1 and 2, by Gautlicy, Rozier's Journal de 
Physique, Tome IV. p.4J4. In the Article Sthenoth 
OF Matebials, in the Encycloptedia, these experi¬ 
ments have been quoted as experiments on compres¬ 
sion, by mistake. 

44. In the resistance to actual fracture, from a 
compressive force, the joint effect of cohesion and 
friction is concerned, and) therefore, a much greater 
force is required to crush than to tear asu^er 
the same quantity of material. The resistance to 
fracture might be investigated on principles analo¬ 
gous to those we intend to employ in determining the 
pressure of earth against retaining walls. Sec. (See 
also Carpentry, p. 623, in this Sumlement.) But 
we conceive, that it is neither prudent, useful, nor 


necessary, to load tlie paits nf a structure beyond 
that limit we have made the basis of our investiga¬ 
tion. (.See § 34.) Uondelet has observed, that the. 
load under which a stone began to split was, nearly 
always, two-thir.ls of that which crushed it; but that 
stone, of some kinds, began to split with half the load 
that crushed it {L‘Art de Bdtir, III. 86 et 101): 
the value of f should, therefore, not exceed ooe- 
fourth of the force which splits stone, and supposii^ 
the splitting force to be always half the crushing one, 
we shall have /=one-eighth of the crushing force. 

4.5. In this, as in the preceding tables, the reaikr 
will observe, that the results of all experiments are 
given in the original weights and measures; but that 
the value of f and the weight of a cubic foot are m 
English pounds Avoirdupois, and for an English foot. 
The foreign weights and measures are di.»tinguished 
by their foreign names. 
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Taule 111.—Experiments oh the Resistance to Crushing. 


Siunc' 

Miuotuy. 







I’oiphyiy . . . . 

. • » • 4 

Oraiiitc, Alitnlceii blue 
-IVti’rhcatl, hard and close grained 

— - Cornish 

-gray . 

- . — roie Oriental 

Marble, white statuary 


veinwl white, Italian 

-varie gated red, Devonshire 

Dundee stone 

('raiglcitli stone, with the strata 

DOa a a a 

IJroinley Fall sandstone near Leeds, with the strati 
Portland stone 

DOa a . . a a 

(■ulcllo white sandstone 
Yorkshire paving .stone 
Hard stone of Givry a . 

lender .stone of Givry 

Saillancourt stone, of which the arches (tf thel 
bridge of Nciiilly arc eonstriictcd a 

'FourneaUaX stone, used for the pillars of All \ 
Saints, at Angers . a . J 
liagneux stone, n.seil for the lower p;irt of the \ 
pillars of the Pantheon at Paris a / 

Stone used for the bridge of St Maxcnce 
Ca.st*rtc stone, in Italy 

Stone of which the temples at Piestmii are built 
I'ravertino, of which the chief of the ancieiitl 
buildings at Home are built . J 

Derbyshire grit, a iViiible red .sandstone 
Ditto, from anoUier quarry . 

Roe stone, Gloucestershire 
I'ufa, from Rome 

(dialk a a . . a 

PuniicC'Stonc 

'Irick, haril and well burnt 

- pale red a a a . 

- red, me.m of two trials 

-Stourbridge fire 

.Mortar of lime and sand well beat together, 18)^ 
months old . a , j 

Doa 16 years old 
Doa not beaten, 18 months old 
Doa of lime and pit sand, 18 months old 
Do. beaten together, 18 months old 
Do. of lime and pounded tiles, 18 months old 
Du. beaten together, 18 months old 
Do. do. 16 years old 
Do. from an ancient wall at Rome 
Do. from the Pont du Gard 
Lastrico, brought from Naples 


lit 


Weight of B 
Cubic Foot. 



179 - 4 . 4 , 

171-9 

161-06 

166-37 

171-06 

166-32 

17-2-5 

168-37 

170-37 

158-12 
15.-5-2S 

1,56-62 

1.51- 13 

1.51- 1.3 
156-68 
1-17-31 
129-43 

141-31 

160-68 

I. -17-12 

II . 56-25 
I6<)-87 
140-87 

117-37 

111-75 


.37 81 
97-31 
130-31 
135-5 

nS'SI 

101*56 

.09-2.5 

118-.0.3 

91-06 

103-93 


lbs. 20 lines 
1 pouces 
2-25 inch. 
2-2.5 
2-25 

1 ponces 
I* 

2-25 inch. 
1 

1 pouces 
' 2-25 inch. 
2-2.5 
2-25 
.'•25 
-2 25- 
‘2*25 
2-25 
1 

2-25 
2-25 

.'124 lines 

.576 

1 JKIUCCS 


piccntim 
1 pouces 


‘i-25 inch. 

2-25 

2.25 

1 pouces 
2*25 inch. 
1 pouces 
|.'578 lines 
2-25 inch. 


|l pouces 


Weight that 
Cru^ied ib 


5,208 livres 6-10,000 ibs. 
500,CoO 
24,556 lbs.-* 196,000 
18,6.36 o' 149,000 
114,000 
39,168 livres 16.5,000 
■ 220,000 


13,632 lbs. 
3,216 

19>.584 livres 
21,78.-1 lbs. 


11,208 livres 


109,000 

57,000 

83,000 

17-1,000 

129,000 

119,000 

124,000 

98,000 

109,000 

82,000 

(i7,000 

.32,000 

102,000 

85,000 

25,000 

30,000 

110,000 


6,125 kilog. 
2.3,380 livres 


7.070 lbs. 


3,520 livres 
1,127 lbs. 
2,100 livres 
.5,280 
1,265 lbs. 
1.817 

3.864 

2,552 livres 

2.864 
1,866 
2,475 
.3,420 
2,896 

. 3.970 
4,918 
4.248 

3,090 

4,664 


1.50,000 

58,000 

77,000 

56,000 

78,000 

11,500 

I. 5,000 
9,000 

8.900 
.34,000 
10,100 
1-1,500 
.30,900 

10,9fX) 

12,000 

7.900 
10,600 

II, 600 
12,300 

16.900 

21,000 

18,000 

1.3.000 

10.400 
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Stone- The Ex}^r!menti, Not. I, 21, 22, and S 6 , were 
Mawwry. made by Gauthey.,(Uoz. Journal de Physique, Tome 
IV. p. 406.) Those numbered 3,4, 5, 8 ,■9, 11, to 20 , 
30, .31, 32, S4, 37, 38, and 89, were made by Mr 
George Hennie.(PhllosoyhiciJTransaGtioHsfor 1818.) 
The others were madeby Rondelet. {Trailc- de (Art 
* de BiUir, Tome I. and Tome III.) We have selected 
Vthose which will be most useful, with others of a more 
ihm^sting and curious nature; such arc Rondelet’s 
cxp(!KnieMB on the effect of beating mortar, the 
strength dM density of ancient mortar, and the re¬ 
sistance of stones used in ancient and modern struc¬ 
tures. 

46. It was observed by Rondelet, in the course of 
his very numerous experiments, that it was not the 
heaviest stones which offered the greatest degree of 
resistance to compression, but those of a tine even 
grain and close texture, with a deep colour; that of 
granites, the most comp.ict and perfectly crystallized 
arc the si rongest {L’Arl de Bdtir, I. 213, 21.7); ond 
when all other qualities were the same, it appears 
that the strength was in proportion to some function 
of the specific gravity. 

The writers who have contributed to our experi¬ 
mental knowledge of the strength of stones are not 
numerous ; the chief are Emeusox, in his Me- 
ciiauics, 4t<!) lid. p. 115;, Gautiiey, in his Memoire 
si/r la charge ijuc peiiveiU porter les Pierres in Ro- 
EiEit's Journal dc Physique, Tome IV. 1774, and in 
his Coustructhm des Pouts, Tome I. p. 207: Cou- 
ni.Mii, Memoires prcsenles a C Acttdemie, 1773; Ilou- 
Di'.i.ET, in his Truitc dc I’Art de Biitir, Tome I. et 
III. The latter volume contains the experiments 
made by I’ehroxet and Souffcot. Renxik, Philo- 
\ophirid Transactions for 18IS,or Philosophical Ma¬ 
gazine, Vol. LIII.; Tredcoli), Philosophical Maga¬ 
zine, Vol. LVI. p. 290. 

Aii 'i.il l. iad 47. The last column in each of the three tables of 
Mil im .Miinesxperiments shows the greatest loud that we suppose 
M rr.icuiv. should he borne by a superficial foot of the different 
kinds of stone contained in those tables; wc now pro¬ 
pose to give the resalts of some calculations re¬ 
specting tlic t.xtent to which stone has been loaded 
in practice. The foreign ones are reduced to our 
own weights and measures, and the wiiolc stated in 
round numbers. 

The pillars of the Gothic church of Ailsaints at 
Angers, of the stone, No.,24, Table III. support on 
each superhcial foot a pressure of 86,000 lbs.* * * § 

The pillars of the dome of the Pantheon at Paris, 
the lower part of which arc of Bagneux stone (No. 
25, Table III.), support on each superficial foot 
60,000 Ibs.f 

The pillar in the centre of the Cliaptcr.housc at 
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Elgin, wliich ia of red sandstone, supports on eacb Stone-l 
superfiew foot 40,000 lbs. % Masonry. 

The piers which support the dome of St Paurs,'in 
London, sustain a pressure on each superficial foot 
of 39,000 lbs. t 

The piers which support the dome of St Peter’s 
at Rome, sustain a pressure on each sbperficial foot 

of 33,000 lbs. t 

The pressure on the key-stone (No. 23, Table III.) 
of the Urid{^c of Ncuilly has been estimated for each 
superficiul toot at 18,000 lbs.§ 

On these examples we have to remark, that the 
calculators of (hem have considered tlic pressures to 
be uniformly distributed over the pressed surface; this 
can only be true when the direction of the resultant 
of the straining force coincides with the axis of the 
pier or pillar; besides, stones cannot be wrought ab¬ 
solutely level, nor bedded in perfect contact. Proni 
these circumstances, the strength of piers, columns, 
pillars, and arch-stones, should be estimated by oqu.i- 
tion ( 12 ), and when the line of direction falls within 
the pier, always makingy — half the least diraensiofi 
of the section, an allowance which will Include (he 
effect of the greatest possible inc<{uality of uctiuu. 

Wc shall, in that case, have =\V. ( 17 .) 

’ <1 + 4 

2 

If the pressure on the Bagneux stone in the piers 
of the domo of the Pantheon at Paris be estimated 
by this formula, it will be found tliut it is sufficient 
to split the stones, and this has actually happened. || 

48. The chief elements of the theory of arches I’rnwiplos oC 
have already been given in the Article Briijije 
(S ect. II.) in this Supplement, ta''which we refer the* 
reader, at the same time expressing a hope that the 
excellent article referred to will be useful in correct¬ 
ing some absurd notivins respecting catenarian and 
other curves, which are too commonly entei taiiicU. 

The conical support of tiie lantern of St Paul’s is a 
fine example of an appropriate form, while the ca¬ 
tenarian domo of the i'rcnch Pantheon exemplifies a 
scientific blunder of the first magnitude, f 

Tlie principles of domes, of groins, and of vaulting 
of every kind, are the same as those of arches, ex¬ 
cepting that each kind has its peculiar manner ot 
distributing the load on tlic different parts. See 
Prop. M and N, Art. BiiiouE. 

0/ the Pressure of Earth, Fluids, ij'c. against 
Watts. 

49" When a high bank of earth, or a fluid, is to he ' * 

sustained by a wall, as it is often neces.sary to do in 
forming bridges, locks, quays, reservoirs, docks, and w.-,ii. 


• Gauthey, Rozier’s Journal de Physique, Tom. IV. p. 40y, or Construction ties Pants, Tom. 1. p. 273. 

t Rondelet, 11 Art de Btilir, Tom. 111. p. 74. r 

I Telford, Edinburgh Encyclopeedia, Art. Bbidoe, p. 505. 

§ Gauthey, ConstruclioH tfes Pouts, Tom. L j^. 260. 

II Gauthey, Construction des Fonts, Tome I. p. 273. 

f La charge considerable que cette vofitc devait porter d eon sommet, a determine a choisir pour la cuurbe 
de son ceintre la chaincUe. Trade PArt de Bdiir, II. 308. 
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•Stone, military irorka, the construction is very expensive, 
Maeonry. however economical the means employed maybe; 
hence it is desirable to devote some space to an ob> 
. jeet of which the importance is manifest. 

Let EC, Plate CXVHI. fig. 8, be the line accord¬ 
ing to which the earth would separate, if the wall 
were to yicici in a small degree; then AEC will re¬ 
present the section of the prism of earth, the pres¬ 
sure of which causes the wall to yield. 

Put \V’=thc weight of the prism AEC, when its 
length is unity. 

Rsthe resistance of the wall, when its length 
it unity. 

a=the angle ECa, which the plane of fracture 
makes with a vertical line. 
c r= the angle ACn, which the back of the wall 
makes with a vertical line. 

F=thc friction of the earth when the pressure 
is unity. 

/< = thc vertical height of the wall nC in feet, 
and S=the weight of a cubic foot of earth, water, 
or other matter to be supported. 

If g be the centre of gravity of the prism of earth, 
the triangles rpg, CoE, being similar, the effort of 
the prism to slide, in the direction EC, reduced for 

the friction, will be=^^^ (1 s.) 

sec. a 

This effort is to be opposed by the resistance of 
the wall, which let us suppose to be collected at c, 
the centre of pressure, and, reducing it to the direc¬ 
tion CE, the effect of friction being allowed for, it 

(19.) 

sec. A' 

Hence, in the case of equilibrium, 

W(1— F Ian. a) R(F+tan.n) _ 


sec. (I 


see. a 


50. But, in the case now considered, the radius 
being unity, f tan. a—tan. c V Therefore, 

„ A*Sr(tan.a—tan.c)x(l—Ftan.rt)-] ^ 

““■2*1 F+tan-a J 


And, from the state of the variable (Quantities in Swne- 
this equation, it is obvious that It has a maximum Mnsdi^ 
value, which determines the angle of fracture. By 
the principles of maxima and minima, the maximum 
pressure takes place when 

I 

tan fl=:-F+ ^ i + F tan. c+^‘’+ F*) (22.) 

If the angle which tHe plane of repose/.B'^ ioce, 

Sect. 111.) makes with a vertical plape.-uc denoted 


(23.) 


by I, then F=;-and tan. as; 

' tan. s* 

~l+(tan.c. tan. tan. tan.ctan.t+1)^ 
tan. I 

If the back of tho wall be vertical, tan. csso,1and 
then this equation reduces to the simple form, which 
Prony obtained, of tan. a=tan. (2'l-0 

51. When we substitute in equation (21) the va¬ 
lue of the tan. a, which has been found in equa. (23), 

it becomes It—tan. t+tan.c.+ ^ 


2 tan. 


tan. I 


l^tan. c. tan. i +1 


)*} 


tan. t 


(25.) 


And, when the back of the wail is vertical, it be- 

(26.) 


/i»S 

comes 11 ss -7j-(tan. *51). 


The tan. i being tlie co-tangent of the angle of re¬ 
pose, if the matter to be supported be of so fluid a 
nature that it naturally assumes a sensibly level sut- 
fuce wlien at rest, the tan. j/ becomes equal to uni¬ 


ty ; and, consequently, 11=: 




(27.) 


The same result may be obtained from the common 
principles of hydrostatics in the case of fluids. 

Since the only variable quantity which enters into 
the calculation of the distance of the centre of pres¬ 
sure is the licight h, whatever the nature of the sup¬ 
ported material may be; therefore that distance 
counted from the base will always be as in the 
pressure of fluids. (See Hydrostatics, in the £»- 
cjfclapadia-) 


B2. Table lY.—Table of Constant Quantities necessary for calculating ike 
Pressure of some Materials. 


Substance. 

Angle of 
Repose. 

Weight of a 
Cubic Koat 
=8. 

Value of R in 
Equation (2(i.) 

Value of R in 
Equa. (SS) when 
c=10» 

Water. 

0° 

83^ 

35“ 

62-5 lbs. 
92 — 
11.9 — 
102 — 

n=3iiA* 
11=13-84* 
Il=:17-8SA» 
R=13-774* 

11=31(4* 

R=1.-84* 

R=6-24* 

Rss 4*644* 

Fine dry sand. 

On* mnifit. . 

Quartz sand (dry) 


In sand, clay, and earthy bodies, the natural 
slopes should be taken when the material is dry, 
ana the clay and earth pulverised. When any of 
these bodies are in a moist state, the parts cohere, 


and the angle of repose Is greater, thou|;h the fric¬ 
tion, be actually less. The preceiling Table shows 
that the pressure of water is greater than that of any 
of the other kinds of matter, and from the nature of 
8 
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Stone- fluid! it it eridtot, that if water be luffered to col. 
lect behind a retaining wall, calculated to 'sustain 
common earth only, it will most likely be overtumr 
ed. Such accident* may be prevented by making 
proper drains. 

53. The preceding analysis will apply, without 
\ sensible error, to the curved wall* which have lately 
V^corao fashionable. Fig. 10 is a section of one of 
ufh^walls, as executed from a design by Ilennic. 
ThevIntN^l height, AB, SI feet; the wall of uniform 
thickness, wTth counterforts 15 feet apart; and’the 
front of the walls described by a 69 feet radius, with 
Uic centre in the horizontal line DA produced. The 
wall is built of brick, and the uniform port is 4‘5 feet 
thick. The radius is usually thrice the vertical height 
of the wall; when this proportion is adhered to, the 
angle c will be ten degrees, for which the value of U 
is calculated in Uie Table. 


Resistance of Walls. 

i:o.ii>tsna- 54. In the first place, we propose to investigate 
of \Valii>. ilie resistance a wail offers to being overturned; and, 
in so doing, it appears desirable that the resistance 
of the mortar in the joints should be considered one 
of the elements of the strength of the wall. Good 
mortar adds much to tho firmness of walls, and still 
more to their durability, and, all things considered, 
its first cost is less than that of bad; besides, the re¬ 
sistance of mortar to compression must be consider¬ 
ed, for, in practice, we have no perfectly hard arrises 
to fulfil the conditions of common mechanical hypo¬ 
theses. 

Put A=the area of the wall. 

tu=:tlie areight of a cubic foot of masonry. 
y=the horizontal distance, ga, between the 
vertical passing through the centre of gravity of the 
wall, and the point where the axis cuts the plane of 
fracture, the same notation being applied to the other 
quantities ns in the foregoing equations. 

Let G, fig. 9, be the centre of gravity of the wall; 
and on the vertical Gg set off gl, the height of the 
centre of pressure: also, let IK represent Axtv= 
tlie weight of the wall, and 111 the force 11 of the 
earth. 

Then, completing the parallelogram, El will re- 
present the direction and intensity of the straining 

force; consequently,tan.o (28.) 


Whicli determines its direction, and its intensity is 


W= 


Aw 
COB. a 


( 29 .) 


But, we have found, equa. (10), 
fhiP _ 


W s= 


d cos. o-f-Of bin. a-pGy cos. a 


; and as Ws 


^^Equa. (29)) J 5 ( 28)5 


ih, art. 51: and 5=unity; the equation reduces to 
fiP—Ada —6A«>y=2KA. (SO-) 

If the section of the wail be a parallelogram, then 
Aszhd, and — tan. cszif ; these values of A. and 
« being substituted in Equa. (SO), it becomes —whd* 
■f/d*+.sA*wd tan. c=;2RA. (SI.) 


°''‘'=^=k( 


—Stan.c , 1 ^ 2 R(i^’^ 
r* 




9 tan. 


2 

) 


■pi 


w 


Slone. 

Maioniy. 



(82.1 


When the section of the wall is a rectangle yso, 
therefore Equa. (31) reduces to 


1 / 2UA 

J—hw 

This last Equation Is also correct for a wall of 
which the back is vertical, and the front sloping. We 
suppress the investigation, to afford the young stu¬ 
dent an opportunity of proving that the diminution 
of weight is exactly counterbalanced by the altera¬ 
tion of the distance of the centre of gravity from the 
axis. 

The tendency of a wail to slide forward may be 
easily prevented, by giving an inclination to the 
joints. 

55 . To illustrate these rules we shall give two 
examples, and in these show the construction of a 
table, which tlie reader may enlarge at his plea¬ 
sure. 

Example I. Let it be required to determine the 
thickness of a rectangular wall for supporting the 
front of a wharf 10 feet in height, the earth being a 
loose sand, and the wall to be built of brick. 

The'’weight of a cubic foot of brick-work may be 
estimated at 100 lbs., and the resistance of mortar 
being valued at 5000 lbs. jar superficial foot, the 
experimental value being 7900 lbs.. Table III. Ex¬ 
periment 42, and the difference an allowance for 
any irregularity in building, consequently,^/=.5000; 
w=100; and by Table IV. R=:13-8/i'‘’; hence, Equa. 

(33), dz=:JlK= = 

^f—hm ^ 5000—1004 

3 ' 624 ’ f**'®!** 

ness of the wall (/=2‘644 feet. If A be made suc¬ 
cessively 10, 20, 30, 40, &c. feet, the numbers under 
(he head of dry sand in the fallowing Table will be 
obtained, observing that they arc only calculated to 
the nearest tenth of a foot. 

The proper thickness being found for supporting 
one kind of material, that for any other may be 
easily determined; as the thickness varies as tlic 
square root of U, Equa. (33). Let the thickness for 
dry sand be d, then 1 V81’25i idl 1.5<I the- 

thickness for supporting water. V13'8: Vl 7-85 i i 
d\ l-14i/the thickness for supporting moist sand. In 
this manner, by means of Table IV. the thicknesses 
for other kinds are easily calculated. 

Example II. If a retaining wall be intended to 
support a sandy and loose kind of earth, to be con¬ 
structed of brick, and lo be inclined 10 degrees 
from the vertical, the thickness being uniform ; it is 
required to determine that thickness for any given 
height, 

. IPw f 3 tan. c 
By Equa. (82), - 
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/)4R(.yi-Aw) , /3 tan. c\»\ , 

V - -^-^4+ J and as c=10". 


tan. 


*i tfli) c 

f=‘18, licnce ■ —=-27, and its squarc=-072f). 

Also /rr.'iOOO, and w=:100, consequently, rfnc 

l or sandy earth R=-4-8/r, therefore 
^—-274. —-OlSl^ ; and making A succes¬ 

sively 10, 20, &c. feet, the numbers obtained will be 
llie same within one tenth of u foot, as those in the 
following Table, column 5. 

.'■. 6 . Tablk V _ A Table of the Thicknesses for Re- 

tainiug Ik'alis, ItevelmenU, Dock-walls, S(c. 


Ilei;<Ut of 
WuU. 

Thickness of Hccungulat Walls to 
Bnpport. 

Thickness of 
l.cininf; .inf. 
Curved \Vall‘ 
fur sup|)urtiiix 
Dry Kami, tiu 
Angle of In- 
i-linaiionbdnx 
10 ". 

M'aUr. 

Dry 8 . 1111 I. 

.Vluist SiUiil. 

10 feet 

4’0 feet 

2-7 feel 

.8.1 feet 

I’l feet 

20 

12-9 

8-0 

9S 

2-8 

.‘10 

29-2 

19 k 

22*2 

5-2 

40 

62'i5 

»•? 

i7-r> 

9-2 


Our investigation informs us that the mortar of 
high walls must be of a superior strength; indeed, we 
know that when its consolidpttion takes place, under 
considerable pressure, it is of iiiuch greater ttiength. 
According to what function of the pressure the 
strength increases, we have nut experiments to de¬ 
termine, and we therefore point out the circumstancq 
to the notice of experimental inquirers. 
tUmstruciioii .77. 'I he preceding analysis being confined to the 
xt' Walh. conditions under which the equilibrium could not be 
disturbed by the pressure, it would be quite unne¬ 
cessary to consider the phenomena of actual fracture, 
if it were not for the proof which even these pheno¬ 
mena afford of tlic defects of the common mode of 
constructing these walls. The back of the wall is 
generally formed of inferior materials, hence the 
technical Icrm face mortar and backing morlar; but, 
even with inferior mortar, the workmanship is so 
carelessly done, towards the back of the wall, that 
when it fractures a portion is left behind. A mo¬ 
ment's attention to the direction of the pressure (sec 
fig. 9) must show the importance of using good 
mortar, and making good bond at the back of the 


wall; if any part be neglected it ought to be the 
middle, .which is of least importance, provided the 
wall be well bound together by cross bond stones. 

Tiie strength of a wall to sustain earth will always 
be greatly increased by any roughness or irregularity 
in the buck of the wall, such as projecting stones or 
bricks; in stone work it is easy to gain much stabi¬ 
lity by this means. The friction against a smooth 
wall must add much to its strength; we have fitSi 
thought it necessary to include its effect iiwvtuf cal¬ 
culations; but intend that, with counterfoffs, it should 
be considered - as a set-off against'aceidental pres¬ 
sures, &c.* 

Counterforts arc usually placed at about three 
times the thickness of the wall apart, and arc made 
of the same width as the thickness of the wall. In 
fig. 11 is shown a plan for building a wall to sustain 
the pressure of earth according to the form proposed 
by Vitruvius, Lib. VI. Cap. IX. And fig. I2 is a 
plan fruin l*errault’s Notes- Various other plans have 
been proposed, the chief of which Colonel Pasley li.is 
collected in his Course of Fortificatiou ; but most of 
them have little to recommend them. 11 seems de¬ 
sirable that every kind of curved work should be 
avoided; and perhaps that plan which unites tlie 
must economy with the greatest stability is shown by 
figs. IS and 14, Plate CXIX. The spaces A, A, A, 
arc proposed to be filled with gravel or fragments 
of stone; the whole of the stone-work to be well 
bonded; and the front and back wall of that thick¬ 
ness which is best suited for bond, in llie kind of 
material to be employed. 

liond of Walls and Creifijis, 

58. It is not suflicient to depend entirely upon the 
cementing power of mortar in the construction of 
walls; the stones themselves should also be bound 
tngetlier by their disposition. The art of disposing 
stones for this purpose is called bonding. Part of 
the longest stones should be employed to bind the 
wall in length, and the other part to bind it cross- 
ways; the former arc called strclclicrs, the iattci 
headers. 

Figs. 15, 16, 17, IS, and I9, show various me¬ 
thods of bonding walls; these are selected from 
Greek and Roman examples. The courses of stone 
arc often irregular, as in tig. I7 ; and in some works 
we find both irrcgul.ir courses and broken ones; 
that is, such as arc intercepted by large blocks of 
stone. Broken courses should be avoided, because 
they occasion irregular settlements. 

'The bond of walls requires to be most carefully 
attended to in the construction of piers, angles, 
and, in general, every part exposed to great strain. 

On this subject it also may be ^marked, that 
crossing the joints properly is a more effectual 
means of bonding a wall than that of employing very 
long stones, unless they be very strong ones. For if 
a stone exceed about three times its thickness in 


8tune. 


Matunry; 


ISiilli* 
W ill 


* See Philosophical Magazine, Vol. LI. p. 401, where the effect of aiich frictioo is considered. 




S t o isf E«M A SON m ' y : 




Slone* length, it cannot be so equally bedded but that it k 
Muoniir. Hable to break from unequal pressure; and the trac* 
^***v^^ ture commonly takes'place opposite to a joint,- wd 
therefore destroys the bond of the walls Ihis de- 
fective mode of coostruction wc have often had oc* 

\ oasion to notice* 

In works of hewn stone destined to support great 
-xjwessure, or to bear the action of a heavy sea, it is 
n^ea flgary that the stones should be of great bulk, 
and coifflt^ted in the firmest manner* Sometimes 
tills is efib^ed by forming tlie stones so as to lock 
them togetlicr* The Eddystone and BelURock 
Light'liouses are bound together at the base 
on this principle. (See BatL-RocK in this Supple¬ 
ment.) 

Where less strength is required, iron cramps are 
used, and sometimes pieces ot hard stone are dove¬ 
tailed into the adjoining blocks. W’e tliink cramps 
of cast-iron might be employed with much advantage 
in all these cases. 

59. The proper quantity of mortar to be employed 
in stone-work is another point to which it will bo 
useful to direct the mason’s attention. A stone 
cannot be very firmly bedded upon a very thin layer 
of mortar; and if the stone be of an absorbent na¬ 
ture, the mortar will dry too rapidly to acquire any 
tolerable degree of hardness (^Vitruvius, Lib. II. Cap. 
V J11.), however well it may have been prepared. On 
the other hand, if the bed of mortar be thicker 
tlian is necessary to bed the stone firmly, tlie work 
will be a long time in settling, and will never be per¬ 
fectly stable. 

When the internal part of a wall is built with 
Iraginents of stone, they should be closely packed 
together, so as to rcqujrc as little mortar as possible. 
Walls are often bulged by the hydrostatic pressure 
of mortar, when it is too plentil'ully thrown into the 
interior, to save the labour of filling tlio spaces with 
stones. 

The walls of houses are frequently built with hewn 
stone on the outside, and rubble stone on the inside 
'Hie settlement of these two kinds of stone-work 
during the setting of the mortar are so different, 
diat tiic walls often separate : or where this separa¬ 
tion is prevented by bond stones, the wall bulges 
outwards, and bears unequally on its base. These 
evils are best prevented by using as little mortar as 
{Hissiblc in the joints of the interior part of the wall, 
and not raising the wall to a great height at one 
time. 

Foundations- 

l ouim#- 60. The nature of the materials employed in ma- 
tivns. sonry having been considered, and also the methods 

of uniting thon% we have, in the next place, to turn 
our attention to the nature of those foundations on 
which it is commonly required to raise permanent 
structures of such heavy matter. 

In founding on dry ground, the nature of the 
foundation is ascertained without much difficulty. 
When it is found to be of firm hard rock, tliat wdl 
bear the action of the weather, no particular precau¬ 
tions arc necessary: tljut in ail other cases it is de¬ 
sirable to levrf the trenches to such a depth as will 
prevent them from being affected by the change of 

vnf. VI. vaht If. 


seasons. Erost, we believe, seldom penetrates so low stoos- 
as two feet below tMlpttrmce (see Climatb id this 
Supplernm, Vol. ILL^ 179); but in clayey ground, 
the effect of shrinkage, by neat, ia often sensible at 
four feet below tlie surface; for to that depth the 
cracks in summer often extend. Consequently, in 
clay, the depth of the foundations should never be 
less than four feet, and in heavy buildings, deeper in 
proportion to the weight they are to support. 

In large works it is also necessary to examine the 
matter, inclination, and thickness of the under strata, 
particularly when the upper stratum is of inconsi¬ 
derable thickness. For this purpose, the older 
writers on architecture, with much propriety, re¬ 
commend that a well should be dug near the place, to 
ascertain these points. A knowledge of the incli¬ 
nation and nature of the strata will also be of use in 
planning drains, a subject of no small importance to 
the durability and comfort of a mansion. 

In soft ground the base of the wall should be made 
wide, and it may be reduced to the proper thickness 
by smalt ofi-sets or steps, as in fig. iO ., On clay or 
dry sand the breadth at the bottom may be double 
the thickness of the wall. On compact- gravel or 
chalk the breadth may be to the thiclicness as 3 
is to 2. 

If the ground be soft and wet, with a firm bottom 
within the reach of piles, then piles may be employed 
with advantage; but they are very likely to rot, in a 
few- years, where the ground is not wet,- and, there¬ 
fore, in the case of soft ground, not sufficiently wet 
to preserve piles from decay, we should recommend, 
in preference, a very wide base or footing, well 
bonded together, with bars of cast-iron, disposed so 
that one part could not settle without causing the 
adjoining ones to go down at the same time; and the 
whole of the base should, fur greater strength, be 
bniit in the best water cement. 

It is a practice with some arcliitecls to employ 
timber beams and planking in such cases, and in 
consequence of its decay, in many instances it has 
been necessary to replace the timber with stone and 
brick at an enormous expense. It should be a 
maxim in construction, never to employ timber in a 
permanent structure where it is not either absolutely 
wet or perfectly dry. 

When ground is very soft and wet, and the solid 
stratum is beyond the reach of pdes, a solid mu.ss may 
be formed to erect the superstructure upon, by uieans 
of a grating of timber, planked over. The bilck 
or stone work which is built upon the planking ' 
should be joined with a water cement. 

When such ground is nu|Mbsoiutely wet, instead 
of planking we would employ a connected grating of 
cast-iron, with stone or brick work buHt in water 
mortar. 

In all these cases the greatest diflSculty consists 
in preventing irregular settlements; and lienee the 
advantage of employing wood or iron to bind the 
base together, and render it, as far os possible, au in¬ 
flexible and solid mass. 

In all edifices which press perpendicularly on their 
foundations, tlie centre of pressure should coincide, 
as nearly as may be, with the centrt* of gravity of 
the surface which sustains it. In wharf walls, ter- 
kc 
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race, walls, abutments an4 pien of bridges, and^ the 
Man iiry. rcg|,|(tint of tlie presses should fall in the 

centre of gravity of tlie surface which supports it. 

Foundations are most difficult to manage where 
the ground is irregular, particularly for highly finish* 
cd buildings, whirli are so much disfigured by a 
small settlement, fn such cases we would endeavour 
to procure an inflexible base by means of cast-iron 
beam*. It is u good plan to f'urm counter arclics 
under the openings, provided these arclics be enre- 
fulJy built; but where they arc not well built, they 
yield so much as to be no better than common wall¬ 
ing. 

Excavating and removing the earth from founda- 
lions is frequently a considerable part of the ex¬ 
pense of large works; hence tlie peculiar species of 
management which will economixe this branch of 
labour, has become an interesting subject of investi¬ 
gation. Wc intended to give an outline of the man- 
' ncr of treating it, but wc fim' that it would extend 

this article far beyond its proper limits. 

NchMcUmkI <)!• Founding in water may be done, in various 
. I rimndin-r ways; most of them are very expensive, presenting 
III W atir. niaiiy difficulties In deep and rapid water; we shall 
confine our attention to this c.ase only. The best 
method now in Use consists in excluding the water 
from the space to be founded upon by means of a 
dam, called a coffer-dam, formed by rows of piles, 
with bricks or clay between the rows. When bricks 
arc used, it is necessary to caulk the interstices be¬ 
tween pile and pile. 1'he space is kept clear of water 
by means of engines, and the foundation deepened, 
and piled if necessary. 

Considering the immense expense and risk of life, 
which is cncountescd in excluding water of ,30 or 40 
f act depth, wc shall here propose, fbr suitable ground, 
a more economical and safe method, which is adapt¬ 
ed for founding piers, abutments, sca-wail.s, &c. 

The space for the foundation being cleared, let 
tlic space it is to occupy be inclosed by a single 
row of piles, driven near to one another, but not so 
close as is necessary for a dam. The uppes ends of 
t hese piles must be high enough for a stage to be form¬ 
ed atpon them; which should be just above the height 
of Hoods or tides as the case may be. From this 
stage, the ground within the inclosure may be exca¬ 
vated, by means of a machine, formed so as to com¬ 
bine the principle of the field plough with that of the 
dredging-machine. (See Dheduimq-Maciiike in 
this Supplement.) 

Wheft the foundation has been cleared to a proper 
depth by this process, and levelled, the stone-work 
may be built in coursee^th a proper bed and joint 
of water cement. (See Sect. 1. art. 22.) A simple 
machine might easily be contrived for the purpose. 

If brick be employed instead of stone, it may be 
done, by forming the bricks into blocks of three feet 
long, and eighteen inches square, with cement, and 
using these blocks instead of stones. This method 
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of building with blocks is^Iready in use fotr construct- sume. 
ing sewers in London. When the work is brought Masonry, 
to that height which wili enable the workmen to pro- 
cecd in the ordinary manner, either then or after¬ 
wards, the piles may be cut off, at low-water line, 
and a cap-sill being fixed upon their tops, they will 
remain, and serve as a prot(;ction to the work‘below ; 
water. ' 

62. For many purposes it would not be neempr^' 
to excavate, nor yet to build in courses; 

let us suppose it to be the pier of a ligbforidge, the 
row of piles being driven in an elliptical form, a 
strong cnain should encircle it at one or two places, 
and the internal space filled with rough stones, thrown 
in with water cement, to fiii the interstices between 
them. As the cement indurated, the whole mass 
would become one solid stone. This mude of con. 

Btruction is cfiected on the same principle as that 
the French term Zes EnrochemetiU en lit ton ” 
(Gauthey, Construction des Pants, II. p. 27G): and wc 
liave the advantage of a much superior cement to 
any they have employed. 

Sect. III.— Stone-Cuttino. 

63. Before we proceed to explain methods ofof tl.L- ikil- 
forming stones to the particular shapes required 

arches, vaults, &c., it may be remarked, that 
young mason should be extremely careful to avoid 
making the beds of stones concave or hollow. 

For, if this be done, in any case where the, stones 
have to bear much pressure, they will (lush, or break 
off in flakes at the joints, and entirely disfigure the 
work. It is better that they should be slightly con¬ 
vex. In tlie construction of piers and columns, 
where perfectness of form is at least as much regard¬ 
ed as strength, tliis maxim sliobld be carefully attend¬ 
ed to. Nothing can be more offensive to the eye than 
a flushed joint, since it not only deforms, but also 
gives the idea of want of strength. 

C4. Stone-cutting may be equally well done by Mctliodi of 
various methods ; the most certain consists in form- 
ing as man^ plane surfaces to the stone as may be ‘ 
necessary, in such nqnnner that these surfaces may 
include the intended form, with the least waste of 
stone, or in the most convenient way for applying 
the moulds. Upon the plane surfaces tlius prepared, 
the proper moulds arc to be applied, and the stone 
worked to them. It «vill generally happen that the 
bed of the stone will be one of the first plane sur¬ 
faces, and the arrangement should always be made, 
so that there' may be os little reworking as possible.* 

6S. When an arch is square to the face of the DeerriUng 
wall, the only difficulty is in drawing it to the proper Archw. 
curve. When the arch is circular, it may be de¬ 
scribed from a centre, unless the ccD|re be very dis- 
tant: and in that case a method proposed by Dr T. 

Young f will be found extremely convenient for the 
mason’s purposes. Fig. 21 represents the instrument. 

Three poinu in the curve being known, it is easily 


b 

* Frexier may be consulted with advantwe on this subject. Coupe des Pierres. Jome II. p. 14. 
t Leciwret on Natural Philosophi/, Vbl. L Plate VI. fig. 86. This instrument mi^t be uigfully applied 
in Sliip-buildiflg. 
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Stone- adjusted to the' com, and will also answer as a 
mould in many casesi AB is a straight bar p{ any 
convenient length; at each end, a smiui roller is fixed 
by means of twojfflates of brass; against these rollers 
the elastic bar CD slides as it adapts itself to a re- 

\ gu1ar curvature, wh^n moved by the screw E. The 
natural form of the elastic bar is shown by C' D', the 
'vil^th in the middle, H, should be double the depth 
aTbitjfgr end, and the breadth uniform throughout 
the lenglhiK This bar, when of wood, should be of 
straight-grained ash, or lance-wood; the latter is 
best. 

An elliptio arch may be described by continued 
motion, in the following manner. On a straight bar 
AB, fig. 22, if AC be made equal to the height of 
the arch, and CB equal to half tHe span, then if the 
end A be moved along a straight edge, ED, while 
the point B moves along another straight edge, FD, 
tile point C will describe on ellipse.* If the bar bo 
made to move on rollers, an arch on a large scale 
may be easily and accurately described in this way, 
Avhen a traranael would become very unmanageable. 

I 'or other methods, seeELLiFtoonAru in tins Supple¬ 
ment. 

To find the direction of the joints, with a radius 
equal to half the span, from the point K, fig. 22, tb 
a centre ilescribq the arc GH, which determines tlic 
points G,H, called the foci. Let it now be required 
to draw the joint I, join IG, and IH, draw LI to 
bisect the angle GUI, and it is the joint at I. 

A parabolical arch m^ be drawn very easily on a 
large scale by means bf tangents. Make AE, fig. 
23, equal to the rise CA, and join ED and Eu. 
Draw FG parallel to DB, and divide DF and EG 
(which are equal) each into the same number of 
equal parts, then join 11, 22, 33, &c., as is shown in 
tlie figure ; a''curvc drawn to touch these tangents is 
a parabola. 

Arches are most conveniently drawn on a large 
scale by means of parallel ordinates; and an extreme¬ 
ly simple method of this kind, for a parabolic-arch, 
has been described by Professor Leslie. {Inquiry 
into the Nature of Heat, p. .dOS.) Let Ab, fig. 

be the span, and CO the height. Divide AB 
into twenty equal parts, and raise a perpendicu¬ 
lar from each point of section. Let CD be 100 by 
a scale of equal parts, make the next ordinate on 
each side 99 parts, or 9x 1L by the scale; the next 
pair of ordinates make 9G parts, or 8 X13, and so 
on; those numbers being renectively as the rec¬ 
tangles of the segments into which AB is divided. 

To draw the joints of a parabolic arch, let I be 
a point, at which a joint is to be drawn, fig. 24; draw 
Id parallel to BA; ond make DT equal to Dd; join 
IT, and make El perpendicular to IT, which is the 
joint required. 

r.othk- 66. The finest form for a Gothic arch is a cubic 
Arctics. parabola; it is easily constructed from its equation. 


Observing th&t the vertex of the curve is at the Stone- 
springing of the arch, and making x the absciss#, and 
y its corresponding ordinate-, by the nature of the 

curve Now, if we makey successively equal 


to 1, 2, 3, &c. feet, #e shall have -=*; -=5- ; -- 

ft a a 


a ~ 'o'” 


”” * «“ ’ a "T ’ 

512 VIII 729 « s- I 

- zzx ; —zzx ; &'C. To find a, when .ns 

a a ' 


equal to half the span CD, fig. 25, Plate ^'XX., and 

AD* 

y = the height AD; wc have a xz~ -. If it be de- 

sirable that tlie ordinates should be 1—n/4 part of a 
foot apart, then divide each by the r*, which gives 
the dimensions in feet. 

Example. In a Gothic building it is proposed to 
make an arch to an opening 10 feet wide, the height 
of which is to be 4 feet 6 inches above the springing 
line. There CD = 5 feet, and AD s 4-5 feet, 

therefore OSS- ^'‘'^ ssJt8-225. And using this 

number for a'divisor, the ordinates are easily found, 
by once setting a slide rule, to be. 


1 .1 

X ss'0548 feet o =-0068 feet 

II 

* s= .438 -- 

III II 

X s= 1*48 .. . 0 ss .185 

IV 

X — 3-51- 


X = 6.86 —— 


III 


o = -857 


And dividing the first, third, and fifih, each by 8 
(considering n s= 2), gives the intermediate ordi¬ 
nates; o', o", o’“. The advantage of this me¬ 
thod consists in the facility of setting out the work 
on either a large or small scale. Every practical 
roan is aware of the trouble of dividing a distance 
into equal parts, nr of performing other geometrical ' 
operations on a platform, or fioor; but here, by an 
easy arithmetical operation, this is avoided. Draw 
the springing line CD, and the middle line AD ; and 
let the line EC be drawn parallel to AD. Beginning 
at D, make a mark af every 6 inches on DA, and. 
also on CE, beginning at C; then, through these 
divisions draw the parallel ordinates. Let the ab¬ 
scissas be measured off oik.lhese ordinates, from the 
line CE by a rod divided into feet, tenths and hun¬ 
dredths of a foot. Put a nail in at each point found in 
the curve, and bend an uniform lath against tlie nails, 
and mark the cuive. 

67. Our next example is for the purpose of show- for 

laij-o 

Uridges. 


■* See Edinburgh Review, Vol. VI. p. 387, A most ingenious extension of the principles of describing 
curved lines has been lately invented by Mr Joseph Jopling, which promises to be of much use in the arts, 
as well as a curious subject for mathematical speculation. The system is somewhat obscurely iMnounccd 
in a Pamphlet, entitled The Sepieriary System of Generating Curves by Continued Motion. London, 1823. 
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ing tii« principlM of constructing an arch for a bridge, 
Mwii on^ when* roe span is considerabic. In the Article 
Untnoi, Prop. S, the equation of the cur?e of cquili* 

brium 18 found to be^ =:- ^ -, for a disposi* 

tion of the load which has place commonly in bridges. 
Making jt successively 10, 20, SO, &c. feel, we hflvc 

=?^(«+lC§6). 

y” =?9 ?(o+C6?6). 
m 


III 450. I 1 rrt/ \ 

y =-^-(0 1 - 1 . 106 ). 

IV 800 , 

y —- (rt+2Cos«). 

1250. , 

yv = --- (a+ 116 ^ 0 ). 
n» 

« —-(a-pOOO^). 

m 

/"=-^-% + 810|/0, &c. &c. 

The curve of equilibrium being to pass at the mid¬ 
dle of the depth of the arch-stones, CU, fig. 20’, will 
be the height =: h, and AB the semi-span = S; also 
let the depth of the arch and roadway et the crown, 
or a, bo 7 feet; and suppose the quantity of matter 

be so regulated by hollow spandrils that 


Linder these conditions we shall have 

»H (oH-JiS-) = ^7+ If the semi. 

span be 72feet, and the height 24 feet, then »t=030, 
and b = '00193. Calculating the ordinates from these 
data, we shall have = *375 

y** =: I'.'il.’ 


.y'' — lO't 
= 15-7 
y''“ .-Traa'* 

AD = 24-0 

Construct the curve according to these ordinates, and 
divide it for the arch-stones. The joints should be 
perpendicular to this curve; but great accuracy is 
not necessary in this respect, pfovided the inclina¬ 
tion from that perpendicular be considerably within 
tlie angle of repose. (See Bniooi!, Prop. Z.) 

The joints may be drawn thus, with any radius: 


from the next division on one side of |ho joint a de- 
soibe an arc, and from the next divisios on the other 
side, with the same radius describe another arc to in¬ 
tersect the former one, through the intersection and 
the division fi draw the direction of the joint. 

To find the depth of the key-stone. Jet the hori¬ 
zontal thrust m=9S6 be multiplied by the mean spe- 
cific weight of a cubic foot of the materials to fori^ 
the bridge, end calculate the depth by equgiidn 
(17). Suppose the mean to be 160 Ibg^'^lran the 
horizontal pressure will be . 149,7€(r lbs. and 


fbd 


Stooc- 
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=149,760; which, considering.&= unity, gives 


/ 


For Craigicith stone, No. 15, .Table 

111. the key-stone should be 6 feet deep. 

To find the depth of the arch-stones at any other 

E art of the arch, set off Be equal the depth at the 
ey-stone, and draw be parallel to a tangent to the 
curve of equilibrium at the point where the depth is ' 
to be determined, then be is the depth at that point. 

The depth at a sufficient number of points being 
found as above, and set off Squally on each side of 
the curve of equilibrium, the form of the intrados 
will be determined, wliich may be terminated by a 
circular arc at the springing; and it is not a little 
remarkable that the arch, thus described from prin- 
cipic, is a pointed arch. 

68. When an arch cuts a plane wall in an oblique nbliqiic 
direction, there is a little more scope for the art opArchcf. 
the stone-cutter. But previously to attempting to 
proceed further, wc would recommend the young 
student to make himself master of the principles of 
projection, dcvciopemcnt, and solid angles. The 
first section of the Article Jotneut in this Supple¬ 
ment is wliolly restricted to these principles; all of 
which being equally applicable to both arts, it will he 
unnecessary to repeat them in this place. 

Let an elliptical arch be supposed to cut a plane 
wall obliquely, and the wall to be inclined, A BCD, 
fig. 27, is the plan of the arch; EF a section at right 
angles to its direction; IH a section at right angles 
to the line AB. Project the inclined face of the 
wall, as shown at AO P», by the method of project¬ 
ing planes (JoiNEav, Sect. 1 and 7); and in doing 
this it will be found an advantage to produce the 
joints till they cut the base line EF,- because 
angles will be set out with greater accuracy from 
long lines. In the c(}se where the wall is vertical, 
the section and projection of the face are not requir¬ 
ed. Next let the soffit be* developed, on the sup¬ 
position that the arch is a polygon of as many sides 
as Uiere are arch-stones. (See Joinery, Sect. 1. art. 

13.) KLMN shows the developeraent of the so& 
or soffit moulds. The form of the bed of each stone is 


* Monge, in an elaborate article on the application of Descriptive Geometry to the use of Architects, has 
drawn a very erroneous conclusion respecting the joints of vaults and arches; for it is the direction of the 
uressure, and not the form of the soffit, which determines the best direction for a joint; but the views deve- 
jstj^ in tfae Article Briiiqe were not known at the time Mongie wrote. In other respects, Uie article of 
Monge iAveli worthy of the attention of the mason. See Giomitrie Descriptive, article ISO, 4me ed. Paris, 
1320. 


12 
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Stone- shown by the pluea a, ht e, and d, and is thus ftund, 
Muonry. 'for the joint, 4, draw and mf piandlel to EF, and 
produce the Joint 84 on the developement to cut he 
in gy set on ge equal to 4i, and draw ef parallel to 
48; then, a lino drawn from,« through the point 4, 

\ wiU give the bevel at oqe end/and a line drawn from j* 
tlirough 8 gives the bevel at the other end; its wid A 
iv equal to 4li on the secUon. As there are no curv- 
edpa^^ except the soffit of the arch, the stones may 
be wo^d^y means of bevels, without having 
moulds made for the soffits and beds.* 
obliqui or 69. When a road crosses a canal in an oblique di- 
ski-w rection, the bridge is often made oblique. When the 
Hn igii angle does not vary more than ten or twelve degrees 
from a right angle, the arch-stones may be formed 
as already described; but in cases of greater ob- 
* liquity, a diSerent prjnciple of construction is neces¬ 

sary. These coses- should, however, be avoided 
wherever it is possible; hs, however solid the con¬ 
struction of on oblique bridge may be in reality, it 
has neither that apparent solidity nor Btness which 
ought to characterize an useful and pleasing ob¬ 
ject. 

An oblique arch may be constructed on the prin¬ 
ciple oi itb being a right arch of a larger span, as is 
shown in iig. 28. Let ABf!D be the plan, and 
EFGII the corresponding points in the elevation, in 
this elevation the dotted lines show the parts which 
would not be seen. 

The joints of the arch are supposed to be divided 
upon the niiddle section, and therefore drawn to the 
mean centre K, which corresponds to the point I on 
the plan. 

Divide AD into any number of equal parts, as at 
1, 2, 8, iec. and transHsriing these points to the ele¬ 
vation ; describe the arch belonging to each point, 
and also draw the parallel lines 11, 22, &c. on the 
plan. 

To find the mguld for the arris of any joint, as a, 
draw ab parallel to the base line LI', and from a, as 
a centre, transfer the dutances of tlie points where 
the arches cut the joint, to the line ab. Then let 
fall pcrpendicolars from the points in the line ai to 
the lines 11, 22, &c. in the plan, whence we find 
0 , 0 , p, in the curve of the mould for the arris 

of the joint a. The mould for any other joint may 
be found in the same manner. The ends of the arch¬ 
stones will be square to the joints, and pede will be 
the mould for one end, and aaff the mould for the. 
other end. It will be of some advantage in working 
the arch-atones to observe, that the arch-stone be¬ 
ing in its place, the soffit should be everywhere 
perfectly straight in a direction parallel to the 
horizon.f 


70. If it be required to construct an arch in the stone¬ 
wall of a circular buildiog, aa in fig. 29, where ABCD 

is the plan of the wall, the elevation EF should he 
drawn, and tlie joints in the samiB manner, as if the ciwuhr 
ardi were in a plane walL The curved surface of Wall*, 
the soffit should be correctly developed by the pro¬ 
cess described in the Article Joinert, art. 13, and 
the moulds made of some flexible material; these 
soffit moulds arc shown at <i, b, c, &c. The mould 
for the joint 2 may be found by dividing the joint 
into any number m, n, &c. parts; and let a perpendi¬ 
cular iall^from each point of division to the curved 
lines representing the faces of the wall on the plan, 
and from each point in which the curved lines 
are intersected by these perpendiculars, draw a line 
parallel to EF. Also, from 2, as a centre, transfer 
the divisions on the joint to the horizontal line Ji, 
and from tiicnee let perpendiculars fall, which will 
cut the lines that are parallel to EF in the points 
through whicli the curves of the mould must be 
drawn, as shown by the shaded part P on the plan. 

Any other joint may be desfiribed in the same puin- 
ner. t In the figure, the section is drawn, because it 
shows somewhat more distinctly jAe size of the arch- 
stones; it is not necessary in finding the mouids, 
except the face of the wall be inclined, a cose 
of very rare occurrence in practice. A& arch in 
a circular wall always haa the appearance of a want 
of strength on the convex side; and when the cur¬ 
vature is considerable, it becomes (d)8olutely inse¬ 
cure. 

The method describing the raking mouldings, so 
as to mitre with horizontal ones, has been explained' 
in the Article Joinery in this Suj^enmi, art. 21-— 

24, and the same methods apply in masonry. 

71. Respecting the general principles of stairs, we Suns, 
may also refer the reader to Joinery, art. 39, 40, 
where the proportions of steps, &c. arc shown ; in 
masonry the kinds termed geometrical stairs are the 
only ones which offer any considerable dfflculty in 

the execution. 

Each step of a geometrical'stair is partly support¬ 
ed by wedging its end into the wall of the staircase, 
and it is further strengthened by resting upon the 
step below it. Tlie outward end of a series of these 
steps is represented by fig. 7, Plate CXVIII.; the line 
abc shows the form of the joint between two adjoining 
steps; in the straight part of a flight of staits^ai is made 
about an inch, and the part Ic is mode perpendicular 
to the soffit of the stair, and of such adej^ as maybe 
required for the Und of stone. As this ^pth is de- ' 
termined by the meu depth necessary to render a 
stair safe, we shall h^give an example of computing 
the mean depth of a step for Craigleith stone, by 


* Our method is analogous to that called Biaitmr abr^i by the French writers. See Frezier, Tome 
II. p. 13S. Other methods arc given by Frezier, iMmonin, Rondelet, Nicholson, &c. in the works referred 
to at the end of this article. 

f For further information respecting oblique or skew bridges, tlie reader may consult Ga^hey, Cundtuc- 
iion det Petal, Tome I. p. SpO i Chapman, in Rees| Cydopa^a, Art. Obuqve Arch ; and.Qie Article Na¬ 
vigation, Inland, in the Edinburgh EncueUmadia. 

^ Other methods are given by Frezier, Nictu^n, Ac. 
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cqua. 16 (art. 11). Put »= the greatest unifonn load 
otija square foot, Including the weigiit of the stone 
itself, = SOO ibs. the hoiizontal distance between 
C and D (%. 6), :±]0 feet,.and the lei^th of the 

step BD=6 feet, ***cn ^ or 


S' U F 




3a) X 100X36 
5j6,000x (100+36) 
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the mean depth 


OH, fig. 7- 

IWt part of a step ntif^ ^ inserted into the wall 
of the staircase is made aboitt eight or nine inches 
long for ordinary staircases, but uuglit to be longer 
**heo tbt fteps are longer. 

Sum and landings, and balconies, should be made 
' tO/beW’as evenly and firmly as 4 ) 0 bstble upon their 
sop|iorta; and from a little consideration of the na* 

' turo of ^ strains to be resisted in such operations, 
the milWt may perhaps derive some instruction, since 
a miitajben view*of the subject is likely to be attend¬ 
ed ifith serious conseqi^ces. 

Let AB, fig.,30, PiaR CXX., be a step fixed in a 
WMVOpii^g tba face of the wall, and CA the part 
insertM be obvious that the weight 

of the pe^ao w jWlh-Of the step, with any load 
*’upoai tho fixed part at A, and to 

dcpreasill'tt V edfi require a lets force nt A 

tb tumn et aej other point between 

A andjO^ QMifr to D, the greater the ctram 

wifi be, CQ«sequoei^J|tatiF risk u Ailure. IlenCc 
the eff^uai reshtuieo'^.fhe upper side should be 
at the Oxtreod^i A, of the Mb^'and the support at 
C ^ottld lakllfui^iately at the faoe of the wall. 

We hfinlFMea observed in stenc stairs, where 


steps are alternately in straight flights and winding 
ones, the soffit of the stair to be irregular, with sud. 
den and abrupt changes of form where the winding 
steps began and terminated. These may always be 
avoided, by making a developement of the ends of 
the steps, and forming the abrui^'‘idmge8 into easy / 
turves, as a dt>ee the han«i>rw|ffi a stair. (See / 
Joinery, IMate LXXXVlI. / 

The earliest aufitof M steaMPubg angeaA to Wniu. on 
have been Phillbei^ X}i Lt^rn^ l^'Jii.tne intro* tone Cut 
ducuon to the fbucth book of hb work b« remarks, ^ 
that ho had " never heard of any thing that had been 
written on stono-eotting, either by ancient or nto* 
dern architects.'* The labours of De L'Orme on 
this subject foiW the third and fourth books of his 
TrealtiC oh Arehiteeture, in folio, Paris, 1567. We 
shall close this Article with thsufollowing list of some 
other authors on stone*cptting,-^ efdor they 

were published: ‘ ^ ' 

Mathurin Jousse, Le Secret de f Architecture, folio, 

16i2. I'rancois Derrand, L'Art dea Trattift Coupt 
dee Vouln folio. Pun's, 1643. Abrsbam Bosse, 

Ptaclique du Trait Apieuvet de M, Desargues, 1643. 

JT B. Uo I.i Rue, T'raii6 de la Coupl dee Pierres, fol. 

172H; this was a republication or Derrand s work, 
with additions. Batty'Langley, Ancient Masonrp, 
folio, London, 173.3. Frezier, Traite dee Coujit det 
Pierres, 3 tomes 4to, 1737—1730. Pmifdopidu, 

Article Ma^onmlrie. Lncycloptdic M(t/wdiqui, 
iMAgoNvrRie, 1783. Simonin, Trait^ElimeiilairL 
dt la Coupf dcs Pierres, 4to, 1792. P. Nichulson. 
i ’arpeniti s' and Joiners* Assistant, 4to, London, 1707. 

J. llondclet, TraiU Iheorique et Practique de L’Atl 
de Ddiir, Tom. II. 4to, Paris, 1804. (ii. ii. ii) 


Btuniarics SUFTOLK, an English maritime county on the 
Fst<*ut.and bordera of file German Ocean. It is bounded on the 
Dniuons. otit bv SOU; on the south by Essex, from whicb 
\ drrided by die river Stour; on the west by Cam- 
bridgetfiire | and on the north by Norfolk. Its me* 
^Osalengdi iVom east to west is forty-seven miles, and 
rite bream firem north to south twenty-toven. The 
•quare coatonts are 1312 miles, or 967,680 statute 
acres. It flOuists of two grand divinonfl, ode called 
ifcf Liberty of Bury, the other the OuOaable Land, 
of WMoh fiirnisli a distinct grand jury at the 
QOiMraMiBeib The next divjrif^^ia iato twenty- 
oootoudiada, tod these are sufiwiMed fnte five hun* 
di«d and twenty-three parishei.* The whole county 
filMM a part of the diocese of Norwich. 

Popnlstion. The number of houses in 1821 was 42,778, inhabited 
bv 63,064 families; of whom 30,796 ^ere chiefly em¬ 
ployed in agriculture: I7,4l8in trade, manufactures, 
or oondicraft; and 6851 were not comprdiended in 


cither of those classes. The whole number of inha¬ 
bitants was 270,342; of whom 132,410 weic males, 
and 138,132 females. The increase in population 
since the preceding census, ten years before, was at 
the rate of 16 per cent. 

Suflolk U generally a level tract of coantqir, in 8oil, Apn- 
which, as there are few elevations, there arc scarcely 
any extensive prospects. It is, however, tolerably 
well clothed with trees, but wants running water; 
most of tho streams being very sluggish its t^r 
coume, and by no mdans copious. Ibe si^jk aa va* 
riotts as in otner districts of tho same mUat. Oa ' 
the sea-coast it is in general sandy,but rendOrrapo* 
ductivc by the application of tbdi marl, which is 
found in abundance. In the middle of the county, 
from north to south, called usually High Suffolk, 
which is the larger part, the soil is a tenacloas, loamy 
clay, BiTording good pasturage for cows, whose but¬ 
ter is chiefly used to supply the London maikets. 


* The Frendi Oittbods of constructing stairs difier etmsiderably from titoM of our own eountiTt but it 
would extend thk too much to explain them; tboMiigire, ^ readertttiQr conault tht wptkt or Frezier, 
Rondclet, or Simonin, where he trill find these methods dobtiled. 
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II I I (ii tovtiLiI with ) tall), .iiul hC tctly lit fir titatc i di.oi(ii.(l political pupoiuicrintt nut there 

II III Cl |)iiipui>L I’l 11 t'lU ot ticdii ^ bliccp, 01 lie j lii^ii nuniiii oi proprutoiii OLCup)in^ then 
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V m 11 the count), besides iiuppi}Ill;; Its III iiiiH 19 in I the ti n uis hcin^ possc&sed of ample cupit iN 
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hid 1 lie cultivation lb eon iiionlv eoiulueted on I'ii re ue neicliei mines 1101 niinei il spiin^b in thin 
tie Noihiik system of imnips, bale), elovu md eiiuiit} In tlie su inner season, se id) tlhin^ attracts 

V licit, and the hu bindi) leingwell executed, the a eonsidi 1 ihlc portion ot coinpiii) to the shore 

eiojis ire genei illy vei) lo I Jhe bean aii pe- it I luesiote Smihwold, and some other spits, 

c till 11 ) pioduetive i 1 1^ s itid ms medistiil, nlireever) uc > iimo litiun iur sneli oarties is jiro* 
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II t'e garden oi ilmo t evei) pe isint, and inin in i \iinrijlhe antupi ties ot this countv stand fiist\nti|ii 

I II i )i then ilnnestic u is S mi lew 'io| lie l'i iimnnsof the iiieient Itomin e isile at liurgh, 

1 Ml in the vicinitv of St >»i 111 t 111 the h ml s oi tl Y lie It is s ml to have been 
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1 jiintil) ol foul wliiili t It V I o i IK IM edj 
' I I I 1 e>l III) othci 11 i 111 t ic I II ^ loin, J 111} 
ill w liuit loins lit sill p oi wliieh I ir,^c 
'cl 111 t|t me mo tiv of ('ll \ n li Ik brci d but 
if iti veils the h V leiii eliiiiu,id fn those el 
ti ( '' Kith 1) IW lls 

111 e lie lew iinnui ic'uie in this cniinl), thou h 
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III ( uied 111 houses ippiopii itiil toi tint | nrpos m 
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noitherii boundny or the eoiintv, and the Stour, 
which Is Its snutherii ihe only nivigablc canal is 
one between Ipswiih and Stow market 
fjir ifiM’ro '1 lie landed propel ty ol the cuimt) is much di- 
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t 1 , Hciihim, I ord Sti idbiookc lloston-llull, bir 
(linlis Bmluiry, iUndlcshnni, Lord Kcndlesham, 
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Hinton 11 ill, \lLxmeUr Adair, lsq, Kedgrovc- 
Hill, Aihiiiril Wilson Woolverston-Park, Chailes 
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Slnuhl ind-Patk, Sir William Middleton, and lend- 
im,. Hill, Sii William Ifowic). 

Jill cine I towns mil their population are, Ips-fr t 
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2 ' 5 i 7 , and H ileswoith, 

See Kirb) s Sriffolf Itn cHn Aithur \oungs 
(irmmi I iiu. t/ the /l^noiUun of Suffoth Jicn 
in yii/p/l/, by W 1 Bra) Icy (w w ) 
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SURGERY, 


■siiri^rry. Ot'nuERY, rich as it is in sound infi)rmation, well* 
established facts, and plans and means for the relief 
and cure uf numberless injuries and diseases, to which 
the human body is liable, cannot be presumed to have 
yet reached all the perfection and eflieiency of which 
It is susceptible. Were any doubt entertained upon 
this jjoint, it would be iinmediulely dispelled by the 
consideration, that scarcely a year pusses away with¬ 
out new and improved modes of [iMctiee beiiij; sug¬ 
gested, and receiving the sanction of impartial e\- 
pericnce. Besides, who can pretend yet to under¬ 
stand every thing relative to a long list of very diftl- 
ciilt subjects whicli enter into the surgical depart¬ 
ment of the healing art; as, for instance, inflamma¬ 
tion, suppuration, cancer, syphilis, scrofula, 

Many questions, connected with these and lumicrous 
other ati'cctions, still remain in the deepest obscurity, 
presenting an extensive field, in which the diligent 
and faitbiul observer may gather immortal fame for 
himself, and confer infinite and lasting benefit upon 
the rest of mankind. The great deal that has been 
done for tlie advancement of surgery, in the course 
of the last fifty years, ought to furiii.-.h the assurance 
that much more wull be done fur its improvement In 
the half-century that is to Gomo; particularly when 
the zeal, the emulation, and the ardent love of truth, 
now presiding over every useful scientific inquiry, 
arc duly contemplated. The design of the piesent 
article is, to collect and place before the reader a 
few of the most interesting novelties in surgery; com¬ 
prising tliosc which have been produced sub.sc(|uently 
to the period when the article upon tins subject in the 
Encj/clopaditivias composed, aud others which, though 
known earlier, escaped notice in that article. In per¬ 
forming this task, we aball take up the subjects in the 
order in which they present theinstIves in theoiiginal 
article, to which this is meant to be a supplement. 

oi tvrns. The first topic that seems to us to admit of a fe'v 
additional remarks is that of cnci/\te(l tumours, or ii\ us, 
as they arc popularly called. Tliough tumours and 
excrescences of various kinds form one of the must 
.frequent classes of diseases, and, w hat is more, tliuugli 
they often afford convincing illustrations of the effi¬ 
cacy of surgery, the exact causes and manner of their 
origin cannot be said to iiave received hitherto any 
very succcssfui elucidation. In tlic article referred 
to, some notice is taken of the interesting opi¬ 
nions uf Bicliat respecting the production of encyst¬ 
ed tumours; and of his refutation of a common no¬ 
tion, that they are not new formed parts, hut only 
diluted cells of the cellular membrane. At the same 
time, his own particular belief is mentioned, that 
tlicir formation more piobably depends upon laws, 
whicli regulate the giowtli of the different parts of 
our bodies ; which laws, however, not being known 
and comprehended, leave us as mueli in the dark re¬ 
specting tlie matter in question as if no reftTcncc to 
tliein iiad been made. But, wlmt particularly claims 


our attention here, is the great analogy which Bichat snrgrty. 
finds between the cysts of encysted tumours and 
serous membranes; because, if such analogy prevail, 
it is a strong fact against the correctness of an ex¬ 
planation of the origin of encysted tumours, lately 
promulgated in this country. Bichat says,—“ The 
cysts, like serous membranes, form a species of sac, 
without tin opening; they contain the fluid which 
they exhale, and they have a smooth and polished 
surface contiguous to the fluid, whilst the other sur¬ 
face is unequal, and connected with the adjacent 
cellular membrane.” Now', this account is singular¬ 
ly at variance with the doctrine that has been recent 
ly proposed by an KngHsh surgeon of the highest 
reputation ;■ who, in his description of the nature of 
encysted tumours, at least of those whicli are so fie- 
quently seen upon the head, face, and back, and 
sometimes under the skin of other parts of the hndj 
instead of regarding the cysts as at all analogous ij 
serous membrane."-', represents them n.-i dilated euhitu.- 
oiis foUieles, lined with cuticle, and, of course, par¬ 
taking rather of the character of mUeous mcmbr.ines. 

Speaking of the origin of cncy.stcd tumours, Sir Asi- 
ley Cuo|)cr cxprtsse.s his conviction, that it dcpLiids 
upon “ n follicle extremely enlarged, and incaii.ilde 
of discharging its contents, from an obstruction uf 
the orifice by which it opens upon the surf.ire of the 
skin." Tlien, adverting to the nature of follicle"., 
he observe!., that, iqion superficial examination, thej 
appear to be only pores in the .".kin ; but that, when 
a small probe is introduced into them, they are found 
to procicd through the skin into the subjacent cel¬ 
lular meiiibranc. “ The first circumstance (sajs ht) 
wliich inducLd me to believe that an encysted tumour 
was an obstructed follicle, was examining a tumour 
of this kind situated upon my own back. It had ac¬ 
quired a diameter of about two inches, and was si¬ 
tuated at the lower part of the dorsal vertebra. I 
ihouglit of re(|uesting a friend to remove it,^t, on 
exaniiiiiiig it by iiienns of two mirrors, I .saw a small 
black spot in The centre of the swelling, and by 
pricking tbi.-, 1 extracted a piece of sebaceous mat¬ 
ter with u black head, like those seen in the follicles 
of the nose. I then squeezed the tumour, and 
through the orifice occupied by the black sebaceous 
tnattir, 1 emptied the tumour by squeezing out a 
large quantity of ."icbaccous substance. This was ef¬ 
fected without pain, and without succeeding inflam¬ 
mation : but, gradually, the secretion became renew¬ 
ed ; by frequent pressure, however, I have now for 
several years kept it empty, althougli the bag and 
its orifice still remain. A lady applied to me with 
one of these swellings upon her shoulder. It had a 
small black spot upon its centre, through which 1 
could squeeze iu curd-like contents. I .removed it 
with the skin over it, and found that the opening 
was a follicle leading into the hollow of an encysted 
tumour, w'hich contained sebaceous matter, was 
lined with cuticle, and hud a cyst of the usual cha- 
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Sag gy, racter. Often have I seen the follicular aperture cyited tumours arose in the mechanical way, above Sutg c^. 
over these swellings, by which the point of a tenu specified, we should .expect them not only to be a 
probe was readily admitted into the cavity of the much more frequent disease, than they actually are, 
cyst, and through which 1 could immediately squeeze inasmuch as the cutaneous pores are innumerable, 
its contents. The follicle is, however, generally ob> and must very often be obstructed, as vre sec hap- 
structed at its orifice, and a depression only is seen pen on the nose; but, witen the disease is formud, 

(and not always even this) when the sides of the we should expect iu cure by tlie simple removal of 
swellings are compressed.” (Surgical Easaya, Part II. the stoppage would be more commonly practicable, 
p. 236.j ^ than experience shows. Even in the cases which 

This experienced surgeon conceives,'that an en> take place near the eye^iids, and have an opening, 

3 rated tumour begins in the following way: a folli- out of which the contents may be completely press* 
c becomes obstructed at its termination upon the ed, a cure will not follow, unless the cyst be re* 
skin, and the' secretion, still proceeding, its sides are moved. These reflections, at all events, tend to the 
extended in the cellular membrane wherever this conclusion, that there must be some other important 
most readily yields. If it bo inquired, how it is pos> cause concerned in the production of encysted tu« 
sible for a follicle to be thus extended, the answer mours, besides the mere obstruction of the cutaneous 


is, that other membranes expand to a much greater follicles. As the subject, however, is yet obscure, 
comparative size. An ovarium, that would not con- and the new observations upon it come from so high 
tain within its membrane more than two drachms of an authority, we have deemed it our duty not to 
water, will expand to a magnitude capable of holding pass them over in silence. 

nearly a hundred. The same author also considers The following practice is adopted by Sir Astley 
pressure, and a want of moisture in a diseased state Cooper: If the follicle can bo seen only as a black 
of the secretions, as occasional causes of encysted spot, filled x ith hardened sebaceous matter, a probe 
tumours. When we first perused Sir Astley Cooper's is passed through it, and the sebaceous matter squeea- 
explanation of the formation of these swellings, a ed out of the tumour, »inch may be done with little 
difficulty presented itself to the admission of the inconvenience. But, when the contents cannot be 
doctrine, on account of many encysted tumours be- pressed out without violence, the preference is given 
ing found in situations, where any suspicion of theii* to the plan of enlarging the opening, in order to 
connection with the follicles of the skin cannot for avoid bringing on infiammation. When an encysted 
a moment be entertained. Upon referring to his tumour is to be removed, the plan of first making an 
essay upon the subject, Imwevcr, we find, that his incision into it is preferred; and the sides of tiie 
observations are meant to apply only to the kind of skin are then pressed together, by which means the 
encysted tumour, which is situated just under the cyst, it is said, may be easily everted and removed, 
hkin, and that he acknowledges diflerent species of This way of operating was recommended for parti- 
these swellings. Such diffiewy is obviated, there- cular cases in the Enryclopadia; but doubts may be 
fore, in the particular cases spoken of by this gen- entertained concerning the advantages of the plan as 
tleman, as far as the cousidcraiion goes upon which a general practice. 

it was founded; yet, for various other reason*, the The removal of encysted tumours is not altogether 
doctrine is not to us, by any means, satisfactory; unattended with danger: Sir Astley Cooper has seen 
and it may even be doubted, wliether the same mis- three instances of severe erysipelatous inflammation 
take may not here have been made respecting the after operations of this kind upon the head, and one 
enlarged/olliclc, US surgeons once made about the of them ended fatally; one or two other cases, equal- 
dilaled cell of the cellular membrane. That there is ly unfortunate, have also been reported to us. 
a particular class of encysted tumours, having upon In the history of encysted tumours, the curious 
their centre a minute dark spot, through which a circumstance of the occasional growth of horny esi^ 
small probe can be introduced into them, is a fact, crcscences upon tlie human body deserves to be no- 
wiiicli Sir Asticy has most correctly described, and ticed: recent investigations prove, that the liorny 
he is entitled to the credit of having first made this matter is, in fact, the secretion of the cysts of some 
original observation; but it docs not follow, tliat be- of these tumours out of which it protrudes, and as- 
cause there is such a dark spot, or even an aperture, sumes various shai>C8, sometimes even that of a ram's 
that it must be that of a cutaneous follicle. With horn, as happened in the remarkable case mention- 
respect to the sebaceous substance said to have been ed by Dr Hoots of Kingston. This is a subject 
pressed out of the opening, some experiments would which has been particularly considered by Sir Ever- 
also be requisite to determine whether it were actually ard Home, in the Philosophical Transactions for 
of the same nature os the secretion of the cutaneous 1791. The case that fell under the observation of 


follicles. Nor docs the occasionel presence of cuti- Dr Roots may be perused in the Article Horny 
de in the cyst prove the truth of the doctrine ad- Excrkscbnce, in Dr llees's Cyfdopaedia. Such 
vanced; because, in the formation of wens, nature horns will be reproduced, if care be not taken in the 
presenu unat^ountable irregularities, sometimes pro- operation to cut away every particle of the cyst, 
ducing in the cyst a substance resembling cuticle. On the subject of erysipelas, the remarks of MrfVBryuic. 
sometimes hair, and, in a few instances, even teeth. Hutchison claim attention: he has found seafaring^’* 

The inner surface of almost all the encysted tumours men particularly liable to phlegmonous erysipelas of 
tliat we have examined, corresponded rather to that of the legs, frequently occasioned, as he supposes, by 
a serous membrane, as explained by Bichat. If en- the exposure of these parts to the irritation of salt 
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water, tad the friction of coarge trowsen. In radt 
patient*, the diaeaae is said to proceed with extraor* 
dinar^ rapidity to the gangrenous state. Even when 
tnortmeation is prevented, large abscesses very often 
form, and spread to a surprising distance between 
the muscles and under the skin. Now, according to 
Mr Hutchison’s experience, the best way of hinder, 
ing all these evils, is to make several free incisions 
into the inflamed surface as early in the disease as 
possible, the knife being carried through the integu- 
* inents and down to the muscles. We fear many 
prtictitioners will consider this practice severe, more 
so, perhaps, than circumstances can ever justify in 
as early a stage as the author speaks of: because, at 
this period, who can predict, that the case will ever 
be serious enough to require the employment of the 
knife i However, as Mr Hutchison never had any 
unfortunate cases afler he adopted the preceding 
method, and the contrary used to happen under the 
other plans, which he was formerly in the habit of 
trying, the proposal appears to deserve mature con* 
sideration. 

In moat works on surgery, little valuable practical 
information is to be met with respecting the best lo* 
ral applications for erysipelas; the sentiments of the 
late Dr Bateman, therefore, concerning this unset¬ 
tled part of practice, may here not be unacceptable. 
In the early stage of the disease. Dr Bateman found 
powdery substances, like flour, starch, chalk, &c. 
increase the heat and irritation,'by forming, with the 
concreting fluid, hard crusts upon the tender sur¬ 
face. In this gentleman’s opinion, the only unob¬ 
jectionable plan is that formerly advised by Dr Wil> 
Ian, which consists in fomenting, or washing the 
parts, from time to time, with milk, bran and water, 
or a decoction of elder-flowcrs. Great benelit is stat¬ 
ed to result from tepid bathing, and sometimes from 
the application of the diluted liquor ammonia ace- 
tails. 

liononhira. With regard to the complaint termed gonorrhoea, 
it seems right just to notice a medicine tliat has 
been of late very much employed, and frequent¬ 
ly with great benefit. Cubebs, a spice biought from 
China and Java, is the remedy here spoken of ; it 
dflias been recommended (no doubt in terms rather 
too high) as a specific fbr gonorrhoea, equally pro¬ 
per in the early infl.ammatory stage, and in tiic later 
clironic form of the disease, 'rhe dose is a dessert 
spoonful of the powder, an hour before breakfast, a 
second six hours afterwards, and a third at bed-time. 
*1^6 powder is to be taken in water. If given while 
the discharge is copious, and the inflammation se¬ 
vere, the painful symptoms, tt is asserted, will be 
removed in two days, and the discharge will generally 
cease on the third or fourth day. The antiphlogis¬ 
tic regimen is to be observed, and the powder continu¬ 
ed a day or two after the stoppage of the discharge. 
(See MeJ. and Surgical Joum. Jan. 1819; p. 
61, &e.) Cubebs appears to act upon the mucous 
membrane of the urethra very similarly to the bal¬ 
sam of copsiva, or turpentine medicines; that is to 
say, through the medium of the urine, to which it 
comtounidate* particular qualities,and,amoDgtt them, 
a powerful smell; its operation, however, is certain¬ 


ly nore pdtent, than that of the above mentloaed Satgur- 
nritam, md, on this account, it may be aometimes 
more efl^tual. 

As a supplement to the observations on strictures Stritnm* of 
of the urethra, a short account of the manner of dw Owthre. 
using bougies, armed with caustic potassa, as intro¬ 
duced into practice by Uie late Mr Whately, may 
not be uninteresting; and to the same subject we mean 
to annex a brief description of the way, in which a 
passage is sometimes force<|.tbrough bad strictures by 
means of a catheter of a conical shape; as done at 
the present day by some surgeons of considerable 
eminence, particularly in France. 

Our reason for introducing an account of Mr 
Whately’s plan of treaUng strictures, is not diat the 
practice seems ■ to us by any means entitled to the 
r^utation which it acquired, but because there are 
some surgeons, whose judgment and talents we re¬ 
spect, who think more highly of such treatment, than 
we could ever yet venture to do ourselves. Mr 
Whately regarded strictures of the urethra, not 
merely as cc .itractions, but as realiv diseased por¬ 
tions of the membrane lining that cmal, with a con¬ 
tinued disposition to increased contraction. Hence, 
he conceived, that the remedy should be calculated 
both to remove the diseased aflcction, and to dilate 
the contracted part, without putting the patient to 
the inconvenience of wearing a bougie. Sucii a re¬ 
medy he deemed caustic, when employed with skill 
and judgment. Iliat to which he gave the prefer¬ 
ence was the caustic potassa, applied in a particular 
manner, as being, according to his description, more 
efficacious, and less painful and hazardous, than bou¬ 
gies armed with lunar caustic. 

The following is tfle practice detailed and recom¬ 
mended by Mr Whately: Before the caustic potassa 
is used, the urethra should be rendered suihciently 
capacious to let a bougie, rather above the smaliesl 
size, pass into the bladder, and the irritability of the 
strictures, if very considerable, should be lessened, 
in the first instance, by the use of common bougies. 

A small quantity of die caustic potassa is to be put 
upon a piece of pwer, and broken with a liammcr 
into small pieces 6i about the size of large and small 
pins' heads. When thus broken, it is to be preserv¬ 
ed for use in a phial closed with a ground stopper. 

A suitable curvature b to be communicated to the 
bougie, by drawing it several times between the fore¬ 
finger and thumb of the lefl hand, and it ought to be 
just large enough to enter the stricture with some 
degree of tightness. It is to be gently introduced 
into the urethra, and when its point stops at the 
stricture, a notch is to be made on the upper portion 
of the bougie, precisely half an inch from the ex¬ 
tremity of the penis. As soon as the bougie has 
been withdrawn again, a small hole, described as 
about the sixteenth part of an inch deep, is to be 
made in its round«i end. Then a bit of the caustic, let* 
than the smallest pin's bead, is to be ^ected for the 
first application. It is to bo fixed inWe hole of the 
bougie with a pocket koife, and pushed into it with 
the blunt end of a pin, rather below its margin. In 
order to hinder the caustic from slipping but, the 
bofe is next to be contracted a little with the fieger. 
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Bwgery. and the remaining vacancv 611ed with bog’a lard. 
The bougie, after being oiled, {• to be introaoeed 
with iu concavity upwards, at far at the anterior 
part of the ttrictuire, the tituation of whidh bat been 
previoudy ascertained, and the bougie marked, at 
already noticed. The .instrument should rest there 
a few seconds, for the purpose of letting the ditto* 
lution of the caustic begin to take place; it is then 
to be very gently pushed towards the bladder, about 
one-cighth of an inch, when it is again to be kept 
quiet tor a second or two; The bougie is now to be 
introduced further, in the same gentle manner, until 
it reaches bejrond the stricture. The next business is 
to withdraw it immediately, by a very gentle motion, 
to the part .at which it was made to rest awhile. 
'Jlien it is to be very slowly passed through tbo 
stricture a second time, but not allowed to stop in 
its passage. If pain or faintness arise, the operation 
is now to end, and the bougie to be removed; but if 
uo such consequences occur, the instrument is to be 
moved backwards and forwards once or twice more. 

The foregoing process is to be repeated once 
every seven days, and if the stricture be found to be 
dilated, the size of the bougie must be increased ac*' 
cordingly. This method of treating strictures liav. 
ing attained some celebrity, we deemed it wortliy of 
liriernotice in the present Work ; but our experience 
leads us to regard the practice os very inferior to 
tliat executed with other armed bougies : to the 
particle of potassa, indeed, we can impute little cer- 
uin eifect, dissolved and blended as it may or may 
not be with the oil on the end of the bougie, and the 
mucus of the passage. Its regulation also, in the 
precise manner described by Mr Wliately, so that it 
may operate exactly on the diseased portion of the 
urethra, and not upon the sound part, appears to us 
rather visionary, than really performed. How, then, 
has the method succeeded at all ? Our answer 
would be, that it has eiibcted cures principally by 
means of the mechanical dilatation of the bougies, 
wiUiout the potassa having any effect, or at least any 
that is not much more likely to do harm than good. 
The practice seems already to be on the decline,— 
a fact confirming the judgment hpre delivered con¬ 
cerning it. 

We quit Mr Whately’s suggestion to make a few 
observations upon another modern proposal relating 
to the cure of strictures. Every body, at all acquaint* 
cd with the history of this disease, knows, that, in 
France, the use of armed bougies of any kind never 
met with much approbation, having been Uiere, for the 
most part, represented as a very dangerous and honh 
remedy. Yet, who would have anticipated in this 
same country, where caustic is abused on the prin¬ 
ciple of its being a harsh mode of treatment, the ori¬ 
gin of another method of cure, in which every thing 
M to be completed by actual force f Mr Cross, a 
surgeon at Norwich, who visited the medical schools 
at Paris for the expreM purpose of ascertaining the 
state of the n|[|etice of sur^rv in France at the pre* 
sent day, givdDs relation of what he saw there iik re¬ 
ference to the treatment of strictures. He informs 
os, that, when he first went to La Charitf, there 
were ^y*tluee male patienu in the aurgical ward, 
amongst whom were five with strictures of the ure¬ 


thra. The caustic bougie, he says, is not used in arngtir. 
any of the hospitals, eud it was cmisured by all the 
surgeons whom be conversed with, as a perilous and 
harsh remedy. Mr Cross justly observes, however, 
that the Parisian method of treating many cases of 
stricture is not milder than the use of caustic. A 
case is then detailed, which this gentleman saw in La 
Charite, A man, who had had a permanent stricture 
a long while, had been repeatedly under surgical 
treatment for it. There was difficulty of making wa¬ 
ter, but not complete retention. For several days, un¬ 
successful attempts were made to pass an instrument 
into tlie bladder by gentle means. The patient was 
su’il able to void his urine,altiiough with great pain and 
difficulty. M. lloux, the surgeon, now took a conical 
sflkcr catheter, with a very slight curvature, and an al¬ 
most pointed extremity, and by means of force, re¬ 
gularly applied, he passed tiie instrument into the 
bladder, notwithstanding all obstacles. Care was 
taken to keep the catheter in a central position, and 
the direction of its point was judged of by tiie lateral 
rings. Tlic rule, laid down by M. Itoux, for com¬ 
mencing tlic great depression of the outer end of the 
catiieccr was, when he could feel, by means of his 
finger in the rectum, that the point had reached tlie 
apex of the prostate gland. The patient was put to 
considerable pain; but the instrument really went 
into the bladder. The urine was not allowed to flow 
out immediately, the outer orifice of the catheter being 
stopped up with a bit of wood. In geueral, Al. 
lloux suii'ers the conical catheter to remain in the 
urethra three or four days; but, the suftbrings of this 
patient from it were so intolerable, that it was taken 
out in twenty-four hours, liather a large clastic gum- 
catheter was then easily introduced, the end of wliich 
was fastened to the abdomen, while the orifice was 
closed with a stopper, and the urine permitted to flow 
occasionally. The next day, the patient was com¬ 
paratively easy. On tlie iourth day, there was a 
swelling of the testicle, scrotum, and perinseum. A 
poultice was applied, and the elastic catheter con¬ 
tinued. In four days more, the swelling of the paits 
had subsided so considerably, that the poultice wat 
unnecessary. A fresh gum-catbetcr of large size was 
now used, and, in about six weeks, one of the largest 
dimensions could be introduced. 

The event of another case was less fortunate: The 
tonde coHtque had been employed for making a pas¬ 
sage into the bladder, and a gum-catheter afterwards 
introduced; but, in less than a week, the patient, 
supposing be could make water without its assistance, 
witlidrew it of his own accord. The next day, an 
effusion of urine in the scrotum had taken place, and 
it became necessary to let out the extravasaied fluid 
by two free incisions. Unfortunately, the elastic 
catheter could not be introduced again. The indsions 
did indeed prevent sloughing of the scrotum; but 
the patient, who was in a very reduced state, died in 
a flew days. It is but fair to add, that this cose was 
so inveterate, that Mr Cross believes the patient would 
have aunk under any mode of treatment. On dissec¬ 
tion, the bladder was found to be half an inch thick, 
the stricture cartilaginous, and extensive swuses were 
traced, eonununicating with ftje once membranoua 
part of the urethra. 
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Sur^rn '] he promptitude tvith n hich relief may be afford* 

' —»i^ed in aome veiy bad cases of stricture/ wljcro no 
l>(>ugie, nor clastic catheter, can be introduced, is 
the reason given for the foregoing practice; and 
M. Rouv even assured Mr Ooss, that he had never 
seen any inflamination or irritation produced by it, 
tliat did not readily yield to proper means. We sus¬ 
pect, however, that, by this declaration, M. Roux 
meant to refer all disastrous circumstances to the 
disoa<ic, when they happened, so os to screen the 
inode of treatment from all suspicion of being some¬ 
times itself a source of dangerous consequences. Yet, 
w'e cannot understand, how he could hope to pro¬ 
duce an universal conviction of tlic accuracy of such 
an insinuation ; because, in his CiinicBl Lectures, he 
spoke of two fatal cases, which tic dissected, where 
ho found false passages, extravasation of urine, 
sloughing, &c. amon^t other mischief. On the 
whole, M ithout pronouncing this forcible use of cathe¬ 
ters to be always bad practice, we shall venture to 
say, that it is generally so, and ought very seldom to 
be attempted. M. Ducamp, an intelligent writer on 
the present subject, differs altogether from some of 
his countrymen, by whom the treatment has been 
carried to a high degree of absurdity. “ Surgeons 
(says he), who are ambitious of the title of operalorx, 
despise tlic slow progress and minute attention which 
the bougies require; nothing but what is prompt, 
great, and striking, is agreeable to their t.iste; they 
tiirust a silver catheter tbrougO every obstacle into 
the bladder: at tbe.,ipnd of three or four days, tlicy 
exchange it for one of elastic gum; this last they 
withdraw every eighth or tenth day, and this they 
call practising good surgery on a grand scale!" The 
rctuir IS, in general, that a false passage is establish¬ 
ed, and inflammation of the urethra and prostate is 
produced by the presence of the instrument. In 
short, Ducamp clearly shows, from the nature of the 
'.Iricture itself, tfiat the operation, even when the 
instrument does not wander from the urethra, docs 
not depend upon dilating the stricture, but upon 
tearing it; and as the stricture is more resistent than 
tiic rest of tlic canal, the chance is, that a false pas¬ 
sage is made. 

Having mentioned M. Ducamp, wc shall not quit 
him n ithout recommending to the attention of sur¬ 
geon'.. his ingenious contrivances for the application 
of the lunar caustic to strictures ; contrivances 
uhicti are meant to regulate the action of the caustic 
more precisely than in the common mode: indeed, 
the whole of his work deserves, to be consulted. See 
Traits des Retentions d’Urine, cautSes par le RStiS- 
cissement de I’Uritre, et des moyens d taide deiquels 
on pent detruire complitement les Ohstructions ae ee 
Canal, Paris, 1822, 8vo. 

Willie we are upon the subject of strictures, Mr 
Arnott's dilator occurs to us as a very ingenious in¬ 
strument deserving to be mentioned, though we are 
not e.xactly acquainted with the degree in which it 
has yet been found to answer in practice. It waa 
conceived, that, for the purpose of dilating strictures, 
an instrument was needed, calculated to pass through 
the obstruction with facility, then to admit of iu 
diameter being increased to any sixo, and with any 
foicc, yet, when the surgeon wishes to extract it. to 
12 
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be capable of being reduced to its primitive small- Surgetp. 
ness. The dilator consists of a tnbe of oiled silk, 
lined with the thin gut of some small animal to reader 
it air-tight, and then fixed upon Uie end of a small 
canula, by means of which it can be distended with 
air or water iVora a bag, or syringe at the outer end, 
while a scop-cock or valve serves to confine the air 
after it bos been received. It is said generally to 
pars as easily down to the stricture as a small bougie; 
but Mr Arnott Bometimc| prefers introducing it 
through a smooth canula, especially when the urethra 
is irritable, and unaccustomed to the presence of in¬ 
struments. As soon as the bag is sufficiently within 
the stricture or'strictures, as much air as the paticnr 
can easily bear is to be injected into it. The dilator, 
it is asserted, can be made to act with more efiect 
than a bougie, which, as soon as it yields, loses its 
power of distention, while the force of the dilator is 
concentrated at the stricture, and unceasing. In 
principle, it resembles Bromfield’s contrivisnce for 
dilating the meatus urinarius. 

Here the subject of diseases of the urinary pcLo> 
sages must not be quitted, without mention being 
made of the success with which Mr EarJe foimed a 
canal, which answered perfectly ns a substitute for a 
considerable portion ot the urethra that had been 
destroyed. The details of this case, which appear to 
us very interesting, may be perused in the Rhd. Tiaita, 
for 1S21. 

To what is delivered concerning hydrocele, in the<w Hu'n 
Eneyclopeedia, aftw new ami useful observations niai "■** 
be annexed. Since the article on Surgery in that work 
was written. Professor Si>arpa has laid down in his va¬ 
luable treatise upon 1 lernia some cautions highly ne¬ 
cessary to be recollected by surgeons in the operation 
of tapping a hydrocele. Theanalugy,existing between 
large scrotal lierniie and hydroceles of considerable 
size, led Scarpa to suspect, that, in the lattci disease, 
a displacement and separation of the vessels of the 
spermatic chord from each otiicr might also Imppin. 

Careful investigations, afterwards made upon the 
dead subject, fully justified the conjecture. In fact, 
in oil considerable hydroceles, he found the sperm.-itic 
vessels so displaced>and separated, that the artei^ and 
vas deferens were commonly situated upon one side 
of the tumour, and the veins upon the other. Some¬ 
times all these vessels extended over the lateral pair* 
of the tumour, as far as its fore part, principally to¬ 
wards the bottom of the swelling. Now, in nume¬ 
rous e-xomplos, the operationof puncturing ahydrocele 
has been followed by copious extravasation of blood 
within the tunica vaginalis; but, it was not until 
within the last few years that Scarpa became ac¬ 
quainted with a case of this kind, sufficiently we'l de¬ 
tailed and authentic to be quoted as an instance of 
the spermatic artery being wounded in the opera¬ 
tion. Such a fact, nowever, was at length communi¬ 
cated to him by Gasparoli, an eminent surgeon at 
Pailanza; who, in introducing the trocar into the • 

lower part of tlie swelling, woundecMie spermatic 
artery, and the accident terminated m the patient’s 
being obliged to submit to castration. As Scarpa 
justly observes, the accident itaay be atnided by 
taking care to puncture the tumour «t a eentiderable 
distance from its bottom, thar is to eey, a llnie below 
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Suriteiy. its middlei And on a iine that would divide tife twell* 
ing longitudinallj into two pcrfbet/y equal parts. 
Experience proves, that, for the purpose ot complete* 
ly emptying a hydrocele, there Is not the slightest 
occasion to make the opening at the lower part of 
tlie swelling: the natural corrugation of the scrotum, 
and a little pressure made with the hand, will suffice 
for discharging all the fluid contained in the tunica 
vaginalis, even though the puncture be not lower 
than the middle of the tmnnur. These remarks upon 
the proper inctliod of tapping hydroceles, which are 
amongst the most frequent cases in surgery, cannot 
fail to be highly interesting to every practical sur¬ 
geon, and both on tliis account, and because they 
arc modern, and perhaps not yet sufficiently known 
and understood, a short notice of them here appear¬ 
ed to us desirable. 

The old method of curing hydroceles by the ex¬ 
cision of a porl'on of the scrotum, and the greater 
]Uirt of the tunica vaginalis, lias been very properly 
rejected from practice; as being an operation of an 
unneccs$aril 3 ' painful nature, liable to many severe 
ill consequences. This remark, however, should not 
be extended to the mode of excision, proposed a few 
years ago, and practised with success by Mr Kinder 
Wood: it is indeed a very different proceeding from 
that which was anciently adopted, inasmuch as it is 
perhaps tlie mildest of every plan hitherto devised 
lor the radical cure of this disease, as it simply con¬ 
sists in puncturing the hydrocele with nn abscess- 
lancet, drawing out a little piece of the sac with a 
tenaculum, and cutting it off. (See Med. Chir. Trans, 
Vul. IX.) If it prove as little subject to failure as 
the mode of cure by means of an injection, a point 
yet remaining to be settled in the extensive field of 
experience, wo should say, that Mr Kinder Wood's 
simple and mild bperation is as good a practice as 
any tliat has yet been suggested, with reference to the 
]>rescnt disease. To us it seems not barely a tran¬ 
sient novelty in surgery, but a proposal that may 
become a solid and lasting mprovement. 

The cure of an encysted hydrocele of the spermatic 
chord with an injection, is generally considered by 
modern .surgeons less certain and advantageous, than 
the cxci.sion of a part of the cyst. That judicious 
and excellent practical surgeon, the late Mr Hey of 
Leeds, has left some nsefui observations upon this 
subject, though he docs not appear to be aware, that 
his method of curing encysted hydroceles of the 
spermatic chord is substantially the same as that 
long ago recommended by Bcrtrandi: it consists in 
cutting down to the cyst, and removing the fore-part 
of it, while the portion, closely attached to the cord, 
is not at all interfered with, by which means, all 
hazard of doing injury to the spiirmatic vosscls is 
avoided, and the operation itself shortened. 
niwiLsci of The next subject, on which we shall have to dwell 
lilt- Synovial a little, is that treated of in the article referred to. 
Me iibianc. under the of Diseases' of the Synovial Mem¬ 
branes. Pfl^tbo observations 6f Mr Brodie, it ap¬ 
pears, thafne usual coDs£quenccs of inflammation 
of the synovial* membrane, or capsular ligament of a 
joint, are, flrst, a! preternatoral'secretion of synovia; 
secondly, fth eiflision of coagulating lymph into the 
cavity of the joint; thirdly, a thickening of the syno¬ 


vial membrane, a conversion of it into a substance Surgery, 
resembling gristle, and an effusion of coagulating 
lymph, and probably of serum, into the cellular sub¬ 
stance, by which it is connected to the external parts. 

Mr Brodie has met with several cases, where, from 
the appearance of the joint and the symptoms, tlicrc 
was every reason to believe, that the inflammation 
had produced adhesions of the reflected fold of mem¬ 
brane, and in dissection, lie has sometimes noticed 
adhesions, which might have arisen from inflamma¬ 
tion at some former period. These effects of inflam¬ 
mation of the synovial membrane, he conceives, bear 
a strong resemblance to those of inflammation of 
serous membranes. There are, however, some points 
of diflerence. In the former, Mr Brodie thinks, that 
suppuration rarely takes place independently of 
ulceration, while, in the latter, this is a frequent oc¬ 
currence. Borne cases have fallen under this gentle¬ 
man's notice, where there was extensive destruction 
of the cartilages, apparently in consequence of 
neglected inflammation of the synovial membrane; 
but, he behoves, tliat, in most cases, where ulcera¬ 
tion of the cartilage is combined with such inflamma¬ 
tion, the former is the primary affection, and tlie 
latter takes place subsequently, in consequence of 
the formation of an abscess within the joint. Accord¬ 
ing to the same writer, original inflammation of a 
synovial membrane seldom happens in young chil¬ 
dren ; but is frequent in adult persons;—the reverse 
of what takes place in some other diseases of the joints. 

Synovial inflammation frequently becomes chronic, 
and is then liable to be confounded with other more 


formidable diseases, under the general name of white 
swelling. The complaint is described by Mr Brodie 
as frequently proceeding from cold, and being on 
this account more common in the knee and ankle, 
than in the hip or shoulder It may also arise from 
the immoderate use of mercury, and, in particular 
constitutions, from rlieumatism and general debility. 
In such examples, it often leaves one joint, and at¬ 
tacks another; and it is less severe, and less disposed 
to produce an efiusion of coagulating lymph, or a 
thickening of the membrane, than wheu apparently a 
local disease. In this last case, the disorder is more 
likely to assume a severe character, and may be of 
long duration, leaving the joint more or less impaired, 
and sometimes ending in its total destruction. 7'lit 


following arc represented by Air Brodie as the chief 
symptoms of inflammation of tlie synovial membrane: 
Though, in the beginning, some pain is felt over the 
whole joint, the patient complains principally of one 
point, and generally a week or ten days pass, before 
the suffering attains its greatest severity. Sometimes, 
even at this period, the pain is trifling; but, frequent¬ 
ly, it is considerable, and every motion of the joint 
distressing. In a day or two after the commeocc- 
ment of the pain, the joint swells, the enlargement 
arising at first entirely from fluid wUbia the capsular 
ligament, and where the joints are not covered by 
much flesh, an undulation may be distioguishrd. 
After the inflammation has lasted some time, how¬ 


ever, the fluid becomes less perceptible, either in 
consequence of the synovial membrane being thicken¬ 
ed, or lymph effused; and the more solid the swdl- 
ing is, the more is the mobility of the joint impaired. 
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SMftry. The ihspe of the diteaied joint does not eorrcapond 
to that or tlie head* of the bones; but, aa the awelU 
ing ia chiefly produced by the distention of the ayno* 
vial nBembranei its figure depends in a great measure 
upon the situation of the ligaments and tendons, 
which resist it in certain directions, and idlow it to 
take place in others. Thus, when the knee is aflbct* 
ed, the swelling is princmaliy observable on the an¬ 
terior and lower part of the thigh, where there is 
only a yielding cdlular structure between the ex¬ 
tensor muscles and the bone. It is also frequently 
considerable in the spaces between the ligament of 
the patella and the lateral ligaments, because at these 
points the fatty substance is propelled outwards by 
the fluid. In the elbow, the swelling occurs princi¬ 
pally above the olecranon, under the extensor mus¬ 
cles of tlie forc-arni; and Jn the ankle, it is between 
tlie lateral ligaments and the tendons in front of the 
joint. In the hip and shoulder, where the disease is 
not so common, the fluid cannot be felt { but the 
swelling may be perceived through the muscles. In 
die beginning of this disease in the hip, a fulness 
both in tlie groin and nates may be remarked; but 
aflerwards, the nates become flattened, *and the 
glulsei waste away, from want uf exercise. Tiie 

! >ain is usually confined to the hip; but Mr Brodte 
las seen cases, in which it was also referred to 
the knee. The disease may be discriminated 
from tbo case, in which the cartilages of the hip 
are ulcerated, by observing that the pain is more 
severe in the beginning than in the advanced stage 
of the complaint; it Kever amounts to the excruciat¬ 
ing sensation felt in the other disease; and it is ag¬ 
gravated by inotion, but not by pressing the cartila¬ 
ginous Burlaces against each otlicr. The wasting of 
the glulai is also preceded by a fulness of the nates. 
Aflcr tlie subsidence of the inflammation, the fluid is 
absorbed, and the joint frequently recovers its natural 
figure and mobility; but, in tlie majority of cases, 
some stiffness and swelling remain, and the patient 
continues very liable to relapse, the pain returning 
and swelling increasing, whenever tlie |>aticnt exposes 
himself to cold, or exercises the limb much. When 
Uie synovial membrane is thickened, a slow inflam¬ 
mation sometimes continues in the part, notwithstand¬ 
ing the absorption of the fluid, arid the subsidence of 
the principal swelling, the disease at length extend¬ 
ing to the cartilages, suppuration taking place, and 
tho articular surfaces being completely destroyed. 
In this advanced stage, the history of the disease, 
and not its present appearance, is the only thing, by 
which one can learn, whether the primary aflection 
was inflammation of the synovial membrane, or ulcera¬ 
tion of the cartilages. (See Brodie’s Pathol<^ical 
and Surg. Obs, p. 31, &c.) 

In cases where inflammation of the synovial mem¬ 
brane has arisen from an ill managed, or a tedious 
course of mercury, this gentleman recommends a 
trial of Mrioparfl/a; and, when it is connected with 
rhenmatisra, the medicines praised are opium with 
diaohoretics, preparations of colchicum autuinnole, 
ana other remeoies usually prescribed in cases of 
rliguoMtUiB. When severu joints have been efiect- 
ed, however* be has known benefit result from mo¬ 
derate doses of mercury. 
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We need not here enter into a description of the Snrgery- 
treatment of the acute stage of synovia! inflamma- v '■* 
Uon; as soon os this is over, the surgeon’s aim should 
be, to remove the thickened sMte ^ the ciqiiular li¬ 
gament; the rigidity of the joiot; the pain on mo- 
■ tion; the fluid remaining within the capsule, &c. 

The inflammation having abated, a blister may be 
applied, and kept open with the savine cerate, or a 
succession of blisters kept up, as preferred by Mr 
Brodie. The blisters, be says, sliouid be of con¬ 
siderable size; and, if the joint be deep-seated, they 
may be applied as near it as possible, but otherwise, 
at a little distance. Mr Brodie thinks blisters have 
more effect, than any other meant, in removing the 
swelling; but, excepting in very slight cases, he very 
rightly condemns their use, unpreceded by bleeding. 

After the inflammation has sufiicicntly subsided, ex¬ 
ercise of the joint, and stimulating liniments, arc re¬ 
commended. The camphor liniment is to be strength¬ 
ened with the addition of liquor ammonim, or tinc- 
tura lyltie. A very good liniment, much employed 
by the same practitioner, consists of three parts of 
olive oil, and of one of sulphuric acid. Mr Brodie 
lias also a favourable opinion of the effects of the an- 
timonial ointment. Piasters of gum ammoniac, be 
considers, as sometimes useful in preventing relapses. 

Issues and setons are said to be never serviceable, 
unless the cartilages are ulcerated. Por the remov¬ 
al of the remains of the swelling and stiffness, fiiction 
and exercise are set down as the best means. The 
friction may be made with camphorated mercurial 
ointment, or with powdered starch ; but it is to be 
adopted with caution, as otherwise it may produce a 
return of the inflammation. When this is tlic case, 
it must be left; off, and blood taken from the part. 

On the whole, Mr Brodie seems to regard friction as 
more calculated for cases where tlie stiffness depends 
upon the state of the external parts, than for others, 
where it arises from disease in the joint iuelf. Tho 
plan of letting a column of warm water fall on the 
part is allowed to be sometimes beneficial; but it re¬ 
quires the same caution as friction. 

In the article in the Kncyelopadia, some account is 
given of the mooeaUe hodia occasionallyJbund xuithitt 
the synovial capsules, and the method of cureby an ope¬ 
ration is mentioned. This practice, though generally 
successful, has sometimes brought on severe, and even 
fatal consequences. Hence, in addition to the obser¬ 
vations made upon this subject in the above article, 
it seems right to state, th^ tlie plan of fixing and 
making pressure on Uie cartilaginous body has been 
tried by various surgeons of considerable eminence, 
as a means of relieh Here we shell only mention 
the late Mr Hev of Leeds, as an advocate for such 
practice. Duly impress^ with the unfortun^ 
event of some attempte that have been made to cure 
the disease by the extraction of loose cartilaginous 
substances from the knee-joint, this judicious prac¬ 
tical surgeon preferred trying what r^f might be 
obtained by the employment of a la|||Lluiec-cap j 
and the cases which he hu publishedllBd to prove 
thtt the plan answmv extremely well, the benefit not 
being temporary, but. lasting at least as long as the 
patient continues tlie bandage. One of Boyer's pa* 
tienu used a knce*cap a year, at the end of which it 


SURGERY. 5tt 


3qq »«7- vaadiieontinued, and the patient remafned free from 
Inconvenience. Thie practice appeare to ua to de> 
•erve notice, as a safer, though perhaps a less certain 
plan of relief, than the operation of extracting the 
substances wUch are the cause of annoyance. 

S(uaBiAi!a, regard to spina bifida, treated of in the 

'same article, some observations of conriderable in< 
terest were published a few years ago by Mr 
Abernethy and Sir 'Asder Cooper. The first of 
these surgeons may be said to have the merit of 
suggesting the principles,‘On which a few successful 
attempts at relief have now been made. His re> 
flections upon the nature of the malformation led 
him to think the trial of a gentle degree of pressure 
upon the tumour from its^tomroencement extremely 
plausible; because it might have the eflect of pro¬ 
moting the absorption of the fluid, and, at the some 
time, prevent the distention of the dura mater by 
keeping it supported. But, if this method were un¬ 
availing, and the fluid to increase, Mr Abernethy 
conceived that, aa the disease, now left to itself, 
would unavoidably soon end in death, it might be a 
warrantable experiment to let out the fluid by means 
of a fine puncture, which could be immediately 
closed with sticking-plaster, and healed by the first 
intention. He proposed, that an endeavour should 
then be made to prevent another collection by ban* 
dages and topical applications; but, if tbc swelling 
returned, notwitiistanding such means, he recom¬ 
mended the small puncture to be repeated, and the 
same mode followed again. We shall not here de¬ 
tail the case, in which Mr Abernethy put the plan to 
tile test of experience, but sh^l merely state, that, 
though the child was not ultimately saved, there were 
circumstances in the case aflbrding a degree of en¬ 
couragement to future trials of the same kind. Sir 
Astley Cooper, proceeding on the principioi already 
specified, tried the eS'ect of puncturing spine bifidue 
with a fine needle, letting ont the fluid from time to 
time, and promoting the closure of the opening in 
the spine with a compress and bandage. In one 
cose upon record, ^e treatment in this manner led 
to a complete cure. {Med. Ckir. Trans. Vol. IT. 
p. flS6.) Sir Astley Cooper, however, follows two 
methods, according to the circnmstances of the case, 
the one being palliative, the other radical.^ The 
first consists in treating the case aa a hernia, and ap¬ 
plying a truss to prevent its descent; the second m 
pricking the tumour with a small needle, and pro¬ 
ducing adhesion of the sides of the sac, whereby the 
opening in the spine is closed, and the disease alto¬ 
gether prevented. The first is attended with no 
risk; the second exposes the patient to a grest deal 
of illness; but if sucoessfuH hinders the return of 
the disease. It deserves to be remembered, also, 
that, when the adhesive process cannot be effiectual- 
ly accomplished by the plan intended for a radical 
cure, the palliative treatment will yet admit of trial. 

In order to be able to piyictiae jadieionaly in these 
difficult casesglke surgeon should know, that there 
are particular examples, which afford not the slightf 
eit chance of a cure; they are unfortunately very 
frequent; for a statement of their nature, the profes¬ 
sion is indebted to the last asentioned practitihner. 

If the tumour is connected with aa uanaturai an« 


laigement of the haad, and hydsoeephalus) if the 
lower extremities are paralytic, or the feces and^m*'v ‘ *‘ 
urine come away involuntarily, Acre is no hope. 

Also, if the tumour is burst at the period of Urdi, or 
soon afterwards, little expectation of a cure can bo 
entertained. Ilie deficiency of die ^ine is some¬ 
times so oonsidefable. that the tumour, at the time 
of birth, is already very large; the nerves protrude 
from the spinal canal; the medulla itself is injured; 
and, undor these circumstances, all surgical treat¬ 
ment must of coarse prove ineffectual. 

Palsy of the lower extremities, from a diseased ftom 
state of the spine, a case conridered in the article 
referred to, has had, of late years, a great deal^i""*' 
of attention bestowed upon it; and surely no dis¬ 
ease, in tbo long list of those to which the hu¬ 
man body is iiobie, has a stronger claim to be most 
carefully investigated, whether the diffimilty of cure, 
or the degree of affliction brought on by the dis¬ 
order, be contemplated. From Mr Brodie's ob¬ 
servations, it would appear, that the affection of 
the spine ia not always of one kind, but that tlw 
disease ^aetimes originates in ulceration of the 
intervertroral cartilages, and sometimes in a morbid 
condition of the cancellous structure of the bodies of 
the vertebre. This gentleman concurs with Mr 
Pott, and other writers, respecting the fact, that the 
actual curvature of the spine must be preceded by 
disease of this part, unaccompanied with any visible 
deformity, and cannot take place until caries has 
made considerable progress. ^etiQe, in the early 
stage of the case, when the diagnosis is of the high¬ 
est importance, no information can be obtained from 
the appearance of the spine itself, the shape of which 
is yet unchanged; and frequently the symptoms, 
which do come on early, are rather ambiguoua, be¬ 
ing, according to Mr Brodie, a pain, and some degree 
of tenderness in that part of the spine, where the 
disease has begun; a sense of constriction of the 
ciiest; an uneasiness at ihe pit of the stomach, and 
over the whole abdomen; a disturbed state of the 
functions of the alimentary canal, and of die urinary 
bladder; a sente of weakness and aching, and occa¬ 
sional cramps in the muscles of the extremities. 

But, it is also acknowledged by the same writer, that 
very similar complaints may arise from other causes, 
and aometimea no particular ailmenta ore mentioned 
previously to the curvature. Mr Brodie is inclined 
to think that the disease, which begins in the can¬ 
cellous structure of the vertebrae, ia more immediate¬ 
ly followed by auppuration, than that which com¬ 
mences in the intervertebral cartilages; and that the 
first form of the disease seldom produces so extensive 
a destruction of the vertebrse os the last. But, with 
the exception of these circumstances, nothing which 
he has hitherto observed enables him to pinnt out any 
difierencea in the aymptoma of these different diseases. 

The deformity of the spine, as Mr Brodie remarks, 
it generally of a peculiar kind, and su^ aa nothing 
can produce, except the deatruetion of the bodies of 
one or more vertebrse. The spine ia bent forward to 
as to form an angle posteriorly; and, altfaougb the 
deatruetion ef the veiftebrse may be to the tame ex¬ 
tent, the distortion it moro ifovious ia some parts of 
the spine than others. For example, the spinoas 
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surgcrr- processei in the middle of the back being long, and 
projecting downwards, the elevation of one of these 
must occasion a greater prominence, than that of one 
of the spinous processes of the neck, which «re short, 
and stand directly backwards. 

A curvature of the spine forwards may arise from 
otlier causes, as a weak condition of the muscles, or 
a ricketty affection of the muscles. In such cases. 
It goncraliy occupies the whole sptne^ which assumes 
the shape of a segment of a circle. At other times, 
however, it occupies only a portion of the spine, 
usually that which is formed by the superior lumbar 
and inferior dorsal vertebrm. liut, in this circum¬ 
stance, Mr Orodic finds, that the curvature is always 
gradual, and never angulara circumstance distin- 
guibhing it from the curvature produced by rarie'>. 
'i'hc ra«L8, he thinks, have often been confounded, 
and vome speedy and complete cures of carious 
spines on record, he infers, must iiave been cases of 
quite a different nature. 

llcsides the form of disease described by Mr Pott, 
the observations of the late Mr Wilson prove, that 
another form commences within the thecaaartebralis, 
and thence extends to the bones. In his^cturesat 
tiic College of Surgeons, the same gentleman also 
demonstrated what he called scrofulous tumours in 
the spinal marrow. Such diseases would create a 
loss of power in the parts below them, without any 
curvature of the spine. 

We shall not here dwell upon the common treat* 
ment of diseased vertebrte, attended with a particu* 
lar palsy of the limbs; it is already detailed in the 
former article, and consists principally in keeping 
open issues near the diseased bones. In France, it 
seems, the moxa is preferred to caustic issues, and 
cupping in the vicinity of the disease is often prac* 
tised. 

The great influence of the opinions of Mr Pott 
concerning the present distemper, has generally kept 
regular practitioners from making any trial of me¬ 
chanical means for the support of the spine. It is 
questionable, however, whether Mr Pott may not 
have entertained prejudices againstmachinery, which, 
under some circumstances, may perhaps be useful. 
In these cases, mechanical contrivances arc never 
now recommended, under the idea of there being 
any dislocation: an error sometimes prevailing in 
former times. We entirely coincide with Mr Brodiu, 
and (we may say indeed) with the great mass of mo¬ 
dern practitioners, that machines ought never to be 
employed with the view of elongating the spine, and 
correcting the deformity; but, if they be used mere¬ 
ly for the purpose of taUng off the weight of the 
hchd, chest, and upper eKtremitics, from the diseas¬ 
ed part of the spine, they may sometimes be of ser¬ 
vice. No doubt, Mr Brodie is fully justified in the 
observation, that they ought never, in the first in¬ 
stance, to supersede the constant maintenance of the 
horizontal position, though they may become advis¬ 
able, when it is aderwarus considered right for the 
patient to begin to sit up a part of the day. 

The good which Mr Pott described os arising 
in these cases fVom issues, was imputed by the late 
Mr Baynton, not in reality to them, but to the long 
observance of the horizontal posture. Now, although 


we fully agree, that keeping the patient as quiet as Saigu>-. 
possible in the recumbent position is judicious prac- 
tice, it docs not follow that, because we entertain this 
belief, we must subscribe to the notion, that ibsues 
should be rejected, and that quietude will do every 
thing. Mr Baynton appears to us to have fallen in¬ 
to an error in supposing, that the process by wbiih 
the diseased part m the spine is to be restored, oiul 
united, should be conducted exactly on the same 
principles os the union of bones free from disease. 

The truth is, there is an additional indication, name¬ 
ly, that of checking the progress of the disease, for 
which purpose experience proves, that issues, aided 
by rest, arc the means affording the best chance of 
success. That issues frequently do render essential 
benefit is fully proved by the fact noticed by Mr 
Brodie, that many patients find themselves improved 
almost as soon as the issues are made; or rcgulai ly 
experience amendment each time the caustic is ap¬ 
plied. 

To the section on diseases of the bones, in the •*' * 
former article we deem it right to add afew observa- 
tions respecting the new and bold operation of re¬ 
moving the lower jaw; a proceeding which has been 
adopted several times in France by Dopuy tren, Lalie- 
maud, &c. An interesting case of this practice 
was detailed a short time ago by the latter gentle¬ 
man, who is Professor of Surgery at Montpellier. 

The patient, a robust man, aged 68, was received 
into the liospitaJ St Eloy, on the 2'Jd of May 
Nearly the whole of the lower lip, from one cuminit- 
surc to the other, extending downwards to the lower 
margin of the chin, was in a state of cancerous uU 
ceratioii, in whicli disease the periosteum and bone 
itself appeared to participate. Al. Lallemaiul began 
the operation with tu o semi-elliptical incisions, winch 
commenced in the upper lip, about five or six lines 
from the commissure, and ended about the middle 
of the thyroid cartilage. The cheek on each bide 
was dissected up to lire front edge of the masseter. 

In tills situation, the periosteum appeared perfectly 
sound; and here M. Lalleman^ sawed through the 
jaw, commencing with the left side. lie then de¬ 
tached the muscles and soil parts on the intetnal 
side of the bone, and sawed througli the right side 
from behind forwards, as he hud done with respect to 
the leil. The labial, submaxiilary, and raninal ar¬ 
teries were successively tied, as well as a few less 
considerable branches. The lower angle of tire 
wound was aftcrwM'ds brought together with the 
twisted suture, and the branches of the jaw, and 
soil parts covering them, approximated by means of 
adhesive plaster. Soon after the operation, a con¬ 
siderable hemgrrhage arose, which could not be sup¬ 
pressed without the actual cautery. In fifty days, 
the wound completely healed. There was then an 
interspace of nearly two inches between both ends 
of the jaw, througli which the tongue passed, and 
the saiiva dribbled awa^. For this last inconve¬ 
nience, Lallemand contrived a silver chin, upon the 
concave surface of which was placed a sponge, se¬ 
cured by straps that passed back over the neck. 

{Joum. Untvers, December 1822.) It is to be hop¬ 
ed that the successful instances of Uie removal of 
the lower jaw, now upon record, otay not have thu 
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Surgery, cflbct of leading young zealous admirers of every 
thing in the shape of a new and grand operation to 
repeat the practice in any cases, where the necessjty 
for it is not clear, urgent, and unequivocal; for with 
the knowledge that we possess of the great deal that 
, nature will do for the cure of necrosis of this bone, 
and of the bad, but temporary, disfigurement attend¬ 
ing some stages of this disease, wc would caution 
surgeons against any propensity to be too officious 
in such a case, which may even be erroneously con¬ 
sidered as a cancerous affection. It is far from our 
intention, however, to insinuate, that the above ciise 
did not truly demand the bold measure which was 
put in execution. 

Of \nniif,. former Article on Sunoenv was coni- 

.nal I)i,- posed, a great many new and very interesting 
••aso*. observations have been made upon aneurisms; and 
the sliare which English surgeons have had in the 
modern improvements that have taken place in the 
treatment of these formidable diseases, reiiec.tR such 
credit upon them, for science, judgment, and enter¬ 
prise, that, in all works, devoted to the consideration 
of the diseases of the blood-vessels, their names must 
be inseparably connected with every successful at¬ 
tempt to meliorate this part of practice, and every 
praiseworthy elfort to throw light upon the nature of 
the morbid changes to which the arteries and veins are 
liable. Whoever looks over Hodgson’s valuable work 
on tbc diseases of the blood-vessels, will find the 
justness of this encomium completely established; 
and it is a book to wliicli wc refer with considerable 
pleasure, on account of the perspicuity and correct¬ 
ness pixwailing in every part of it. 

As an anemism grows larger, its pulsations •be¬ 
come weaker, and when the magnitude of the tumor 
is considerable, they are sonietiincs hard’y distiiu 
guisliablc. This diminution of the pulsation has 
been accounted for by the coats of the artery losing 
tlieir suppleness, in proportion as they become dis¬ 
tended, and consequently the aneurismal sac no 
longer admitting of an alternate diastole and systole 
from the action ot tbc heart. There can also be no 
doubt, that the fact is in a great measure owing to 
lamellated coagulated blood being depositc<l on the 
inner surface of thc^sac. This is an occurrcecc of 
great importance; for, when the disease undergoes 
a spontaneous cure, the deposition of lamellated 
coagula within the sac, is tiiu mode by which this 
desirable event is accomplished. As Mr Hodgson 
remarks, one of the circumstances, which, in the 
most early stage, generally attend the formation of 
aneurism, is the establishment of that process, which 
is the basis of its future cure. The blood, which 
enters the sac soon after its formation, generally 
leaves upon its internal surface a stratum of coagu- 
luin, and successive depositions of the fibrous part of 
the blood, gradually diminish Uic cavity of the tu¬ 
mour. At length, the sac becomes entirely filled 
with this substance, and the deposition of it generally 
continues in the artery, whicli supplies the disease, 
forming a firm plug of coaguluin, which extends on 
both sides of the sac to the next important ramifica¬ 
tions given off by the artery. The circulation 
through the vessel is thus prevented, the blood is 
conveyed by collateral channels, and another process 
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is instituted, whereby tbc bulk of the tumor is ro- Surgery, 
moved. (On the Diseases qf Arteries, p. 11 i.) 

External aneurisms, when they burst, give way 
by the slougliing of the extremity of a thin conical 
prominence that is previously formed upon them; 
but the bursting happens in a different manner in 
internal aneurisms. As Mr Allan Rums first no¬ 
ticed, these generally burst by actual laceration, and 
not by the sphacelation of the cyst. But the most 
correct account of this subject is to be found in Mr 
Hodgson’s work. We are there informed, that when 
tile sac points externally, it rarely or never bursts by 
laceration, but the extreme distention causes the in¬ 
teguments and investing parts to slough ; and upon 
the separation of the eschar, the blood issues from 
tlic tumour. A similar process takes place, when 
the disease extends into a cavity, which is lined by 
a mucous membrane, ns the a'sophagus, iiitestincs, 
bladder, Ac. In such cases, the cavity of the ancu- 
riftin is generally exposed, by the separation of a 
slough, nhieh is formed upon its most distended 
part, and not by laceration. But when the sac pro¬ 
jects into,a cavity lined by a serous membrane, as 
the pleura, the peritonaeum, the pericardium, Ac. 
these membranes do not slough, but ihc sides of the 
tumour having become extremely thin from disten¬ 
tion, .at length burst by a crack, or fissure, tbrougli 
which the blood is discharged. 

A few years tigo, I’rotessor Scarpa published a 
valuable treatise upon aneurism, maintaining tbc an¬ 
cient doctrine, that no aneurisms consisted in a dila¬ 
tation of all the arterial coats, but that they were all 
attended with a rupture of the proper coats of the 
vessel, the muscular and internal, iscaiqia considers 
it an error to suppose, that aortic aneurisms, pro¬ 
duced by a violent and sudden exertion of the body, 
or of the heart in particular, and preceded by a con¬ 
genital relaxation of a certain portion of this artery, 
or a morbid weakness of its coats, ought always to 
be regarded as a tumour, foi med by the distention 
or dilatation of the proper coats of the artery itself, 
that is, of its internal and fibrous coats. On the 
contrary, he deems it fully demonstrable, that such 
aneurisms are produced by a rupture of these tunics; 
and, consequently, by the effusion of arterial blood 
under the cellular sheath, or other membrane cover¬ 
ing the vessel. At the same time, he dues not deny, 
that, from congenital relaxation, the proper coat*, 
of tiic aorta may occasionally yield and be disposed 
to give way; but he w ill not allow that dilatation of 
the vessel precedes and accompanies all its aneu¬ 
risms, or that its proper coats ever yield sufficiently 
to constitute the aneurismal sac. 'The root of an 
aneuri-m of tbc aorta, ho observes, never includc.s 
the whole circumference of the artery : and the an- 
eurisnial sac arises from one side of it, in the form 
of an appendix, or tuberosity. But what is called a 
dilatation of an artery, be says, always extend.s to 
the whole circumference of the vessel, and therefore 
difl'ers essenliillly from aneurism. lienee, he argues, 
that there is a striking difference between a dilated 
and an aneurismal artery, although the two affections 
are sometimes found combined together, especially 
at the origin of the aorta. It is also noticed, that 
the dilatation of an artery may exist, w ithout any 
4 E 
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Snrg<Ty. organic affection, the blood being ol trays tvithin tlie 
cavity of the vessel; tliiit, '» an artery so affected, 
no laoiellated blood is deposited; and thftt the dila¬ 
tation never gives rise to a swelling of considerable 
size. In fact, no douht can be entertained, that 
these circuiii'tniices lully warrant the inference, that 
aneurism differs essentially from one kind of dilata¬ 
tion of an artery. 

According to the observations of Scarpa, the 
ancurismnl sac never comprises the whole circum¬ 
ference of the vessel. Where the tumour joins the 
.side of the artery, the aneurisniiil sac presents a kind 
of constriction, beyond which it is more or less ex¬ 
panded. This, he would never be the case, if 
the sac were formed by an C(|u.d>Ie distention of the 
tube and \)roper coals of the affected artery. In 
incipient imenristns, at 1 ‘list, the greater size of the 
tinnonr would then be in the artery itself, or root of 
the swelling, while its fundus would h ' the smalle.st 
part. lJ.it whether aneiirisins he recent and small, 
or of loll!; sl.mding and lari;e. the p.tssoge from the 
«rteiy is alway.s narrow, nod the fundus of the swell- 
i.ig crealer in proportion to its distance from the 
\i M‘l. .Sealpa further c.spl.iins, that the sac is ul- 
wi\s ct'\ere.-l by the s.mie suit, yielding, cellular 
sn'istance, wliieb, in the healthy state, united the 
aiti'i-y to the surrounding parts. In aneiirisins of 
the thoracic aort.i, this ctllul.ir hiiljstanec is covered 
l)V the pl.iii I, and, in tho'e ol the abdominal aorta, 
hv the pentiimcuni, which membr.ines iiiohide the 
sac and ruptured artery, presenting externally a 
C'liiiii.uid .smooth surface, just as if the artery itself 
wore ddaled. Hut Sc.irpa observes, tb it, if the 
aorl i be opened lengthwise on the side opposite t.'ie 
consti ietion, tiic place of the rupture of the proper 
co.its of the artery immediately appears within the 
vessel, on the side opposite to that of the incision. 
The ni.irgiii of the fissure, that has occurred, is 
iometimos fringed, and often indurated, and through 
itihchloid passed into the cellular sheath, which 
was itself converted into llie aneiiriemal sac. If, as 
sometimes liappens in tlic nrcli of the nort.i near the 
heart, tliearltr), before being luptiired, has been 
somewh.it dil.ited, it seems, at first, as it there were 
two aneurisms; but the constriction, which the 
nc.ircst part of the sac and the artery pre.sints exter¬ 
nally, denotes precisely the limits, beyond whhh the 
internal and muscular coats of the aorta had not 
been able to resist the distention, and where, of 
course, they were ruptured. The partition, whicli 
Scarpa asserts may always be seen dividing the tube 
of the artery from .the ancurismal sac, and is lace¬ 
rated in its centre, consists of nothing but the re¬ 
mains of the intern^ and muscular coats of the rup¬ 
tured artery. 

Scarpa states, tliat, when an incision is made 
lengthwise in the side of the vessel opposite the 
rupture, its proper coats are found cither perfectly 
sound, or a little weakened, and studded with earthy 
points, but still capable of being separated into dis¬ 
tinct layers. On the contrary, in the opposite side 
of the aorta, where the rupture is, the proper coats 
arc unusually thin, and not separable from each other 
without difficulty, or even not at all; they are fre¬ 
quently brittle, like an egg-shell, and are disor- 
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ganized and torn at the pltfce, where they form the ttnrgcry. 
partition between the ruptured artery and the mouth 
of the aneurismal sac. Continuing to separate these 
coats from within outwards, we arrive at the cellular 
, sheath surrounding the aorta. As in large aneurisms, 
this sheath is considerably thickened, and very ad- i 
herent, at the constriction of the sac, to the subja¬ 
cent muscular coat of the artery, it is liable to be 
mistaken for a dilated portion of the vessel itself. 

But even in such cases, it may at length be separated 
without laceration from the tube of the artery, above 
and below the injury, and siicees.sivcly Iroiii (lie 
muscuiai coat, as fur ns the neck of the am iiii-ni. 

It then Incomes manifest tliat the miiseiil.ir cult 
does not p.iss beyond the p.irtition bilween llic 
cavity of tlic artery and that of the am m i-ia.il sac, 
over which it is not extended, but teimiiiiii(.s in a 
jagged inamicr at the edge of the iiiptiirr Tlie 
aorta and the sac being both covend b} the pleui.i 
or peritomeiiin, is a circumstance temling very iiiiuh 
to lead surgeons into mistaken views of the real 
of filings. 

As the portion of the .aorta within tb- pciieanliu’ri 
is covered only by a thin reflected l.ijtr of ibis 
membrane, such layer may also give wav, wlen the 
proper coats uf the vessel burst, and the (•lHl•'e(llleMee 
be an instantaneous eirusion of blood wil!iiii t'.o 
pericardium itself. Hut every otfier p.irt of l!ie 
aorta m.ikes long re-si.stancc to the fatal cfliisioii, 
bee.iiisc there is bLtwceii it and the periioi :e lai or 
pleura, a cillulir sheath of a strong an I tl.i-tie na¬ 
ture, wliicli is cip.ablc of expanding into .t s.ie, an I 
while it is strenotliened externally b' the peiituiiti iin 
or pleura, its .sin-ngth is inwardly aiigiiieiiti d in a 
very inatcri.il degree, I>y the lajeis of ei.igiilatcd 
blood. 

Scarpa's doctrine, that all aneurisms .ir.- atfi i.tle.l 
with rupture of the proper coats of the arlerv, great 
as the weight and inlluenec of lii.s opinion justly 
are, is far Irom having received gen, nil or i vi n ex¬ 
tensive sanction ; for, in I'r.incc, it is njeeted by 
JlicbiTaiid, Boyer, Dubois, Dupiiylren, .Siliatier, 

IJrcsclict, Ate.; and, in tin, country, every bvturer 
has continued to adopt the common division 4>f ,'in- 
curisms into true and false, or into some ca-is ac¬ 
companied with dilatation, and into other-, attemied 
with rupture of the arterial coats. The foundation 
for Scarpa’s sentiments lias now been very ably and 
impartially considered by numerous correct observers; 
and the love of truth obliges us to confess, that tlie 
mass of facts and authorities is decidedly against the 
doctrine which he maintains, without exceptions. 

As .Mr Hodgson has remarked, the proofs of a par¬ 
tial dilatation of the coats of an artery, particularly 
of the aorta, arc incontestably established by the 
possibility of tracing the coats of the vessel through¬ 
out the whole extent of the expansion, and by tlic 
existence of those morbid appearances in the sac, 
which are peculiar to the coats of arteries. 

In the year 1811, this gentleman dissected an 
aneurism of the aorta. The sac was equal in size to 
a small melon, and the disease had proved fatal by 
bursting into the posterior mediastinum, and sub¬ 
sequently into the cavity of the thorax. This aorta 
exhibited the formation of aneurism in three distinct 



Surgery. Stages. The internal coat,was throughout inflamed, 
and presented a fleshy and irregular apjrearance. 
At the arch of the aorta there was a dilatation, not 
larger than the half of a small pea. About two 
inches lower was a second dilatation, which would 
have contained a liazel-nut, and immediately above 
the diaphragm wa*. the large aneurism, which had 
proved fatal. Mr Hodg'^on removed tliat portion of 
the ve-s'cl which eontained thcsnialle^it dilatation, and 
he then macerated it until its coats could be separated 
without violence. 'J'bc dilatation wjis found to pre¬ 
vail e'puilly in the three coats of the vessel, and, 
after being separated, eacli presented the nj)pearance 
ol' a minute nnemi'-in. The second dilatation exhi¬ 
bited the same circumstance in a more advanced 
stage ; the coats of the ves-el lieing, howe^c, more 
olostly adherent to each other tli.iii in the iiiitural 
<.tafe. Vet it »a«. pel feetly evident that the dilata- 
t' >n eoiiijirised all tiic coats of the vessel, the inter¬ 
nal, middle, ainl txternal. In the laige aneurism, 
the disorganized internal and middle coats could be 
traced for some distance into the s.ir, and then the 
pait>> contained in the posterior iii{‘dM>tiiium, and 
the veiLebrsc, lornied the remainder of the cyst. Mr 
llndgMjii has met with tliis partial kind of dilatation 
at ilio divi-ion of tlie carotids .and iliues, in the ar- 
ii'i'its of the brain, and in almn-t all the arteries 
uliicli are subject to aneurism. Farlijl, as well a.s 
geiier.il dilatalion, he observis, lier|uen(ly precedes 
tli>‘ iVirniatiuii of aneurism in the estiemitie.'.. A gen- 
tUiii.in had a largo fcmnrul aiieuiism, vtliieii under¬ 
went a spoiitaiieous cine. I'pon cx'umining the 
linih after death, tlie popliteal artery was found to he 
tliielvcned aiulc.ivciid with ealcaicous matter. A 
sni.ill |>iiiK'h, wliieli would have conlainid the .seed 
ol'an oi.inge, originated I’roiii the side of this artery, 
and was eviileiitly foiiiied by a dilatation of the coats 
oi the vi ssel; lor the internal and middle coats could 
he ti-ici.d ill Its circumference, and the furriier in that 
bituaiioii exhibited tlie same iiioibid u|>poarances 
wbidi it possessed in otiicv parts of the vessel. A 
man died liom the sloughing of an aticuri.sin in the 
li.ini; in the feinoial art. ry there was a small aueu- 
lis.m of about the size of a wuliiiit. 'llie external 
coat was dissected from the surface of the tumour to 
a euiisideruhle extent. The internal and middle 
coals were plainly dilated, and eontribiited to the 
furiiiatioii at the sac. Their dilatation was gradual, 
and, after miking part of the sac for a considerable 
dutance, tlu-y w-re iiisepitrably blended with the 
suriouiiding parts. (See Hodgson’s Trealiic on the 
Diifaic^ o/ it (lies, Sfc, p. 70, &c.) 

With respect to differences existing on the pa¬ 
thology of aneurism between Scarpa and other mo¬ 
dern writers, they seem to us to he reduced to one 
question, viz. Whether any of the dilatations on re¬ 
cord, alleged to comprehend all the arterial coats, 
ought, or ought not, to receive the name of aneu¬ 
rism } This eminent professor 1ms always distinctly 
admitted, tliat the arteries may be dilated, though 
the kind of dilatation to which he refers is thought 
by him, as well as by Mr Allan Hums and Mr 
Hodgson, to require discrimination in a pathological 
point of view'. Dissection shows, says Scarpa, that 
the morbid dilatation is circumscribed by the proper 


coats of the diseased artery; and that the inner sur- Siugcry. 
face of the sac, formed by the partial, or total pro- 
trusion of the arterial tube, is never filled wriih poly¬ 
pous lamiiix, or layers of fibrine, disposed over each 
other, which layers never fail to be formed, in greater 
or smaller quantity, in the cavity of an aneurism. 

Hie notion, tliat these layers of coagula are not met 
with in small dilatations qf arteries, but are found in 
large expansions of tlicm, he says, is contradicted by 
numerous careful observations, and especially by a 
S]kecimen actually before him when he was writing, 
wiierc a morbid dilatation of the arch of the aorta, 
in the vicinity of its origin from the lieart, fi.x inches 
m length and five in breadth, was completely free 
from the lamcllated coagula always found in aneu¬ 
risms. On the contrary, the sac of nil aneurism 
being formed of the parts surrounding the wounded 
or ruptured artery, and the blood neve r entering it 
as a natural receiver, the latter fluid always depmits 
in it tlie.se layers^ of fibrine, and this sometimes yi 
copioutly as to fill the wlmlc cyst. At the same 
time, it is particularly explained by Scarpa, that, if 
aecidentally furrow s or fissures exist on tlie inside of 
the morbid dilatation, the fibrine may be ilepositeJ 
in these rough places, hut only in them. ISm ii fis¬ 
sures and inequalities of the inner surface of the 
morbidly dilated artery, he regards stiirlly as so 
many beginnings of another duseasc of the vessel, 
quite dilierent (rom dilatation, that is, of aiicuii.sni’ 
suh^equont to dilatation. 

Searp.T, in Ins first publication on aneiiijsm, re¬ 
peatedly iiKiilinn.s, tliat the morbid dil.itation of an 
artery eonslaiitly extends to flic wliole c ircur'ifeieiicc 
o( iu IStil this point seem'- from tlic .appendix to 
be n nonneed; as he now observes, nliere the moiw 
hid dilataiiun is partiii/, or on one side of tlie arter 3 ', 
like a lliiinhie, ('eir, very J'lcrjiiri’ili/, {\iii in the aredi 
ol the .aorta, this pi.itial dilatalion elocs not exce'eal 
the size of half a liean,) the entrance for tlie blood 
into tin’s ciipsiile is as laige as the bottom of the sac. 

Where the e’ilatalion occupies the whole circumfe¬ 
rence of the arterial tube, the swelling alwiiy.-* retains 
a ct lindrieal or oval form ; and if compressed, it 
yields very readily, and is found after de.ith muth 
smaller than during hie. On the coiitrarv, .'“'earpa 
remarks with respect to aneurism, that, wIi’etliLr it be 
preceded by dilatation or not, it eoiistaiitly originates 
from one side of the ruptured artery. The ciitranc'c 
for the blood is small compared w'lth the size of the- 
fundus of the sac; the tumour assumes an irregulai 
shape; yields with difficulty to pressure; retains 
nearly tlie same size in the dead that it had in I lie 
living subject; anti its sac, instead of hi corning 
thinner as the swelling cniatge.s, or the coats of an 
artery do when they are simply alltcted with dilata¬ 
tion, grows tliieker the larger the aneurism becomes. 

According to Scarpa, cases of morbid arterial dila¬ 
tations arc positively incurable; which is not abso¬ 
lutely the fact with respect to internal aneurisms, 
difficult and rare as such an event may be. 

The conclusions, justified by facts, seem to be 
those laid down by Mr Hodgson. Ut, That nume¬ 
rous aneurisms are formed by the destruction of the 
internal and middle coats of the arteries, and the ex- 
pausioo of the outer coat into a small cyst, which, 
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Suruory. giving w»y from distention, the surrounding parts, 
whatever may be their structure, compose the re¬ 
mainder uf tile sac. 'Zdly, I'iiat the disease some¬ 
times coninienccs with a dilatation of a portion of 
the circuiiiferi-nce of tlie artery. Such dilatation 
increases until the coats of the vessel give way, when 
the surrounding parts (onn the sac in the same man¬ 
ner us when the disease is, in the tir»t instance, pro¬ 
duced hy destruction of the coats of an artery. 

Whenever an anciiristnal sac heats stiongly, and 
for a long while, against a hone, us thesteinuni, 
ribs clavicle, and vertebrir, the bones are, in the 
end, always destroyed ; so that the sac then lifts up 
the integuments uf the breast, or back, and thiobs 
directly under the skin. This efiect is relerred hy 
all the best medern writers to the action of the ah- 
siitbciU vessels, which, under these circumstances, 
takeaway the paitides uf hone, against whiehtho 
tumour be.its. J. L. I’etit found the condyles of the 
lemur, and the upper head of the til)i.i, nearly de¬ 
stroyed by a popliteal aneurism, mid another case, 
in which the injury of the hone had proceeded to n 
great extent, i.s recorded by Ilosenmuller. It is 
correctly noticed by Mr Hodgson, that the carious 
and corroded state of the hones in aneurism is rare¬ 
ly or never attended with the formation of pus. In 
this respect, therefore, the morbid change (liircis 
essentially fiom common caries or ulceration of 
bones. lixlblialion also very rarely accompanies it, 
from which iact one important practical ubseivutioii 
is deducibic, namely, that if the aneurism be cured, 
the bones will recover their healthy state, without 
undergoing those tedious processes which take place 
in the cure of car’cs or necrosis. 

Mr Hodgson confirms the' remaik first made hy 
Hr W. Hunter, and subsequently lepeatcd by Scarpa 
and others, that cartilage is less, rapidly destrojed 
liy tiic pressure of an aneurism than bone it'^elf. 

Aneurisms are much less frequent in women, than 
men. The following e-omparativc Table', affording 
information on this point, is contained in Mr llodg- 
.son’s work : 
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A common notion amongst surgeons is, that an 
operation for aneurism siiould not be undertaken un¬ 
til tile disease has continued suiEcienlly long fur tlie 
collateral arteries to eniiirgei so that tlie circulation 
may be more sure of going on in the parts beyond 
the ligature, and the danger of mortification be les¬ 
sened. Gangrenous mischief was formerly a very 


frequent consequence of operations for the cure of Suigerr- 
aneurism, and constituted tlie practitioner’s chief 
dread ; but, while his mind was anxiously directed to 
the risk of such an occurrence^ and whife he was 
even so much alarmed at it, that he, not unirequent- 
ly, recommended amputation of the limb, when the 
aneurism might have been cured by the ligature, 
and the member preserved ; yet, it never struck him, 
that the frequency of mortification was generally 
owing to the bad methed of operating, formerly 
practised in easts oi' aneurism, and not to the mere 
stoppage of the How uf blood through a part of the 
main artery uf the limb. We here allude to the se¬ 
vere plan uf opening the sac, and turning out the la- 
melhitcd coagula, previously to the application of 
the ligature, which, after all, was generally put upon 
a diseased purl ion uf tlie vessel; so that, if the patient 
escaped mortification, he rarely es'capcd the equally' 
formidable consequence—secondary hemorrhage. 

At the present d.iy, operations for the euro ot 
.mcurisin have reached a great degree of perfection; 
and, genera’ly speaking, they arc mild proceedings, 
compared with what they used to be in the hands of 
the older piactitioiieis. The result is, that mortifica¬ 
tion now miieli Usa frequently follows them, and 
surgeons entertain greater confidence in the powers 
of nature to supply the limb with blood. Hence, 
also, some of the most juilieioiis .practitioners con- 
dciiiii all d>'lay of tlu' operation, merely for the pur¬ 
pose of afltiiding time for the enlargement of the col¬ 
lateral \e.ssels. Certain it i.-, that delay often does a 
great deal of harm, hy Ktling the tumour liecoine so 
iui ge, and the ell'ccts of its pressure so extensive urul 
injuiious, tli.it, alter the nrtciy is tied, the swelling 
is frequently attacked with severe inflammation, sup¬ 
puration, and sloughing, and the patient sometimes 
fall.s a victim to wh.it would not have taken place 
had the operation been performed sooner. Nay, de¬ 
lay may have an opposite (fleet to that expected hy 
its advocates, with reference to allowing time fur the 
anastomosing vessels to dilate ; for, n.s Mr Hodgson 
has remarked, the luige si/c of an aneurism i.s in 
reality a circumstanre which must materially prevent 
the establishment of a collateral circulation. When 
the tumour is of immense bulk, it has probably de¬ 
stroyed the parts in which some of the principal 
anasioiiiosiiig branches are situated, or may prevent 
their dilat.itioii hy its pressure. Nor can It be 
doubted, that, wliere the tumour has been suffered 
to attain a large size, before an attempt is inndc to 
cure it, and where, from this cause, both the neigh¬ 
bouring soft pans and the bone arc considerably al¬ 
tered, the uonipictimi of the cure, that is to say, the 
full restoration of the use of the limb, must be far 
more distant, than in other cases, where the cure is 
attempted in an cailier stage. 

According to .Scarpa, the complete cure of an 
aneurism cannot he effected in whatever part of the 
body the tumour is situated, unless the artery, from 
which the aneurism is derived, be obliterated, either 
by nature or art; and converted into a perfectly 
solid, ligamentous substance,, for a certain extent 
above and below tlie place of the ulceration, lacera¬ 
tion, or wound. Notwithstanding Uic general cor- 
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Surgery, rectness of this observation, we believe there are 
exceptions to it in a few aneurisms of the aorta, es¬ 
pecially those of its arch, which seem to have been 
occasionally lessened and cured by Valsalva’s treat¬ 
ment, repeated bleeding, very spare diet, &c. Here, 
we are not to -suppose, that the aorta is obliterated 
at its very beginning: but that the diminution of 
the quantity of circulating blood, the reduced im¬ 
petus of this fluid, the lessened distention of the 
uncurismal sac, the general weakness induced in the 
constitution, and the increased activity of the lym¬ 
phatic system, all necessary eflects of Val-salva’s 
treatment, have combined to bring about a greater 
nr lesser subsidince of the tumour. Certain facts, 
recorded by Mr Hodgson, satisfactorily prove. Is/, 
That a deposition of coagulum may take place in an 
aneurismal sac to such an extent a.s entirely to pre¬ 
clude the communication between its cavity and that 
of the artery, from which it originates; 2f//y, Tliat a 
sac, thus filled with coagulum, cannot prove fatal by 
rupture ; and, M/i/, That the gradual absorption of 
its contents, anil tlie consequent diiiiinution of the 
sac, may proceed to such an extent, tliat the disease 
shall be cured nithout any obstruction taking place 
in the ralihrc of the vessel, from which it originates. 

Iloth the spontaneous and surgical cures of 
aneurism have generally two stages; in the first, the 
entiancc of blood into the aneurismal sac is prevent¬ 
ed ; ill the second, the pariete.s of the artery ap¬ 
proach each other, and, becoming agglutinated, the 
vessel is converted into a solid cylinder. In order 
that compression may be the means of uniting the 
opposite sides of thu artery, and thus of producing 
a radical cure of aneurism, the degree of pre.-sure, 
according to Scarpa, must be such us to place these 
opposite sides in rirm and eomplelu contact, and 
such as to excite the adhesive inllaminatioii in the 
coats of the artery. The point of compression must 
also fall above the laceration, or wound of the arte¬ 
ry. Another condition is essential to success; the 
coats of the vessel, at the pl.ice where the pressure 
is made, must he suflieicntly free from disease to be 
su.sccptiblo of the ailiiesive iiiflanim.ilion. Wiieti 
tile arterial coats, round the root of an aneurism, are 
much diseased, .Scarfia considers them ns unsuscepti¬ 
ble of the adhesive inflammation, nllhou‘;li eoinpress- 
cd together in the most scientific manner, and even 
when tied with a ligature. Tliis statement would 
appear to he eorroborated by tlic following fact : 
Mr Laiigstaff aiiiputulcd tlic thigh of a person seven- 
ty-fivc years of age; but the vessels were so ossified 
that they could not be effectually tied, and, in less 
than twenty-four hours, the patient died from loss of 
blood. It is generally supposed, says Mr Lawrence, 
that this condition of the arterial coats is incompati¬ 
ble with their union under the application of the li¬ 
gature. Tho opinion should be received, however, 
with some limitation. In a man flfty.iiine years of 
age, bleeding took place nearly a month after am¬ 
putation, from an ossified femoral artery ; and Mr 
Lawrence was, therefore, obliged to expose and tio 
that vessel again for the suppression of the hemor¬ 
rhage, when he found a iiard tube, which cracked im¬ 
mediately after the ligature was tightened; the bleed¬ 
ing, however, never returned. 'I’liis case is mention- 
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ed, not with any view of encouraging surgeons to ap- Smgeiy. 

ply ligatures round diseased portions of arteries, a 

thing which should always be avoided wlien possi- 

bic; but, to make them aware, tliat the ossified state 

of an artery, unfavourable as the circumstance may 

be, is not an absolute and constant prohibition to 

the succes-sful application of the ligature. 

Wiicnever the treatment by pressure is attempted, 
the plan siioiild he promoted by repeated bleedings, 
spare diet, and strict repose in bed. Higitalis may 
also be prescribed, with the view of lessening the im¬ 
petus of the circulation. Snow, or powdered ice, is 
sometimes applied to the tumour, with the design of 
facilitating tlic coagulation of the blood within the 
aneurismal sac, and thus bringing about the oblitera¬ 
tion of tlie cavity of the aneurism and the artery. 

Ice should be employed, however, with sonic degree 
of caution. Wo learn from Dreschet, that, when the 
swelling is large, tho parts very tense, their texture 
changed, and the skin thin, the practice is likely to 
accelerate the formation of a slough ; and he con¬ 
firms a remark, made by Mr Hodgson, tliat some pa¬ 
tients cannot eoiitimic this treatment longer than a 
few minutes, while others find it absolutely insup¬ 
portable. 

Modern experience has fully confirmed the fact, 
that the plan which can be most depended ujion for 
the cure of external aneurism, is liiat of tying the 
artery sonic way from tlic tumour, in the direction 
toivards rlie heart. The following generjf instruc¬ 
tions respecting the ligature, liave received the sanc¬ 
tion of many of the best surgeons in this country. 

1. '1 he cord should be thin and round, sucli a li¬ 
gature being most likely to ell'ect a clean division of 
the internal and middle coats of the vessel, and not 
liable to occasion extensive uleciation and slougli- 
hig. . 

'J. 'I'hc ligitiirc should he tightly applied, in ordet 
to insure the complete divi-imi of the internal and 
middle coals of the artery, and to prevent its detach¬ 
ment; it being almost impossible, even with the thin¬ 
nest ligatures, to cut entirely through a healthy ar¬ 
tery. 

3. The vessel should be detached from its con- 
ncction, only so far as is necessary for the convey¬ 
ance of the ligature undcrneatli it. 

The immediate ndhesion of the wound should 
bo promoted by all sucl' means as are known to pro¬ 
mote that process in general. (.See ilodgxon’s 
iiseon Disirises qJ'Ailerirs, p. 

^ The late Dr Jones, in bis interesting experiments 
upon animals, performed w'itli the view of ascertain¬ 
ing the effects of a ligature upon the blood-vessels, 
made out a fact, which at first raised the expecia. 
tfbn that it would lead to a considerable improve¬ 
ment of tlic operation for the euro of aneurisms. 

After having assured liimself of the correctness of an 
observation, first made by Desault, that, when a firm 
ligature is applied to an artery, it causes a division 
of the internal and middle coats, he discovered, that 
if such ligature be afterwards reiiiovod, an effusion 
of lymph takes place between the cut surfaces into 
the cavity of the vessel; and that, if foveral divisions 
of the internal and middle coats be tluis eilccted in 
the vicinity of each other, the effusion of lymph was 



586 S U R G 

«uflic!cntly extensive to obJiteratc the cavity of the 

VChSCl. 

Hero wc see that Janes’s experiments did not 
really justify any ho|ie iliat a single division of the 
internal coals of the vessel with one ligature would 
lead to the ohliteraiiun of the tube at the tied p'irt, 
tltough the cold were removed immediately after its 
application. On the contrary, bis experiments prov¬ 
ed that several ligatures, and severaf divisions ol' the 
inner coats of the vessel with them, were lu’cessary, 
if they were to be taken away directly after being 
tightened. However, surgeons overlooked this dif- 
llrcnce, and their xeal allowed them to iurm hopes, 
which, in fact, had no loundation in any of the true 
results of Dr Jones's experiments. Ai the same lime, 
it cannot he doubted, that if, imineiJialelv alter Iving 
the trunk of an artery for the cure of an aneurism, 
the ligature could be altogether removed, and jet 
die vessel become obliterated, it would be liiglily 
advantageous i as no extraneous substance » ould then 
lie lc‘lt ill the wound to prevent its uiii'-n, or incie.ise 
the chunee of secondary hemorrhage, by causing the 
sloughing, or uhtrative piocess to esUnd too far. 
.SiiHiec it liere to slate farilier, with reference to this 
' scheme, that tlie trials which have been made of it 
fully prove that it is iiiefticlual; a conclusion which 
might have been drawn Iroin Dr Jones’s own e.xpc- 
riiri nts. Still the fact of llio ligiture, though aji- 
plied only for ti moment, bringing on an cifusion of 
Ivmph 11 ii/iin the ve.s'cl, and a perm,anerjl constric¬ 
tion of it on tile part operated upon, continued to 
keep (iie attention of sureeoiis fixed upon the sub¬ 
ject ; •Hid their genius e'ccitcJ itself in every possible 
way to render the new iiiionnatioii the niLaiis ul lead¬ 
ing to some great and beiu fieial cliaiiee in the ope¬ 
ration for the cure ol .meuiisn. l,i p.iiticiilar, it ap¬ 
peared to Mr 'J'nivers, that the want of union was 
cliietly owing to the cireumstaiice of the opposite 
sides of the vessel not being retained in a state of 
eontact, so that they might have an opportunity of 
adhering together. 'I'liis objeet is luililled by the li¬ 
gature in the common mode of its application; and 
fur the success of Dr Jones’s experiment, it was con¬ 
ceived, it would be sufficient to let the ligature re¬ 
main on the vessel only until the adhesion were strong 
enough to resist the passage of the blood through 
the tube. In short, Mr Travers thought, that if o 
ligature were applied to an artery, and sulfi>red to 
remain only a few hours, the adhesion of the inner 
surface of the vessel would then be sufficiently ad¬ 
vanced to insure the permanent obliteration of the 
cavity of the vessel. The early removal of the liga¬ 
ture, it was hoped, would prove highly advantage¬ 
ous by diminisliiug the chance of hemorrhage, and, 
facilitating the union of the wound. 

The trials which have been made of the temporary 
applicatiou of the ligature for the cure of aneurism, 
we regret to say, have not had such decidedly fa- 
. vourable results, as to enable us to rank the practice 
as an established improvement. On the contrary, 
tliough some cases treated in this manner have been 
encouraging, the greater number has been of the op¬ 
posite description. Sir Asticy Cooper operated upon 
a popliteal aueuriam in this nay; the flow of blood 
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to the tumour was completely stopped by tlic liga- Surgi-r). 
ture for tbirty-two hours, and the cord then reniov- 
cd; but the pul'-ations of the disease returned. 4 
ligature was then applied forty hours longer, at the 
end of which time no ]>ulsation followed the removal 
ot the ligature; but, on tlie twelfth day, a consider¬ 
able bleeding came on, and it was neccs.vary to take 
up the vessel again, ’fhe careful coiisiderutiun of 
this and various other caves, and, in particular, the 
perusal of Scarpa's examples of the pr.ictice, have 
perfectly sutiaiied us that, however Ihttering the 
suggestion deduced Iroai Dr Jones’s observations 
might at lii'st be, the |ilan of removing the ligature, 
previously to its ii.itural separation, will never an¬ 
swer in the opciatiun for the cure of aneurism, un¬ 
less eilber an olilitcrati.in of the arleriul tube follow, 
with rcusonable ecriaiiity, the taking away of the li¬ 
gature directly ufiLr it has been applied, and it has 
divided the iinier coals ol the vessel; or, at all events 
unless the Jigaiuie can always be withdrawn at a de¬ 
terminate period, and the same obliteiutioii either 
certainly eii ue, or be already compli to. All this, 
too, ought to he clheted witli such regularity and in¬ 
fallibility in every case, that there would be no 
chance of the surgeon being obliged to apply another 
ligature, do a .second opeiation, or cause disturbance 
oi tiieartiry m an\ luimner whatsoever. 

lnd(pciuleiilly of the iineiilaioty iil’ tlie peliod, 
when tli-j artiiial lubi i.' closed by the adlicsivc iii- 
flaniniatioii in various patients, it iippe.ir.s that the di.s- 
turbance of tlie vessel and wound by the steps ne¬ 
cessary for the loosening and removal of tile ligature, 
will ever form nii intuperalile ohjcelioii to the piac- 
liee. Scarpa has .*01110 apjirelunsion of tins kind 
himself; foi lie ri'ioarks, *• In the act of removing 
the lig.iture, there can he 111 doubt, ir is of guar 
coiisf<iuciice til It the artery be not rudily li.mdled 
or strelelied. And, indeed, if, on tint} mg the 1 mi¬ 
ning knot, the siilijacenl knot could be with the same 
facility untied, we could not wi.sli for a belter inode 
of performing this [niit of the ojieratioii. Hut the* 
knot, allhoiigii a simple one, i.s not so readily untied 
as the running knot; on account of the moisture w ith 
which the tin cads lorming the ligature are soaked, 
or because tlie ligature lias been previoii.sly waxed.” 

These npprclicnsion.s le-ad him to suggest the sclieiiie 
of placing a thread longiiudiiially on each side «f the 
cylinder of linen, iineiposed by Iiiiii between the 
knot and tlie ai tely. ’fliis lie docs before (he knot 
is made; and at tlic time of removing the ligature, 
the threads arc to be drawn in o]>posite directions, in 
order to undo the knot without displacing or stretch¬ 
ing the artery, ’flius, instead of one .small ligature, 
which is all tliat an English surgeon leaves m the 
wound, Scarpa reciiimneuds Ins ligature ot four or 
six threads, a roll ol linen, and two other threads ; a 
cjuantity of cxtianeous substances, which cannot fail 
to be a source of serious irritation and iiiiseliicf. 

Were there, liowevcr, only the follawing single ob¬ 
jection to this practice, it would never be established 
in this country; its advocates arc necessarily obliged 
lo renounce the infinite advantage of bringing the 
edges of the wound together directly after the ojiera- 
tloD. If it had beca practicable to witlidraw the li- 
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v.ir.vrf. gature as soon as tho inner coats of the vessel had 
been divided by it, and tlic obliteration of the mo- 
^ roentarily ronstricled portion of the artery followed 
as a matter of certainty, the ca^c would have been 
very difterent, ns there would then have been no fo¬ 
reign body at all left in the wound ; the parts might 
have been imniediatcly brought together, so ns to 
leave the greatest chance of union by the first inten- 
r/on, and no future disturbance cither of the artery 
or of the wound would have been incuired. 

In the section upon the popliteal aneurism, in the 
former Article, two things arc recoiiiincndcd. which 
tJie experience of many of the best surgeons docs not 
at present sanction. 'I'iic lir«t is the application of a 
double ligatuie, and then di\ iding the vessel at a jioint 
bafvrecn the two cords; the si cond is ii-ing a ligature 
• >rsullicienr thiLLnc-., to hiiiih'r itfnan cutting through 
t I'c coats of the vc-'il. With p >"pect to the first 
It these procc'dnigi, if .seems to bcol'great antiqui- 
I,, but had fail 11 into oblivion, alien agaiti brought 
into notice by Mr Ahcriictliy. The reilectioiis 
which led this gcnticm in to revive the jiraclice were 
ingenious; lor, when the artery was tied with two 
li_; itnns, and divided in the interNpace between them, 
it V Is .irgueJ, tli.it it wonlil be quite lax, po'-scss ii.s 
’lit111.il attjchineiit, and be as neaily us possible in 
iJie same circniiistaiiee.s as a tiid artery upon the 
laee ofa stump. iStrictly speaking, lioivi vtr, as M'- 
I bidgs-'n lir.st pointed out, an arti ry tied m two 
pi.ices, and cut through in the intei'|)..ce, cannot be 
r, g irded as pi.iced cMictiy in the s.niie condition ns 
.III iiitery tied in aiiipiP.ition. In the I.iltt r case, the 
reti.tclii,n ol the v^.s^(l eorrespniid.s uiili that of the 
sill rouii ling p.irts, which uie dividid .it the .same in¬ 
stant, and thcrelb’e its relative eeiiiii etiuiis stand os 
hel’iie the opei.ition. lint, in the operation for 
aiieiirisni, the i enaction of the artery takes place 
V. i'h nit heint; attended with a corresponding retrac¬ 
tion of its coiiiiectioiis. How far tlic retraction of 
the .irttiy is beneficial or injurious, is by no means 
eiidint; and the advantages arising from it may bo 
obt lined in must situations by si.tipiy placing tho 
li.nl) in a bent position, without dividing the vessel. 
One important object, liowevei, is gained by the di¬ 
vision ot the artery ; namely, that in this case it is 
gcni rally lied clo<c to its cuiiiicctions, anu it is very 
evident how liable the application of ihe ligature, in 
tlie iiii'Idle of a denuded extent of the vc.ssel, must 
he to produce ulceration, or .sloughing of its coats. 
The same object, however, will be gamed by tying 
tlic undivided artery close to its cnniiectioiis, at the 
end nearest to the licart ; and the presence ofa sin- 
glc ligature at the bottom of the wound will be less 
ii.ablc to give rise to suppuration, and the formation 
of .sinuses, than the employment ol two. When an 
artery is divided, the portions situated beyond the 
ligatures must slough, and be an additional cause 
of suppuration in the wound. Experience has amply 
provecl, as Mr Hodgson correctly states, the safety of 
employing a single ligature, and il is at present pre- 
feried by many of the most e.xpcricnced operators in 
this country. 

The second thing recommended in the section upon 
the popliteal aneurism; namely, the use of a largisit 


ligature, with the view of not catting the coats of the Surgery, 
vessel, Is a plan which by no means corresponds with 
the valuable doctrines inculcated by tho late Dr Junes 
in his excellent work upon hemorrhage; nor is it found 
to bo advisable on any practical grounds. On tlic 
contrary, the advantage of lessening, as much as pos> 
sible, the quantity of extraneous substance in the 
wound, and the manner in which the dividing the in¬ 
ner coats of tlic vessel by the ligature insures the ef¬ 
fusion of lymph Within it, and the quick obliteration 
of its cavity, arc considerations which dictate the 
propriety of always eiiiphiying a round and slender, 
but very firm ligature, made of such materials as will 
combine these properties in the greatest degree. A 
l.irger ligature than is absolutely necessary, must ever 
be (iisadvantbgcous, not only by being less calculat. 
ed, thun a sinuller one, to cut through the inner coats 
of the vessel, but by acting as a source of consider¬ 
able irritation at the bottom of the wound; whereby 
the healing proce»s, with respect to the wound itself 
and tho tied pair ut the artery, must be placed in 
Jess favourable circumstances, 

A few years ago, Mr J.aivrenco extended to 
operations tor aneurism the plan of tying the artcrv 
with a very firm, small, siik lig.iturc ; the whole of 
which IS immediately afterwards cut nif, with the ex¬ 
ception of the noose and knot ; and an attenipi is 
ilicii Ilia lo to heal the wound hy the iirst intention. 

Vviieii this plan is adopted, it is ot iniportaneo to ii^e 
a ligature made of dentists’ silk, and not (.itjut, 
and other substances, whieh are less lilted for the 
purpose. Every case, in which an} ilev..ition in this 
respect is made from the dirLClions given by Mr 
Lawrence, cannot be received as a lair tiidl of the 
practice. 

Various pincers and comprc'-sor.s have been de¬ 
vised by difilreiU surgeons, as me,ins wi 11 calculated 
to obliterate the artery ; and, in the opinions of the 
inventors, tlu’y aeconiphsh this business more Cer¬ 
tainly and securely, rhan a ligature. Some of these 
eoi)trivunce.s may, indeed, answer better than the 
large elumsy cords which arc sc'm.'timi’s employed, 
accoinpaiiicd with the further irriialiun and dangers 
of what are called ligatures of reserve; hut all the 
best surgeons in this eoiintry unite in a deeiiied pre¬ 
ference to the ligature when of proper const luetion 
and skilfully applied As Seaipa jiistly ob-irves 
metallic instruments, designed to be applied direct¬ 
ly to an exposed artery, for the purpose ofoliliter.it- 
ing it by compression, arc liable to all the inconvi’- 
nicnees which arc inseparable from the presence of 
hard bi’dies, introduced and kept for several days in 
the bottom of the wound; particulnily of a recent 
wound, where they cannot be retained in u proper 
direction without diUieulty, or jirceisely at sueli a 
depth us will not be attended with hurtful pics.surc 
upon the vvoirul itself, .ind tlie important parts in 
its vicinity. And, with regard to Asalitii's forcep-, 

Monteggi.1 has observed, that, if the obliteration of 
the artery is retarded, the forceps divides the ar¬ 
tery just like the ligature, by causing the death of 
the included portion. In one case, the same sur¬ 
geon also sow the extremity of the instrument rest¬ 
ing at the bottom of the wound upon the subjacent 
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Suvwjr. femoral vein, the anterior half of which it ruptured, 
though such portion had not been taken hold of by 
it. ' 

As a recent improvement in the operation for po¬ 
pliteal aneurism, that of making the incision soiiie- 
wbat higher up the thigh, than was commonly the 
practice u few years ago, deserves to be noticed. 
l<or tlii.<< suggestion, we arc principally indebted to 
Scarpa,-some of whose other measures in the opera- 
1 11)11 seem to us far less deserving of imitation. '* The 
Mirgron,” says Scarpa, “ is to explore witli ills fore¬ 
finger the course of the artery from the ciural arch 
downwards; and, when he comes to the place where 
the vibration of the vessel begins to be less distinct¬ 
ly felt, this point is to be fixed upon for the lower 
end of the external incision. Tiiis angle of the 
wound will fall nearly on the iiiuer edge of the sar- 
torius, just where this muscle crosses the track of 
the femoral artery, and at the very apex of the tri- 
angle formed hy the convergence of the triceps Uiid 
vastus inteiiMis. A little more than three inches 
above the place here fixed upon, the surgeon is to 
begin with a coiivex-edged bistoury the incision 
through the integuments and cellular substance, and 
carry the wound down the thigh in a slightly oblique 
line from without inwards ; so as to make it follow 
the course of the artery as far as the apex of the 
triangle already spccilied, nr the point where the* 
vessel passes under the iimer c'dge of the sartorius 
muscle." Scarpa’s reason for making the incision 
Iiiglier up in the thigh than Mr Iluuicr did, is to 
.ivoiil the necessity of removing tJic sartorius muscle 
from its position, or of turning it back, in order to 
get at the artery. We have seen the best operators, 
and even piofessois of anatomy, perplexed by having 
the sartorius muscle immediately in their way after 
the fir.st incision had been made; and, as the vessel 
i- more superficial a little higher up, t!ie place is far¬ 
ther from the diseased portion of the artery, and the 
method does not inteiferc with the profunda, which 
aiises about an inch and a half, or an inch and 
three quavter.s, below I’oupart’s ligament,the practice 
Nceius to IIS on every account tight and unobjec¬ 
tionable. 

.Subsecpicntly to the period when tlie former Ar- 
llcle onSuuciFiiy was written, the operation of tying 
the external iliac artery, for the cure of feniiiral 
aneuiisnis, has been repeated witli a degree of suc- 
ec.ss, that the most ardent practitioners could scarce¬ 
ly have anticipated. Indeed, us far as our observa¬ 
tions and ini|uiui's csteiul, it is an operation attend¬ 
ed with nearly, if nut quite n.s much success, as that 
of taking up the artery in the thigh (or tlie cure of 
popliteal aneurism. Out of twenty-five cases, we 
know of only three in wliich the limb was attacked 
with gangrene. The proportion is nut so mucli us 
one In eight. 

’ilic following is Sir Astley Cooper’s nietbod of 
perforniing this ojieration. A semiliinur incision is 
made through the integuments in the direction-of the 
fibres oi' the aponeurosis of the external oblique 
muscle. One extremity of this incision will be situat¬ 
ed near tlie spine of the ilium ; the other will termi¬ 
nate a little above the inner margin of the abdomi¬ 
nal ring. The aponciircsis of the, external oblique 


muscle having been exposed, is to be divided Surgery, 
throughout the extent, and in the direction, of the 
external wound. The flap, which is thus formed, 
being raised, the spermatic cord will be seen passing * 
under the margin of the internal oblique and trans¬ 
verse muscles. Tbc opening in the fascia, wliich 
lines the transverse muscle, through which the sper¬ 
matic cord passes, is situated in the mid-space be¬ 
tween the anterior superior spine of the ilium and 
the symphysis pubis. The epigastric aitery runs 
precisely along the inner margin of tills opening, be- 
neatii which the external iliac artery is situated. 

Hence, if tlie finger bo passed under the .spermatic 
cord, tiirough this opening in the fascia, it will come 
into immediate contact with the artery, which lies 
on the outside of the external iliac vein. The ar¬ 
tery and vein are connected together by dense cel¬ 
lular membrane, wliieli must he separated to enable 
the operator to pass a ligature by means of an aneu- 
ri.sm-needlo round the former of these vessels. (See 
Hodgson’s I'reatw' on Diseases of Artirics, iSt. p. 

• 1 ' 21 .) In this operation, us well as in all others for 
aneurisms, a single ligature is now mostly preferred 
by all the best surgeons of this country. 

Perhaps, no branch ofsurgerj has received so much 
attention and decided iniprovcinent during the last 
twenty years, ns that wliich has fur its object the 
cure of aneurisnial dibease.s. Cases formerly aban¬ 
doned as certainly fatal, or in wliich the patient was 
saved only by amputation, are now cuicd, and this 
without any severe mutilation, or irremediable dis- 
(igiirctncnt. Nay. aneurisms, seemingly almost out 
of the rcacli of the surgeon’s liand, an now not re¬ 
linquished us a matter of course, but every poi-slble 
means of checking and removing the disease i.s con¬ 
sidered ; and the liolde.st nperalions, conceivable by 
the most enterprising .surgeon, are planned and un¬ 
dertaken. (Inc proof of this advancement of modern 
.surgery we find in an operation that has now been per- 
furincd witli success in two examples ; we allude to 
that of fy/a/nr the internal iliac atlen/ for the cure of 
aneurisms of the gluteal uitery. This proceeding, 
wliicIi was not before the public at the time when 
the former article came out, was first adopted by Mi 
Stevens, a surgeon at Santa Cruz. " An incision, 
about five inches in length, was made in the left side, 
in the lower ai||d lateral part of the abdomen, paral¬ 
lel with the epigastric artery, and nearly half an incli 
on the outer shic of it. 'I’hc skin, the superficial 
fascia, and the three thin abdominal mincles, were 
successively divided; the peritonmum was separated 
from its loose connection with the iliacus i.iterniiv 
and psoas magnus; it was then turned almost di¬ 
rectly inwards, in a direction from the anterior su¬ 
perior spinous process of the ilium to the division of 
tbc common iliac artery. In the cavity which I had 
now made (continues Mr Stevens), I felt for the in¬ 
ternal iliac, insinuated the point of my fore-flngcr 
behind it, and then pressed the artery betwixt mv 
finger and tliunib. Dr Lang now felt the aneurism 
behind; the pulsation had entirely ceased, and the 
tumour wax disapjiearing. I examined tlie vessel in 
thepilvis; it was healthy, and free from its neigh¬ 
bouring connections. I then passed a ligature he- 
hind the artery, and lied it about liulf an inch from 
VI 
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surgery, its origin. The tumour disappeared almost immediatc- 
Jy after tiic operation, and the wound healed kindly. 
About the end of the third week the ligature came 
away, and in six weeks the woman was perfectly 
well.” {Med. CJiir. Trans.\o\.\.) The operation 
is represented as free from any particular diHiculty ; 
and it is said, that not an ounce of blood waa lost. 
The ureter was easily avoided, which followed the 
piritoiin-um, when this membrane was pushed in* 
wards. 

.‘\ second example of the performance of the same 
o{)eruti<>n is recorded in the 3tith volume of the Medi¬ 
cal and Physical Journal, p. 2(i7. 'I'he operator 
was Mr Atkinson of York, the disease a gluteal aneu- 
rism, and the patient a stout bargeman, aged 2<). 
This case, however, had not a fortunate result, as the 
patient sunk partly from the discharge, and partly 
from hemorrhage, about nineteen days after tlicopcrn- 
tion. 'Ihat the internal iliac art<>ry was really tied, 
seems verified not only by the effect of the ligature 
upon the swelling, but by the still more positive evi¬ 
dence obtained by the examination of the body aflcr 
death. 

'ilie possibility of tying the carotid artery in cases 
of wounds and aneurisms, without any injurious ef¬ 
fect upon the functions of the brain, has been of late 
ye.irs repeatedly illustrated. Hebenstreit, in Vol. 
IV'. p. 'JtJfj, jd ed. of his TinnJatiun of Mr H. Bell’.s 
Snr'icty, reports an instance in whjch the carotid ar¬ 
tery happened to be wounded in the extirpation of a 
scirrhous tumour; and the hcmorrliage would have 
been fatal, Iiad not the surgeon immediately tied the 
trunk of the vo'sel. 'I'he patient lived many years 
afterw irtN. This is probably the earliest authentic 
case, in which a ligature was applied to the carotid 
artery. Mr Abeiiiethy's case is perhaps the second, 
and ihul in which Mr I'leming, a naval surgeon, tied 


mour is oi‘ such size as to make pressure upon im> ^rgery 
portant parts; or, if the swelling is large, by letting 
out its contents as soon as iuHammation invades it. 


{Med. dur. Trans. V'oi, I.) 

In another case of carotid aneurism, operated upon 
by the same surgeon in 1808, success was complete. 
The patient was a man aged 50, and the aneurism 
was attended with severe pain ail over one side of 
the head, throbbing in the brain, hoarseness, cough, 
slight dilliculty of breathing, nausea, giddiness, &c. 
'I’bo patient perfectly recovered, and resumed bis 
occupation as a )) 0 itcr. The intellects remained 
perfect; the nervous system was unuifeetcd; and the 
severe pain which, bclore tlie operation, used to af¬ 
fect the side of the head adjoining the aneurism, 
never returned. In this example, two ligatures were 
applied, and the intervening portion of the artery di¬ 
vided : subsequent eases, however, iiave folly evinc¬ 
ed the sullicieiiey of a single ligature, and the inuti¬ 
lity of applying two, and cutting through the vessil 
between them. 


The carotid artery has also been several times 
taken up with the view of checking the progress of 
the disease well known to surgeons under the name 
of aneurism by anastomo-is. Of course, the com¬ 
plaint must be so situated as to ailurd a ratioii.d 
chance of such apjilication of the ligature being ca¬ 
pable of cutting olf the main supply of blood to tlie 
tumour, to justify the practice. .\ very encourag¬ 
ing case is recorded by Mr Travers, who, by meaiKS 
of the operation, elleetiially cured an aneurism hy 
anastomosis in the mbit. {Med. Ch,r. Traus, Vol. 
II.) And another very interesting ease of tlie same 
kind has been published by Mr Dalrymplc of N’ui- 
wieli, in the 6tli volume of those Transathons. These 


examples, however, should not lead surgeons to be 
too confident of being always able to cine aneurisms 


the common carotid in a sailor, who attempted sui¬ 
cide, and who was saved by the operation, is still 
later, not having occurred till the year 1803. (Sec 
Med. (Jliir.Jonr. Vol. 111.) 

These were all cases of wounds. Sir Astley 
Cooper first tied the carotid artery tor the cure of 
an aneiirhm in the year 180.j. An incision, tw’o inches 
in length, was made at the inner edge of thu sterno- 
elcido-niustnidcu.s from the lower part of tlie tumour 
to the clavicle. This wound exposed the omo-hy- 
oideus and steriiu-iiyoideus muscles, which were 
drawn aside towards the trachea, and the jugular vein 
presented itself. The motion of this vein produced 
tile only difficulty in the operation, ns in the different 
states of brcatliing the vessel sometimes bceame tense 
and distended under the kiiifo, and then suddenly 
collapsed. This ves.sel was kept out of the way of 
the knife by the finger, and the carotid artery having 
been exposed by another cui, two ligatuies were 
passed under it with a common aneurism-needle. 
Care was taken to exclude the recurrent nerve, on 
the one hand, and the par vaguin on the other. The 
ligatures were then tied about half an inch asunder; 
but the intervening portion of artery was left undi¬ 
vided. 1'liis case had not a favourable temiinatiun ; 


by anastomosis on the above principle; iiumely, that 
of tying the main artery, from whicli the swelling re¬ 
ceives Us supply of blood. The gicat cause ol fail¬ 
ure is the impossibility of preventing, in some situ.i- 
tions, the transmission of a cou-iderable quantity of 
blood into the tumour, through anustoniosing ves¬ 
sels. Fill cases ]iroviiig the eautioii, with which the 
prognosis should he made in attempts of this kind, 
see one piibli'-lu-il by .Mr VVardrop in tUeMed. Chir. 
Traus. V’ol. 1X. p. 206; and another detailed by 
llreseliet, in i.is translation of Mr Hodgson’s work 
Oil the Diseases of Arlenes, 'f. II. p. Z'Jli. 

The carotid artery was tied by ^Ir (ioodlad of 
Fury, in 1 .aiicashire, previously to the removal of a 
large tumour from the side of (he neck, involving thu 
parotid gland; this jiroceeding was adopted with the 
view of diminishing the danger of hemorrhage. (See 
Med. Chir. Tntns. Vol. Vll.) 

There are two methods of operating for the cure 
of axillary aneurisms; in one, the axillary artery is 
taken up hy cutting below the clavicle ; in the 
other, the necessary wound is niadcaboic that bone, 
and the subclavian artery secured at the point where 
it emerges fiom behind the anterior scalenus niuM'le. 

Mr Hodgson recommends the first mode to he ptr- 


and Sir Astley Cooper concludes his account of it formed in the following way: A seniilumi' iiicisioti 
with expressing his belief that, in future, the causes through the iiitegumeiit-', with Us comexity down- 
of failure may be avoided by operating before the tu- wards, is to begin about an inch from the sternai 

v«i.. VI. !»A |{ r II. !• r 
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Surgcrt. end of the clavicle, and to he continued towards the 
acromion to the extent of three or four inches, so as 
to terminate near the anterior margin of the dclotid 
muscle, without rcacliing into the space between the 
deltoid and pectoral muscle, in order to avoid wound - 
ing the cephalic vein. This incision will expose the 
fibres of the pcctorni muscle, which are now to be di¬ 
vided in the direction and extent of the external 
w’ound. The flap is then to be raised by dividing 
the loose cellular membrune, which connects the pec¬ 
toral niu«clc to the parts underneath it. The pec- 
toralis minor will now be seen crossing the inferior 
part of the wound, and the surgeon, by introducing 
his finger between the upper edge of this muscle apd 
tlio clavicle, may feel the pulsations of the axillary 
artery. Here one of the cervical nerves lies above. 
Out in contact with the artery ; the other nerves arc 
behind it. In the dead subject the axillary vein is 
situated below it, hut in the living the vein is dis¬ 
tended, and conceals the artery. The cellular mern- 
liraiie connecting these parts is to he separated by 
carctul dissection, or by lacerating it with a blunt 
instillment: then a ligature having been drawn un¬ 
der the artery with an aneurism-needle, the ends of 
the cord arc to be raised, and a finger passed down, 
so as to eompross the part sunounded by the liga¬ 
ture- If the artery be included, the pulsation in the 
aneurism will immediately cease. I'liis precaution 
is highly nece.ssary, lest one of the cervical nerves 
should be tied instead of the artery. The axillary 
.arteiy has been tied with suercss below the clavicle 
by the late Mr Keatc (sec Mai. Ilrvino, IhOl), Mr 
('hambcrlaine {Med. Chir. 'Irani, Vol. VI. p. 12S), 
and others. 

'I'hc subclavian artery may be tied ai the place 
where it comes from behind the anterior .scalenus 
muscle, and this plan indeed is nece.ssary whenever 
the aneurisiiial swelling extends beyond a certain dis¬ 
tance ton aids the neck. It is observed by Mr 
Hodgson, that, when the subclavian artery lia.s 
I met ged from behind the anterior scalenus muscle, 
it passes obliquely over the flat surface of the first 
rib, with which it is in immediate contact. The 
cervical nerves are situated above, and a little be¬ 
hind, the artery; the subclavian vein passes before 
K, and underncatli the clavicle. If the finger he 
])a-sed down the acromial margin of the anterior 
scalenus muscle, the artery will be found in the 
angle formed by the origin of that muscle from the 
first rib. The .‘>houlder being drawn down as much 
as possible, the skin is to be divided immediately 
above the clavicle, from the external margin of the 
clavicular portion of the nia.stoid muscle, to the mar¬ 
gin of the clavicular insertion of the trape/.ius. No 
advantage whatever is gained by cutting the clavicu¬ 
lar attaciiment of the mastoid ; the exposed fibres of 
the plat) sma rayoidcs are then to be diviiled, the ut- 
nioat care being taken not to wound the external ju¬ 
gular vein, which lies iimnediatcly under them, near 
the middle of tiic incision; the fibres should be de¬ 
tached and drawn towards the shoulder with a blunt 
hook. The cellular mcmbr'inc in the middle of the 
incision is then to be cut, or separated with the 
finger, until the surgeon arrives at the acromial edge 
of the anterior scalenus muscle. His linger is then 


to be passed down its margin, until it reaches the Surgery, 
part where it arises from the first rib; and in the 
angle formed by the origin of the muscle from tiic 
rib, the artery will be felt. The ligature is now to 
be conveyed under the vessel, cither by means of an 
instrument, constructed on the principle of Desault’s 
inguillc f2 ressorl (see his fVorks by BichAt) ; or of 
the still better one lately invented by Mr Weiss, 
surgical instrument-maker, London. 

As the difficulty of several operations for aneu¬ 
risms chiefly consists in getting a ligature under the 
deeply situated artery, in consequence of the very 
little room aflbrded for turning the common aneu- 
rismal-needlc; and even when the ligature is thus 
far introduced, an equal difficulty presents itself when 
the thread requires to be extricated from the eye of 
the needle; the ingenious instrument made by Weiss, 
and found completely to answer in practice by Sir 
Astley Cooper, Mr Travers, and Mr Brodie, de¬ 
serves on every account to be made known to, and 
procured by, all operating surgeons. A particular 
description of it, illustrated by an engraving, may be 
seen in the Kdiiilii4rf;h Medical md Surgiad Journal, 

No. LXXVl. p. m. 

Though the operation of taking up the subclavian 
artery at the point where it emerges from behind the 
anterior scalenus muscle, has now been very fre¬ 
quently performed, we believe only two succe.-sful 
cases arc upon record; and these were operated up¬ 
on by Dr Post of New York (see Med. Chir, Tram. 

Vol. IX.) and by Mr Liston of Kdinburgh. (See 
Edinb. Med. and Sing. Jaurn., No. LXIV.) In 
some instance*, the want of contrivances calculated 
to pass the ligature under the deeply seated artery, 
when the clavicle was much raised by the swelling, 
has prevented the completion of the operation; which 
unpleasant circumstance, it is to be hoped, will never 
happen .tgain; the instrument constructed by Mr 
Weiss removing every difficulty of this kind. It 
should also be a maxim amongst surgeons always to 
recommend the operation before the swelling has at¬ 
tained a very large size, by which the operation is ren¬ 
dered more complicated, and the chances of recovery 
seriously lessened. 

In America the artcria innominata has been lately 
tied by Dr Mott of New York, and in Germany by 
Professor Gracfe of Berlin. The proposal was made 
several years ago in this country, hut was never put 
in execution ; owing to the common belief that such 
an operation would be almost necessarily fatal of it¬ 
self, either from the inflammation likely to be excit¬ 
ed by it in the neighbouring important organs; or 
from the danger of hemorrhage, in consequence of 
the adhesion of the vessel being exposed to be broken 
by the force of the circulation. In the case operat¬ 
ed upon by Dr Molt, two incisions were made, one 
in the direction of the clavicle, and the other along 
the mastoid muscle. The carotid was laid bare, and 
traced towards the subclavian, which was found so 
diseased, that the only alternative left was to tie the 
artcria innominata. The incisions were accordingly 
carried more deeply, and Dr Mott having separated 
the recurrent and phrenic nerves, arrived at the di¬ 
vision of the artery, and with a curved needle, passed 
the ligature .above half an inch from this point. The 
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wound was then closed with a suture. In the opera* 
tion, a branch of the internal tnaratnary artery, and 
two of the inferior and superior thyroid, were divid¬ 
ed, but not more than three ounces of blood were 
lost, and the operation was completed in about an 
hour. It is said, that the patient immediately after 
it felt quite well; his pulse wuaGi); the temperature 
of the right arm was nearly the same as that of the 
left; and the breathing was undisturbed. Until the 
32d day after the operation, he continued to improve; 
the suppuration went on favourably, the ligatures 
came away without accident, and the pulse, which, at 
one time, had risen to 120, was reduced by vene¬ 
section to its natural .standard; the cough was disap¬ 
pearing, cicatrization was going on properly, and the 
swelling diminishing. He was now in high .«piiits, 
and so far recovered, that he walked daily in the 
garden of the hospital. All on a sudden, however, 
on the 2-lth day, hemorrh.'igc from the wound took 
place, and though it was soon stopped, and little 
blood was lost, it recurred twice the next two days, 
difhculty of breathing came on, and the patient died 
on the 2b'th day. 

Upon dissection, no mark of inflammation was 
traced in the arch of the aorta, the origin of the ar- 
teria innouiinata, or the lungs. The inner coat of 
the artcria innominata is described as being sound, 
smooth, and soft, but the parietes of the vessel were 
so thick, that it would scarcely admit a crow-quill. 

11 is to be regretted that various intere.sting parti¬ 
culars, relating to the state of the tied portion of the 
artery, are omitted in the history. 

A similar operation was performed hy Graefc at 
llerliii on the .'ith of March 1822. The patient was 
laid upon his back, with his head hanging down over 
one side of the table. A longitudinal incision was 
made near the front edge of the mastoid muscle, 
down to the sternum. Tlie carotid artery was thus 
exposed, and its course followed to the point, at 
which it unites with the subclavian, so as to form the 
trunk of the arteria innominata. When the latter 
V6sscl had been distinctly exposed, a ligature was 
passed round it with u bent needle, and then tied. 
No alarming s 3 ’mptoms followed the operation, and 
tlie ligature came away in about a fortnight. Some 
time afterwards, however, a ronsiderahie bleeding 
arose, which was stopped by means of cold water 
and pressure. The patient then complained of pain 
in the tumour, and as a fluctuation could be plain¬ 
ly felt, Gracfe was led to make an incision into tlic 
ancurismai sac. A large quantity of pus and gru- 
mous blood was thus discharged, and mutter conti¬ 
nued to be discharged daily from this opening, while 
ttic other granulated in the most favourable manner. 
The patient became feverish, however, spit blood, 
and died on the 68tli day. Upon dissection, the 
lungs were found diseased. In the artcria innomi¬ 
nata, a clot bad been formed, extending from the 
origin of the vessel to the place where the ligature 
had been applied. When an injection was thrown 
into the aorta, the wax completely flUed the arteries 
of the right arm, and right side of the licud, proving 
tliat the circulation in these parts had been fully re¬ 
established by means of the anastomosing vessels. 

Asa cooclusiou toUie remarks here introduced upon 
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the subject of aneurism, we deem it right to notice the 
memorable case, in which Sir Astley Cixiper tied the 
aorta itpelf. He hail often jflaced ligatures round 
the aorta in dogs, and found, that the blood was 
readily conveyed by the nnastoninses into their jios- 
tcrior extremities. (Mrd. Vhir. Trans. Vol. II. p. 
UOS.) The case, in which he judged it warrantable 
to make the experiment of tying the aorta in the hu¬ 
man subject, w as one of inguinal aneurism, on tlie 
left sitl<», reaching so fiir upwards, that no opcr.ntioii 
was practicable vuithoiit opening the perituiKcuin; 
and, at leiigtli, notwithstanding the trial of every 
means that could be tlmuglit of to check the disease, 
the tumour bur.st, and the patient was on the brink 
ol the grave. In short, he was so reduced hy re¬ 
peated iieniorrh.iges, tluit hi.s feces passed involunta¬ 
rily, and iiiiinediate divatli was only preventixl hy 
keeping up pressure upon the opening. In tliese 
dc.sjierate eircunistances. Sir Astley Cooper m:uh“ a 
small incision into the .«ac, above I’oiiparl's ligament, 
and iiitieducing Ills finger, tried if it were practicable 
to p.iss a ligature round the cxtcrn.al iliac artery, 
within the cavity ; hut the thing was found impos¬ 
sible, as, instead of the vessel, “only a chaos <,f 
broken eoagiila" could he pcri-eivcd. At the moment 
ot withdrawing the finger, two students compressed 
the aorta ngain.-t the spiiii*, and the incision was then 
clo.scd With a dossil of lint. It was now determined 
to apply a ligature to the aorta itself. An iiici.sioii, 
three indies in length, was made in the direction of 
the liiiea alba, hut .slightlj’ mrved towards the left, 
.so that the navel, w Inch w as in the centre of it, might 
he avoided. After the liiiea alba itself liad been di¬ 
vided, a small aperturt* was made in the peritomeiini, 
.and the end ol‘ a finger intrixlueed. Tliis opening 
was now enlarged with a probe pointeil bistoury to 
nearly the same extent as the outer wouml. Neither 
tlie oiiientuin nor the iiitt-tines jirolruded ; and du¬ 
ring tlie progress of the open tion, oiilj' one small 
convolution |irojeeted beyond the wound. W ith his 
finger-nail, the operator now seralclied through the 
peritona-mn on the left side of the aorta, and then 
conducting it between tlie aorta and the spine, he 
again penetrated the iieritoiiieinii on the right side of 
the aorta. A bliiiit aneuri.sm-needle, armed with a 
single ligature, was next conveyed under th.it \e.ssel, 
and tied, with the precaution of excluding the intes¬ 
tines Irom the noose, 'flic wound was then closed 
by means of the ijiiilled suture and adhesive plaster 
During the operation, tin* feces were discharged iii- 
volmitaril^-, and the |iul.se I'or an hour after the ojie- 
ratioii was ITK An opiate was given, and the in- 
voluntar3' passage of feces soon ecasecl. 'fhc .sensibi¬ 
lity of the light leg was very iiiqicrfcet. In the 
night, the patient eomplaineil of heat in the abdo¬ 
men ; but no pain was felt oii pressure being made 
upon it; and the lower extremities, whieh had been 
cold a iittlc while after the operation, were now re¬ 
gaining tlieir warmth, though their .sensibility w:i.-' 
very indistinct. At six o’clock, the following inorii- 
ing, the sensibility of tiio linih still coiitiimcd im¬ 
perfect; hut, at eight o’clock, the right one was 
warmer than the left, and its sensibility It ginning 
to return. At noon, the temperature of the right 
limb was ninety-four, and that of the left, or aneiiris- 
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Siir^orv. ,nal one, cighty-spvcn ftnd a iialf. At oiglil oVlook vein* of tlw? leg; coinr of them accompanied witli Stirgery 
" " fHi ilje second morning niter the operation, the aneu- tedious uleors, whicli, iirtcr the vena saphena major 

risinal limb npjiearctJ livitl and cold, more partieu- het! been tied, wlirrc it passes over the inside of the 
l.irly round the aiieiiriMiij but the right leg was knee, were readily healed, and the dilatations of the 
warm; and between one and two o’clock of the same .veins relieved. 'I'lieve eiinnot be a doubt that such 
day, aller a great deal of vomiting, involuntary dis- iwnctieo frequently suceecded ; but it is quite asccr- 

ehan'e of the urine and feees, jiain in the nbdonieii tain that it had many failures. Amongst other evils, 

•itid hiius, cold sweats, &e. the patient died. In the an inflammation ol’ the tied vein li.as been observed, 

I'xaiiiiiiation <if the bcKly, not the least appearance of extending very far in thcvessel, and succeednl by great 

jMTitomeal inflammation was founil, excejit at the constitutional disorder, symptoms very analogous to 

(xb'-es of the wound : and the omentum ami intestines those of typhus fever and rapid dissolution. In some 


wtTc of their natural colour. The ligature, which 
included no portion of intestine or onieiitiim, was 
place*! round tlu' aorta, about three ipiarters of an 
inch above its bifurcalinii. W'iieu the vessel was 
iquni'd, a clot, of more than .an inch in extent, lillofl 
ir above the ligature; and below the hifiircation, 
anotlier clot, aii inch in extent, occupied the right 
iJiae artery, while the leflt contained a third, which 
|•^ten(Ied iis tar as the aneurism. As there were no 
appearances of inflanimati*in of the viscera, .‘'ir 
A -tlt-y Coopir rcfer.s the cause of death to tho want 
Ilf Circulation in the aneurisnial limb, which never 
•f! i >\ered its natural heat, nor any degree of sensibi- 
lit\, tlioiigli the right liinh was not hindered from 
lining so; iinel he lielicves, that, in order t<i have 
.mj ehaiiee of success in a similar ease, the ligature 
mii'i be .‘i]>plie*l before tlie swelling is very l.irge. 

I lere, liowever, some doubts may be eiiU rtaiiied con- 
eermng the projiriety ami necessity of siicli an ojiera- 
t ion: indeed, even in theilesperatecireunistiineesof the 
• hoM’ mentionctl patient, there are many gootl sur- 
yi'oiis, who eonsicler, that it would have lieen better 
ii> have siiflered him to met Ins fate in tranquillity. 
He this as it may, the case is highly interesting, both 
111 1 physiological .iikI a surgical point of view, as 
p; living, by what took place in the liiiih of tlie sound 
s; le. that wlii'i-e no otlier inipediincnt.s exi.st, the 
i iieiilation will eontiniie in the lower extremities, 
tliouarh the nbdomin.al aorta lie stiildciih/ tied, or oh- 
.striieleil. Obliterations of portions of this vessel by 
<!i-.ea-.(' luqqien gradually, ami tliough. several in- 
-tanec.s of this kind upon record, also jirove the j>os- 
■ability of the continuance of tin* eirciilation, notw ith- 
.t.imluig the obstruction, they do not iiiforin us, what 
vvDiild he the result of a stoppage suddenly iii.ule to 
the eoiirseol lhe blood, Ihrougli such a vessel as the 
.'ort 1 . 'flic particulars 1 1 he gathered from the jire- 
ti'.iiiig ease, rcsjieetiiig t!ie efl’eets of this kind of 
eh.ange, euiinot fail to interest the studious observer 
of the [iheiiomena of the animal economy. 

")i V.iiii.ii Following the .suhjetts in the order in which 
V nib. (iij.j, arranged in the Article, in the Enn/do- 
j-u iiid. we next lind that of varicose veins ■ a disea.se 
.viniptiuus Very annnying ami dillieiilt to cure, 'file 
jivai-tiee of tying veins for the <'iire of \ariee.s was 
well known to I'ave and Diunls, who have e.jrreelly 
dchenlied tlie operation of tying and dlviiliiig the 
vein between the two ligatures. In modern times, 
.Sir lvv crard I lome has related iiuuiy eases of varieowi 


of these eases, prcviciiisly to their termination, ab¬ 
scesses form in the direction of the vessel Itelovv or 
above the ligature j while, in other examples, siielt 
ci>lleetioii.s of matter are not tibserved.* In short, 
the dangers arising from .an infl.aiiiniation of the in¬ 
ternal coat of tlie veins form the most serious ohj<x“- 
tion to the old manner of operating for the <aire of 
varices. 'J’he occasional subsequent attack of tins 
membrane by iiifluniination, followed liy a fever of 
a very serious nature, rcn<lcrcd sever.-d judicious .sur¬ 
geons doubtiul of the pru|>riety of eontiiniiiig the 
jiraelice. Certain reflections, however, induced Mr 
Hrodie to suspect, that the same ill ellcels would not 
follow a similar operation upon the br.mehes them¬ 
selves. He remarks, that “ where the whole ol' the 
veins of the leg are in a stale of morbid dilatation, 
and the distress produced by the disease is not re- 
ferretl to any jiarlieiilar part, there .seem to be no 
veasonahle exjiecUitions of brnefil, except i'roin tlie 
uniform prc.ssure of a well-applied bandage. I’lit, 
not unfrequently, vve find an nicer wliicb is irritalile 
and dillieiilt to heal, on account of its eonneetion with 
some varico.se vc.sscls ; or, without being aceom- 
panied by an ulcer, there is a v'.irix in one part of 
the leg, painful, and perlinps liable to bleed, wliile 
thc v'eins in other jiarts are nearly in a natural stale, 
or, at any rate, are not the source of particular un¬ 
easiness. in sonic of the.sC cases (says tliis gentleman), 

I formerly n]>plicil the caustic potash, so as to make 
a slough of tile skin and vein.s beneath It; but 1 
found the relief, which tlie ]va(ient exjun-ieneed from 
tlie cure of the vari.x, allorded but ;iu inadequate 
cuiiipcn.sation i'ov the [lain to wliieli he was sub¬ 
jected by Jie ii-.e of tlu- caustic, and tiie im-on- 
veiiienee arising from the tedious healing of tlu* 
ulcer, &c. 

“ In other case.*, I made an inci.sion with a scalpel 
tliroiigii tho varix, and the skin over it. This de¬ 
stroyed Uie varix as eoniplctcly as it was dcstroywl 
by tlie e.mstie; and I found it to be preferable to the 
use of tlie caustic, as tiie operation oceasioned le.s.s 
pain, and in conseijiience of there being no loss of 
'-ubsUnee, tlic wound waseieatrized in a iiiiieli sliurlcr 
s-fiacci of tiiiie.” Mr Hrodie enqiloyed this nictlioil 
with advantage in several instance.s ; but he alU-r- 
wardi improved and simplified it as follows: "It 
is evident (.s.iys be) that the extensive divdsion of the 
.skin over a varix can be attendeil vvith no advantage. 
On the contrary, there must be a tlisadvaiitage in it. 


• .Sec Travers On JVonvds anti Li^ntnrci of I'fins, Surpical Essnyx, Part I.; Oldkimw, in Eiiiu. Med. 
it‘id Snrtr. Jour. Vol. ; 11. Carmichael, in Transaciions of' the King’s and (lueen\ College of Physicians, 
\ i!. n." 
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Surperv- a certain U^e will necessarily be required fur the 
cicatriKatiuii (U tlie external wound. The improve* 
nieiit consists in this: the varicose vessels are coin- 
])lot(>ly divided, while the skin over them is presci v- 
cd entire, with the exception of a nnHlcrate punetnre, 
which is necessary for the introduction of tlie instru¬ 
ment, with which tiijj incision of the veins is cITeclcd.’' 
For this operation, Mr llrodie has {rcnerally em¬ 
ployed a narrow sharp-pointed bistoury, slightly 
curved, with its cutting edge on the convex side. 
Maving usccrUiiiicd the precise situation of the vein, 
oi* cluster of veins, from which the distress of the 
patient ajipears principally to arise, In* introduces 
the point of the bistoury through the skin, on one 
side of the varix, and passes it on between tlie skin 
and tile vein, svith one of the flat surlaees turned 
fiffwards, and the other backwards, until it reaches 
tlie opjiosite side, lie then turns the cutting edge 
of the bistoury backwards, and in withdrawing tlie 
iiistriinient the division of the varix is ellected. The 
patient is to be kept ([uiet in bed for four or five 
days after the operation, and the bandage and other 
dre-oiiigs removed witli the utmost eare and gentle¬ 
ness. In none of the cast's in which Mr Brotlie hatl 
operated .at the time, when he )mblishcd an .account 
<»t' the plan, had tlie operation been iullow cd by in- 
daiTini.ation of the coats of the divided veiii.s. The 
examples, for which the meth(>d is eonsidered by Jiiin 
advisable, arc not those in which the veins of the 
leg generally arc varicose, or in which the patient 
has little or no inconvenience from the cum]>lainl ; 
but those in which there is considerable pain refcrretl 
to a particular varix ; or in which hemorrhage is liable 
to take place from the giving way of the dilated ves¬ 
sels ; or in which they occasion an irritable and obsti¬ 
nate varicose ulcer. {Mud. Chir. Triini.\o]. VJI.) 
'll' Aiiiii.!(i'. Many useful additions might be made to what 
' »■■ is stated eoncerniiig amputation, in the former 

Article ; but wc must contine our remarks to a few of 
the most interesting things, on which the genius and 
industry of modern surgeons have been benelicially 
exerted in this p.irt of practice. Every person accus¬ 
tomed to see much of surgery know, very well, that 
it is frequently a matter of greater dillieiiUy to under- 
stand precisely wlinn nm]nititioii <iuglit, or ought 
not to be performed, than liow the operation is to he 
done; and certainly a more important que.stion, with 
reference to the jiatient's safety, and his I'utiire crip¬ 
pled or nnniutilated condition, cannot be imagined. 

Compound fractures of the thigh Irom gunshot vio¬ 
lence are injuries, in which the ])roinpt jierformanee 
of amputation is frequently the only ehanee of pre¬ 
serving life. However, in these examples, tlie ur¬ 
gency lor the operation varies. According to Sclmiiic- 
ker, all gunshot fractures of the middle and uji- 
per part of the femur are attended with very great 
danger. But, says he, if the fracture be sitiialed at 
the lowest i>aTt of the bone, the risk is considerably 
less, the muscles here not being so powerful. In 
such a case, therefore, amputation should not be per¬ 
formed betiire every other means has heen fairly 
trietl; and very frequently he treated iVaetures «if 
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this kind with success, though the limb .'onicliincs Siir,jrr). 
continued still'. Of course, llicsc remarks imply, 
that, ill addition to the mere solution ol' eniitimii- 
ty in the bone, the soft part.s arc not extensively con¬ 
tused and lacerated, nor the bono very much s'liaslt- 
cd; circunist inces which, .as far as our experience 
in military surgery c.\teiids, would form a just ria- 
bou agaiii.st any iitt<-iiipt to save the liiiih; as the de¬ 
lay would neither he attended with succcs.s, nor leave 
a second opportunitj' of ainpuUitiiig with an equal 
chance of rc.seuing the patient from danger. U’Jicii 
the bone was completely fractured, or sjiliiitcrcd by 
a ball at its iiiidille, or above that point, Seliinucker, 
very judiciously, never waited for the bad symp¬ 
toms to eoniiiieiiee, but anijnitated before they h.ul 
h.ad time to originate; and, when the iqieration w's 
done early <-nough, most of his patients were s.ived. 

On the contrary, when the oper.ition hail been de¬ 
layed Some d:i)s, .and inflammation, .swelling, aiul 
fever had coiiie on, the issue was niiicli Ic.s firiii- 
nate. The correctness of the opinion of tin'., expe- 
rieneed surgeon is i-onfirined by the v'.iliiabic te-ti- 
mony of our .army surgeonsj who had opiiortiniilii -, 
in the coiir.se of the late war, of .seeing iii.inv of lhos<. 
severe gim.shot injuries of the lliigh." In p.irticul.i.-, 
the fiillowing obicrvalious upon the point under 
eonsideratioii, delivered by Mr Oiithrie in his 7V, «■ 

Use on GiiHi/tol n'./nmh-, arc entitled to the greatcs > 
.attention. “ 'I’lie danger and difficulty of cure, .u- 
tendant on fr.actures of the femur from ginisliot 
woimd.s,’’ says lie, “ depend mueh on the p.irt o ' 
the bone injured, .and, in the con-iilerauon o*' 
the.se eireiimslaiiees, it will be UM'ful to divide it in¬ 
to five parts. Of these, the head and in-ek, inelnd- 
ed in the ea]>.siilar ligament, may be eimsidcred the 
first; the body of the hone, which inaj be ilivided 
into three parts; and the sjioiigy portion oftlio lower 
end of the hone, c.xterior to the eaji.siilar ligannnt. 
forming the fifth part. Of these, the fr,.ctiires of 
the first kind are, I lielieve, .ilways nltiinateU’ f.it.al, 

.although life may be jirolonged for some time. 'I'lie 
upper third of liic body of the bone, if badly frac¬ 
tured, goiuTiilly causes death at the cud of six <ir eight 
weeks of acute Mi'I'criiig,* ] li.ive .-een fewescajic, and 
then not with an u.-efiil iiiiib, that had been badly Irae- 
tiired in the niiildle i).irt l-’ractiircs of the lower or 
fifth divi.siiin are in the next degree dangerous, as 
they generally aii’eet the joint; and the least dan¬ 
gerous arc fractures of the lower tliird of tlie body 
of the bone.” W ith re.spect even to these, Mr Outli- 
rie also admits, that, when there i.i much shattered 
bone, the danger is great; so that a thigh fr.i'lored 
by gunshot, even witlunit particular injury of the 
soft parts, is one of the most d.iiigeroiis kinds of 
wounds that ever occur 

The very important maxim in military surgery i- 
now completely settled by the general ic.sent ot' e\ cry 
experieiii-ed army surgeon, namely, that, when a limb 
is so injured as to leave no rational ehanee of ulti¬ 
mately preserving it. aniputiitiun slioiild he jierforiii- 
cd without delay, before inflanmiatioii, fever, and 
other laid symi)tom.s originate. Tliis rule is parti- 


* None of the cases of tlds kind which fell under our own observation lusted so long. 
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Surgery, cularly applicable to the oa^cs of compound fracture diatc amputation is the right practice. , Fractures of 9mn«fy. 
of the femur above specified as reejuiring the opera-, the patella, without injury of the other bones, will 
tion. sametiine.s admit of delay. Even extensive sworti 

Another kind of injury, urgently demanding the wounds of the elbow joint are alleecd by Baron 
immediate perfonnance of amputation, is that in Larrey to demand iinmeiliate amputation, 
which a considerable portion of tlie wlit»lc thickness 'I’he common doctrine in the treatment of mortifi- 
of a limb lias bi-en earried away by a eannoii-ball or cation has always been, not to attempt amputation 
Inunb. 'J'lie necessity of this practice was inculcated until the stoppage of the disorder is denoted by tlic 
by .M. Faure himself, in former day.s one of the chief ajipearaiiec of a red line on the margin of the living 
ojiponent.s of operating in the early stage pf gunshot skin. However, the observations of Baron Larrey 
injuries; and it is strongly insisted upon in the va- tend to prove tliat this maxim, if acted upon in cases 
luahle writings of Schmucker, L.arr[y, ite. of inortifieution from gunshot wounds and external 

Wlieu a boily, jjropclled by the* cNiilosioii of gun- injuries, would be jiroductive of tlie worst con.se- 
powder, strikes a limli so as to snia-li the boiios, and ipienecs, and leave tlie patient hardly a jiossilnlity of 
violently contuse, lacerate, and ileeply ti'ar away the recovery. On the contrary, he .strongly urges the 
sort jiarts, amputation ought not to he dekiyed. If speedy pcrfovniance of the operation, even though 
the operation he jiiit off, all tlie iiijiirerl parts will the niortificatioii lie yet in a spreading state. It was 
soon he attacked with gangrene, and the eoiistitu- I’ormerly imagined that the stump would always be 
tion 1)0 so generally and severely disordered, that a attacked with gangrene, if amputation were done 
second opportunity of removing the limb will hard- under these cireimistances ,* but moilern experience 
ly be aflbrded. It is hut justice to tlic memory of contradicts this o))iiiion, and some observations, made 
Mr Faure to mention, that tin’s was a kind of ease, by Mr ].uw rtnee on this point, will be i’oiind to cor- 
whieli he particularly pointed out, as rcrjuiriiig tlie roboratc the view of the subject given by Larrey. 
operation without tlie least delay. {Mrd. CJiir, Tinns. Vol. VI.) 

If a similar body were to carry away a great mass 'I'he e.stahlishment of the propriety of the severe 
of the sort parts, .and the principal vessels of a limb, ojieration of amputation at the hip-joint; the deter- 
withont fracturing the bone, imnu-diate amputation mination of the eiremnstanees under which tliis at- 
i.s projHT. .Mr (luthrie also lays it down as a rule, tempt to .save the patient should he made ; and the 
to ojierate witlmul loss of time, w hen the artery and settlement of the best maimer of performing the ope- 
vcin on the inside of the thigh are injured, even ration, are also .some of the useful results of the at- 
though thine .should he no fraeture. Tliis gentle- teiitioii and zeal, with which the practice of surgery 
man likewise approves of the s.mie ])raetiee, when a lias been cultivated in modern times. As there are 
wound of the femoral artery accoiiip.mies a I'racture un<|uestion.al)ly some descTiptions of injury where 
of the thigh-bone. life must inevitably be lost if this proec-eding be re- 

Aiiother ease*, doin.inding the iminedia‘-e perform- jected, and exjierieiiee jiroves that it sometimes im- 
aiice of amputation, is wliere a grape shot has stniek swers, an important eoiisiJerntion is, What cases 
the tliick jiart of a limb, broken the lionc, divided are most proper for it ? Here we fully agree 
and torn the muscles, and destroyed the principal with i)r Thoiii.son, that the examples in which it is 
nerves, without iuterfering, however, with the main particularly called for, and where no delay shoulil 
artery. Mr (iuthric .says, tliat if a c.annon-.sliot he sufl'ered, are those in which the head or nock of 
strike the back part of the thigh, and carry away the liiigh-bone has been fractured by a musket-ball, 
the imisetilar part behind, and with it the .sciatic grape-.shot, or small jiicce of shell. Larrey tiiinka 
nerve, amputation is neecssary, even though the the ojieration projier where the thigh has been shot 
bone be unhurt. In this ca.se, he would not make oif high iiji, or where the femur and sort j)art.s near 
a circular incision, hut save a flap from the fore jiart, the hij) have been broken and extensively lacerated 
or sides, to cover the hone. by a cannon-ball or shell. Under such cireuiiistances. 

If a sjient eaiiiioii-hall, or one that has been re- however, the ojieration, though pcriiajis the only 
fleeted, should strike a limb obliquely, without jiro- chance, must .ihuust always fail, l^causc injuries of 
ducing a solution of cuntiiiiiity in the skin, as often this description occasion a shock to tlic constitution, 
liappcns, the parts which resist il.s action, sucli as of which the jiatient mostly sinks cither immediaU'- 
the bones, mu.scles, teiidon.s, ajioneuroses, and ves- ly or in a few lioiirs. There have now been at least 
aeks, maybe crushed and l.aeer.ited. Here, if the three successful amputations at the hiiv-joiiit; the 
liones should feel through the .soft jiarts as if they first was done by Larrey, the second by Mr Brown- 
were smashed, and a kind of fluctuation iiidic.atc the rigg, and the third by Mr Guthrie. All the examples 
rupture of the large vessels, ainjiutation should take W'ere gun.shot injuries, the only cases, we believe, in 
place without delay. The real state of the jiarls un- wliich the operation is ever justifiable. For further 
der die skin, how'cver, should first be examined by observations on this subject, the reader may consult 
means of an incision, whieli, when tlic j)rincij)al ves- Cooper’s Dictionary of Surgery, where will be found 
sets and the bones have eM-ajJcd injury, will be of it- a description of the various methods of operating, 
self adequate to afl'ord relief, by letting out the large and a detail of tlie reasons fur or against all the dif- 
quantity of extravasated blood generally found in ferent inotles which have been jiroposed. 
such cases under the iiittguments. Amjmtation.s, in generiU, have been of late years 

When the articular heads of the bones are much much imjiroved by tlic rejection of the large clumsy 
broken, esjiecially those which form the joint.s of the ligature.H, which were formerly used; whereby con- 
knee or foot, and tlic ligaments are lacerated, imnic- siderablc irritation was kept up, union by tlie first 
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intention materially prevented, Uie formation of 
large abscesses promoted, and secondary hemor- 
rbage rendered iniich mure frequent, than at the 
present time. Mr Lawrence adopts the plan of 
tying the vessels with fine silk ligatures, and cut¬ 
ting off the ej^s as close to the knot as is consistent 
with its security. Thus the extraneous matter in 
tile wound is reilucetl to the insignificant (juantity, 
which forms the noose actually surrounding the ves¬ 
sel, and the knot by which that noose is fastened. 
Of the silk which he commonly employs, a portion, 
sufficient to tie a large artery, when the ends arc 
cut off", weighs between and of a grain ; a si¬ 
milar portion of the thickest kind wtighs of a 
grain, and of the slenderest .ir'ii* • 

Mr Lawrence observes, that the kind of silk twist, 
which is commonly known in iJie shops by the name 
of dentists'silk, and which is used in making fishing 
lines, is the strongest material, in [iroportioii to its 
size, and, therefore, the best cahailated for the piir- 
jiosc, which re(|uircs considtruhle force in drawing 
the thread tight enough to divide the fibrous and in- 
ternal coats of the arteries. 'I'liis twist is rendered 
very hard and stiff by means of gum, which may be 
removed by boiling it in soap and water; but the 
twist then loses a part of its strength. The sloiilest 
twist which Lawrence uses is a very small thread, 
compared with ligatures made of inkle. 'i'lie 
quantity of such a thread necessary for the nuo.se 
and knot on the iliac artery weighs g’,, of a grain ; 
or, if the gum has liei’ii rcinoveil, about j',;. 'I’his 
gentleman’s ex})cricnec fully iiroves, lliat there 
is no danger of these ligatures cutting complete¬ 
ly through the vessel, as certain .surge()n.s lia\e 
apprehended. JSonie objections have bec'ii urged 
again.st the practice, on tlie ground of its giving 
rise occasionally to little festerings, and oven to 
ill-looking ab.sccsscs ; hut, it is justly mnarked 
by Mr Lawrence, in reply to tliese objections, 
that us they arc not accompanied hy any de¬ 
scription of the niaterials, nr size of the ligature, 
nor by any details of the unfavourable euse.s, we 
e.innot judge* whether tiic events alhuh'd to are to 
he attributed to tiic method iUelf, or to the way in 
which it was executed. {Med, C/iir. T7inn. \\)1. 
VJ.) In a paper of later date, he .says, hi.- I’urtlicr 
experience has cunfirmed the usefulness of tlic me¬ 
thod ; that, by diminishing irritation and iiiflainma- 
tiun, and simplifying the process of dressing, it very 
materially promotes, the comfort of the patient and 
the convenience of the surgeon ; while it has iiot]>ru- 
diiced ill consequences, or any unpleasant effect in 
the eases wliieh have come under his own observ-a* 
tion. The small knots of silk generally si*paratc 
early, and come away with the discharge; where 
Uie integuments liave united by tlie first intention, 
Uie ligatures often come out rather later with 
very trifling suppuration, and, in .some instances, 
tJjcy remain quietly- in the part. (Op. cil, Vol. 
VIII.) 

Syjiliiiis. In relation to syphilis, tlie judicious and impartial 
investigations of modern surgeons have succeeded 
in dispelling a considerable number of erroneous 
doctrines formerly entertained respecting this intri¬ 
cate and perplexing disease. Amongst other things, 

Mr Hunter inculcated, that " the venereal matter. 
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when taken into the constitution, produces an irrita- Snrgtry- 
tion, w’hich is capable of being continued, independent 
of the contimianee of absorption, and the ronstitution 
has no power of relief; therefore, a lues venerea con¬ 
tinues to increase.” The same criterion was proposed 
hy Mr Aberiiethy, w ho states, tliat the “constitutional 
symptoms of the venereal di.seasc are generally pro¬ 
gressive, and never disnjipenr, unless medicine he 
employed." Ami, notwithstanding some dissent 
m.ay be traced in both old and recent writers, from 
the belief tliat mercury was absolutely essential to 
the cure of .sypbili.i, and an opposite conelnsion 
might easily have been ni.ade from a review of tile 
whole history of the subject, including the practice 
of fi rmer and present times ; still the eontr.ary hytm- 
thesis was what was always taught in all the great me¬ 
dical school-, of tlH.s country, even till within the last 
few year.s. Ihit tiiis mistaken notion no longi-r pre¬ 
vails : and no fact.-i are itiorc completely established, 
than that mercury, however useful it may frequent¬ 
ly lie in the treatment of this disease. Is not abso¬ 
lutely neee.ssar 3 for the cure either of the primary 
or secondary symjitom.s ; and that the disease, .so far 
from always growing worse, unles.s iriertury be ad- 
miiiistered, ultimately gets wi-ll of itself, w itiioiit the 
aid of this or any other medieine. If any man yet 
doubt the general truth of this sfitement, let him 
impartially consider the many facts and arguments 
hroiiglit forward in proof of it, in the writing.s of 
l.)r l‘'i-rgiis.soii, Dr Ilennen, Dr l'hoiii.son, Mr 
Hose, Mr (hillirie, Mr Uaeot, and others. In short, 
if there he sueli a sceptic now living in this coun¬ 
try, let him perii.se the returns made by the sur¬ 
geons of the vvlioh* liritish .army ; let him consider 
the evidence of the surgeons of other countries, 
esjieeially tliat of t'ullerier, who anminlly demon¬ 
strates to his ela.-.s of jiiqiils the cure of venereal 
ulcers without mercury ; and the testimony and 
practice of the (Jernii.n surgeons, who were attach¬ 
ed, during the war, to regiiii.-nts of their eountry- 
iiien in the llritish service. The fact is, therefore, 
indisputable, that the venereal disc'asc, in all its or¬ 
dinary and diversified forms, is ciqiahle of a sjionta- 
neoiis cure; and, consequently, that the question, 
wlietlier a disease is sypliilitie or not, can never lie 
determined !iy the eireiuustanee of the complaint 
yielding, .and hiiiig permanently cured, without the 
aid of mercury. Yet, as Mr Hose has oh.served, the 
supposition that syphilis did not admit of a natural 
cure, and that mercury was the only remedy that 
had the power of destroying its virus, was of late 
.so miieh relied upon, that, where a disease had heen 
cured without tlie tise of that meflieiiie, and did not 
afterwards return,—such i'aet alone, whatever might 
have been the symjitom.s, vvas regarded as sufficient 
proof, that it was not a case of .syphilis. And, as 
the h.inip writer very judiciously remarks, the refu¬ 
tation ofthe.se notions is of considerable importance, 

“ not so iiiueli ill reference to the treatment of 
sy))liilis, under common eireumstauccs (for the 
strikingly good effects of mercury will probably not 
render it advisable, in general, to give up the u.se of 
that remedy”), as to the change it will prcKliiec in our 
views of the diagnosis of the disease. Tlie distinc¬ 
tion, which has engaged such a share of attention of 
late years, and w hich is evidently so important be- 
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'••ir . iv. tween sypliili.s and syphiloiddNeascs, has been made 
to (lepcml so much on the former admitting of no 
cure, except by inercury, that, if this principle 
should Ilf found to be erroneous, the diiGculties 
which hi'.\e attended it w’ill be in a great measure 
exjdained. {Med. Vhir. Tram. Vol. VITI.) 

J)r Ver^n son assures us tliat, in Portugal, tltc 
diM'.isc, in its primary stat<f amongst the natives, is 
t iiralile without mercury, by simple l«i]>ieal treat- 
■lu-iit; that the antisypliilitic woods, combined with 
-i.ilorillcs, are an adecpiate remedy for constitutional 
sjinptonis; and that the virulence of the disease 
has there heen so itnieh mitigated, tliiit, .after riiii- 
iiiiig a certain course ^commonly awild one) tliroiigh 
tile respectite orders of parts, according to tlic 
known laws of its juogress, it exhausts itself, and 
ee.isc.s spoiitaneoiisl}'. (Op. cit. V'ol. IV.) The eon- 
cliisioii to whicli tlie writings of Mr Pearson led, 
long before rei ent investigations Ijegan, was, tli.at ve- 
Jici'c.al sores might be benefited, and even healed, 
under the use of several inert in.signific.aiit niedi- 
cines, Unt, amongst modern writers, wc fiml Dr 
fliillcrliuek one of the earliest in distinctly asserting, 
that the healing of a sore without niereiiry was no 
tc-'t of its not being venereal. (Ucmiuh on the Opi- 
luoiii of the tale ,/. flunlrr, 17hS).) It is curious to re¬ 
mark, tli.at thi.s imjiortaiit trutli i.s rendered ('ons[>i- 
cuous in the treatises of itlr Pearson ami Dr Cliit- 
terhiiek, tiiongli both these gentlemen w ere, at the 
time of their publisliing, as imieh advocates for full 
niereun'al courses as ean well be coiiecived. Put, 
although llie whole history of syphilis, .and of the 
cilccts of various articles of the materia nicdicn, if 
carefully reflected upon, must have leiltoihe above- 
mentioned inference; the truth was never pl.aced in 
sncIi a view as to coiumand the general belief of all 
the most exjieric'ncial surgeons in thi.s and other 
eoiintriis cif Kiirope. It is not meant, that the truth 
v.-,.s not seen and remarked bj" sever.al of the ohler 
writers; for th.it it was so any man may eonvinee 
himself by referring to tlieir work.s. Put it is to he 
iimlerstood, that a great deal of indecision could 
never be rt nouiieed as long as prejiuliees interlia-ed 
with the only rational plan of bringing the tpiestion 
to a final settlement; wi: mean that of iii.stiluting 
isperiments upon a large and imptirtial scale, open 
to tlie observation of minieroiis judges, yet, under 
sue li < oiitrol, ;i.s insured the rigorous trial of the non- 
iiiereurial treatment. Nor could such investig.ation 
be so well made by any class of jiraetitioners as the 
.army siirgeon.s, whose jiatierits are lunneron.s, and 
obliged to follow strictly the treatment ])rescribed, 
without any ))ow'er of going from hospital to liospi- 
tal, or from one surgeon to another, as caprice nniy 
dictaU'; or of eluding the observation of the medical 
nttendanls after a seeming recovery. To ns it ap- 
]>ear.s, that the most important and cautious duen- 
ment yet e.xtant, on the two (piestions ol'the po-uibi- 
lih/ and ejpcdieiwjj of curing tlie venereal disease 
without mercury, is the paper of Mr Rose. For, 
let it Jiut he a.ssuiiied, that, because the army .-iir- 
geons find the venereal disease curable witbont mer¬ 
cury, they mean to reeoinmend the totul abandonment 
of tliat remedy for the distemper, any more tlian 
they would argue that possibilitij and CJtpcdiency arc 
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synonymous tenn.s. At the time when Mr Hose Sur^cti. 
published his observations, he had tried the non- 
mercurial treatment in the Coldstream Regiment of 
Guard.s, during a year and three quarters, and had 
thus succeeded in curing all tlic ulcers on the p.arts 
of generation whicli he met with i]|;,that periwl, 
togetlicr with the eoiistitntional symptoms to wliieh 
they gave rise. “ I m.iy not be w.arrantcd in as- 
sertiiig;*’ says this gentleman, “ that many of tlicse 
were veneri-al, but, undoubtedly, a considerable 
number of them had all the np[)caraiices of primary 
sores produced by the venereal virus, and nro.su 
under eirenmst<anees where there had been at least .i 
po.ssib!lity of that virus having been a]>plied. Ad. 
iiiitting tliat there is nothing so charneteristic in a 
ehariere as to furnish incontrovertible jiroof of its 
nature, it will yet be alloweil, that there are many 
synifitoiiis Common to siieli sore.s, .'ilthoiigh not eu- 
tirely peculiar to them; and whenever tliese are met 
with, there are strong grounds to suspect, tliat they 
arc the ell'ects of the .syphilitic virus. In a .sore, 
for iasta..ee, appearing shortly after a suspieioas 
connection, where there is loss of substance, a 
want of di.sposition to granulate, and an indurated 
margin .and base, there i.s certainly a probability of 
th.at poison being prescml. Amongst a number of 
eases of Mil’ll a (le.seriptioii, taken indiscriniinateJy, 
the proliability of some being venereal is materially 
increased, and inu.st at Iasi .‘ijijiroaeli nearly to a 
eiTlainty. <Iii this principle, .some of tlie .sores here 
referred to mu.st have bei’ii venereal. They were 
also seen by diflerent surgeons, on wlio.se judgment 
1 would rely, wlio agreed in considering many of 
them as well-nuirked eases of true elianere.” 'I'he 
men thus treatid were examined ahnust every 
week for .i consiflerahle lime after their apparent 
cure, “ both that the first approni'li of constitu¬ 
tional symptoms might be observed, and tliat any 
deception from an underhand use of inercury might 
be guarded against.'* In Mr Rose's practice, all 
iilea of .sjieeiiic reincdie.s was entirely laid aside. 

'i'lic patients were usually confined to their beds, 
and siieli local applications were employed as tlie 
appearances of tlie .sores seemed to indicate. Ape- 
rieiit uii’dieiiiea, antimony, bark, vitriolic .acid, and 
oeciisioHjilly sarsaparilla, were administered. Upon 
an .‘iverage, one out of every three of the sores, thus 
treated, was followetl by some form or another of 
eon.stitiitional affeetioii; this was in most instances 
mild, and sometimes so slight/ that it would have 
escajied notice, if it had not heen carefully sought 
for. 'I'Jie constitutional symptoms were evidently 
not such as could be riigardcd as venereal, if we give 
credit to the commonly received ideas on the sub¬ 
ject. t.'aries of the bones, and some of the least 
equivoeal syiiqitoms, did nut occur. In no instance 
was there tliat uniform progress, with unrelenting 
fury, from one ordi-r of symptoms and parts affected 
to another, which is considered as an essential cha¬ 
racteristic of true syphilis. The constitiitiontJ .symp- 
toins b1.so yielded without the aid of mercury ; and 
frequently, primary sores, corresponding to what 
has been called the true chancre with indurated 
base, were cured in this manner; yet without being 
followed by any secondary symptoms. Wc arc also 
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Surgery, infimitfed, that serenil cases occurred of a dtisttf of 
ill-conditioned sores over the whole inner surfate' of 
the prepuoe, ^d behind the corona glandis; and 
also of a circle of small irritable sores, situated on 
the thick^ied and contracted ring at the extreme 
margin of the prepuce. These occasionalljr produo* 
ed buboes. None of the sores of this description 
were followed by any constitutional affection. Mr 
Hose bears testimony to the ill effects of mercury 
and stimulants'in cases of phagedenic ulcers, and 
confirms an opiniem, not uncommonly prevailing, 
that they are seldom followed by scconciary symp- 
t(ms; which ofiinion, perhaps, ought to be qualified 
with the'condition, mentioned by Mr Guthrie {Med. 
Chir. Trans. Vol. VIIL), that no mercury be given; 
for, in this circumstance, secondary symptoms are 
more frequent 

But, although the fact of the possibility of curing 
every kind of ulcer on the genitalis without mercury 
is now completely established, and it is of great im¬ 
portance with regard to the removal of an erroneous 
doctrine concerning the diagnosis, and also in en¬ 
couraging practitioners even not to be frightened 
into the use of mercury, when the patient's constitu¬ 
tion is in an unfavourable state for its exhibition, or 
the cose is of a doubtful nature; yet, the txpediesicy 
of the non>mcrcurial practice must evidently be de¬ 
termined by other considerations; the principal of 
■ which are, the comparative quickness of the cures 

effected with or without mercury; the comparative 
severity and frequency of secondary symptoms; and 
the generally acknowledged fact, that a syphilitic 
sore is nut indicated, witli any degree of certainty, 
by its mere external appearance, or, in<!ced, any 
other criterion. For the consideration of the evi¬ 
dence on these, and various other points connected 
with the present subject, we must refer to the last 
edition of Cooper’s Surgical Dictionary, from which 
many of the foregoing remarks are selected, 
iiiflnmniii- In the former article, a short section will be 
Min tho found upon inflammation of the iris; a disease u{)an 
which modem surgeons have bestowed all the at¬ 
tention which its importance required, and the re¬ 
sults, 08 m%ht be expected, hare been greater ac¬ 
curacy in the discrimination of the complaint, and 
much improvement in its treatment. The iris, next 
to the conjunctiva, is found to be that texture of tlie 
eye, which is most frequently affected with inflam¬ 
mation. It often becomes inflamed in consequence 
of stirgioil or occidental wounds of the eye-ball. A 
lieculiar and characteristic iritis is generally suppos¬ 
ed to be one of the constitutional effects of syphilis. 
Scarcely any disease, to whicli the eye is subject, 
has a more immediate or rapid tendency to destroy 
vision. 

In die idiopathic iritis, as Professor Schmidt has 
remarked, besides the rommon i^mptoms of oph- 
thalmy, certain changes happen at the very com¬ 
mencement of the case, indicating the seat of in¬ 
flammation. The pupil appears contracted, die mo¬ 
tions of the iris are less free, and the pupil loses its 
natural bright black colour. The brilUaney the 
colour of the iris Sides, and the part becomes thick¬ 
ened and puckered, with its inner margin turned 
towards the crystalline lens. The change of colour 
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happens first in the lesflur (;iide of the iris, which 
berames of a darker hue; and aft^wards in the 
greater circle, which-turns green, if it had been, 
grdyish or blue; and reddi^, if it had been brown 
or black. The redness accompanying these changes 
is bv no means considerable, and is at .first confined 
to the acWotic coat, in whidi a number of very mi- 
ihite rose-red vessels are seen, running in straight 
lines' towards the cornea. In the words of Mr 
Saunders, the vascularity of the sclerotica is verv 
great, whilst that of the copjunctiva remains much 
as usual, the plexus of vessels lying within die Utter 
tunic. The inosculations of these vessels are nume¬ 
rous,' and at the junction of the sclerotica with the 
cornea, they form a kind of zone. Here the vessels 
disappear, not being continued over the cornea, as 
in a case of simple ophthalmy, but penetrating the 
sclerotica in order to reacli the inflamed iris. The 
irritation of the light is distressing, and the patient 
is much annoyed by any pressure on the globe of 
die eye, or by the rapid or sudden motions of this 
organ. Considerable uneasiness is felt over the eye¬ 
brow, and acute lancinadng pains slioot through 
the orbit towards the brain. The pupil loses Its 
ciriailar form, becomes somewhat irregular, and pre¬ 
sents a greyish appearance. Wbra examined with 
a magnifying glass, this appearance is found to be 
producecl by a substance very like a cobweb, occu¬ 
pying the pupil, and which con soon aiUrwards be 
distiiiguisluxl, even without the aid of a glass, to be 
a delicate flake of coagulable lymph, into which die 
dentations of the irregular margin of the iris seem 
to shoot, and at these points adhesions are apt to be 
funned. In consequence of the.se adliesions, the 
patient, whose vision has been all along indiftinct, 
now complains of being able to sec only on one side, 
or part of an object. Lymph is next deposited on 
the anterior surface of the iri.s, and between the iris 
and the capsule of the lens, and often in such quan¬ 
tity, that it extends through the pupil, and hongs 
down to the bottom of the anterior chamber. If 
this process is not checked, the pupil becomes en¬ 
tirely obliterated, or the iris adheres to the capsule 
of die lens; a very small opening only lieing left, 
which is usually occupied by an opaque portion of 
the capsule, or of organized lymph, and the patient 
is quite blind. 

Shmidt, Beer, and many English surgeons, be¬ 
lieve one form of Irids to be syphilitic. The affec¬ 
tion of the iris may be accuinjiaiiied with other 
symptoms of lues venerea, or it may take place sing¬ 
ly before any of these have appcareiL A pale red¬ 
ness, all round the cornea, is the first symptom per¬ 
ceived in the syphilitic iritis : it is at first confined 
to the sclerotic coat, but die conjunctiva very soon 
participates in it, and afterwards is the reddest of 
the two parts. However few the vessels may be 
elsewhere, there is always a broad zone of diem all 
round the cornea. The redness is also described as 
having a peculiar tint, being brownish, something 
like the colour of cinnamon; or, as Mr Travers ex¬ 
presses himself, having a brick-dust, or dusky red, 
instead of a bright scarlet hue. The lymph, he 
says, is compact, and brown, and intimately adhe- 
rtot to the ins, instead of being curd-like, loose, and 
4 o 
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Stir^- of a dolour. (Sttrglfiti JEsstiyi, Fart 

l.y of the (^mes now (*rowe hazy, with¬ 

out l^iiig at any point actually.opaque. The pupil 
bpoip^ea ooniracted, and the jti$ Ikuted in its mo- 
tioha, 88 in common iritis; but tltf Pupil, instead 
P^^eaerving its natural situation, is urawn in tlic dn 
rectlon upwards and inwards, towards tlie root of 
the nose, and is irregular. 'J'he iris also loses its 
natural colour, and projects forwards. An aggra* 
vation of thf symptoms always takes place towards 
evening; the intolerance of light, and painful sensi¬ 
bility of th’i^, whole eye increasing, and a gush of 
tears following every change of light,and tempera- 
turei ' At length, a regular nightly pain kemiisi 
which is*'extremely severe, and strictly limited to 
that part of the cranium which is immediately over 
ihe eye-brow. It reaches its greatest severity about 
midnight, and then diminislies till about four or five 
o'clock in the morning, when it ceases. Afterwards, 
one or more reddish-brown tubercles, of a spongy 
look, arise either on the pupillary or ciliary edge of 
the iris, or on both of them, and grow rather fast. 
Sometimes little ill-conditioned ulcers are produced 
on the cornea, conjunctiva, or skin of the eye-lids. 
Even when the case teyninates in the most favoura¬ 
ble manner, the eve remuns, for a lung time, pecu¬ 
liarly sensible to me influence of cold and moisture. 
In ute iritis, which appears in conjunction witli 
eruptions, supposed to be connected with tlic abuse 
of nmreury, the inflammation is less active, tlian in 
the other forms of iritis. The pupil is not much 
cimtractcd, and lymph is less apt to be eiTused. 

' The principal danger of iritis is ascertained to dc- 
pmd upon the effusion of lymph, its quick organi- 
satioq^the rapid furmationtof adhesions between the 
iris and other mrts, and the closure and obstruction 
of the pupil. Now, in modern practice, the manage¬ 
ment of the disease is much more successfully effect¬ 
ed than twenty years ago, when in truth the nature 
of the case was but incorrectly known; mid the 
great thing that has led to the unproved treatment 
is die discovery of tlie fact, that mercury is one of 
the most effectual means of stop]>ing the cfliisioii, 
and promoting the absorption of lymph in the ad¬ 
hesive inflammation; a fact which was first particu- 
bu-Iy insisted upon by Dr Farre. 

In idiopathic iritis, before lymph is effused, the 
means most likely to do good arc copious bleeding 
and cathartics, followed by nauseating doses of tar- 
tarized antimony. This plan is to be assisted with 
leeches applied near the eye, and repeated accord¬ 
ing to the urgency of the caw. When the inflain- 
nation stops in this stage, Saunders states, that the 
cure may be completed by covering the eye with 
linen wet with a collyrium of ncetite of lend, and 
keeping the patient for some time in a dark room. 
Schmidt, however, cmidemns all cold applications in 
iritis as quite useless; and be asserts, that the only 
admissible topical treatment consists in fomenting 
the eye with warm water. In the first stage of the 
disease, he uys, blisters on tlie temple, or behind 
Ihe ears, have little or no effect, though they are 
JAmetimes useful when put on the nape of the neck. 

' But no sooner is lymph effused, than the principal 


ERV. 

aW 'of the‘surgeon shqiild be to bring eboulv its Buiftty. 
'ritoprption. Of all remedies for thls.parjwse, none'’'*Sr’^^ 
answer so well as mercury, which is to be freely ex¬ 
hibited, so as to affect the constitutioh as quickly as 
po^ble. The ointment, or j^iL hffdrargyri with 
opium, may be employed, and, in v^ urgent eases, 
the m^icine may be used both externally and inter¬ 
nally. In the second, or adhesive stage of iritis. 

Beer prescribes calomel combined with opium; ap¬ 
plies to the eye itself a collyrium, eontaining oxy- 
muriate of mercury, mwnlage, and a consiiierable 
proportion of viuum opii; and, when this application 
ceases to be effectual, he has recourse to a salve, 
composed of two drachms of fresh butter, eix grains 
of red precipitate, and eight gr^ns of the extract of 
opium. Frictions over the eye-brow once n day, 
with mercurial ointment, containing mercury, he 
says, will also have great effect in producing the 
absorption of the effused lymph. The late ^ Mr 
Saunders used to resist the tendency of the pupil to 
contract by means of the extract of belladonna; with 
which hc.snicarcd the eye-lids and eye-brows, or 
which he diluted with water, and then dropped be¬ 
tween the eye and eye-lids. 

In the Hyphilitic. iritis, general bleeding is not 
considered so necessary as in idiopathic cases. 

When the pain in the eye and head is,.severe, 
leeches may be applied, and the bowels emptied. 

The nightly attacks of pain are to be prevent^ by 
rubbing a simdl quantity of mercurial ointment, 
with opium, just above the eye-brow, a short time 
before the pain is expected to begin, and then cover¬ 
ing the eye with a folded piee.e of warmed linen. 

Mercury is to be employed so as to affect the sys¬ 
tem, either in the form of ointment, or of calomel 
pills joined with opium. 

The form of iritis, conjectured to proceed from 
tlie abuse of mercury, or accompanying ambiguous 
eruptions of the jiapiilar sort, or such as ace-not 
sypliilitic, also requires a combination of the de¬ 
pleting with the mercurial plan. This circumstance, 
in relation to the first of these cases, seems extraor¬ 
dinary, as involving the set'ming inconsistency of 
mercury being both the exciting cause, aad the anti¬ 
dote of the disease. But, thqugh iritis ooes present 
itself, aceomi>anj(.>d or connected with varihus sus¬ 
picious symptoms, and in individuals who have used 
considerable quantities of mercury, it cannot be said 
that mercury alone, that is, without the agency of 
some other additional causes, is really an exciting 
cause of iritis; or, if such assertion be made, the 
clear proof of the fact is yet wanting; and here we 
should also be disinclined to receive, as such proof, 
any rare and solitary instance of an attack of iritis 
after the free use of mercury in a case of a totally 
different nature from syphilis, or syphiloid disease. 

Mercury cannot lie supposed to render a patient 
insusceptible of iritis; and, therefore, a few uncom¬ 
mon attacks after its administfatiqn for liver rom- 
plaints,or otherdisorders quite uncdnnectedwithrues 
venerea, or the many diseases resembling it and con¬ 
founded with it, would prove little fr nothing to the 
point. In the meanwhile, the good effect of mercu¬ 
ry in the example of iritis, supposed to arise from the 
. * 
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pltvioila abuse df it, seeqta to be estaUidied 
u the infcHmatioii of mbst ralne to the* pacimiil 
surgeon. • * *' 

l^istty, we dull enumerate, amongM; recent in¬ 
ventions of great utility in prance, the bed, invent¬ 
ed by Mr I^le, for patients .with accidents and dis¬ 


ease requirilifar state tf’pdrni^ 
apparatus for m<«e /eSwtttl^ sect^ii^ mi nppet “I 
extremity; an oMedt tit gtpiA oonsthueiuie in »ao- 
tores of the’davi^iandeflMr injnries Of’Ae bones 
about the shoulder; ■ 
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n.^un(Wi(» SURllY,.an h^d English cbnnty on the banks 
and liatcnt. of the Thames,'^t^yhich, on-its northern side, it is 
separated from Mvdle^. On the west it is bound¬ 
ed by Berkshire and Hampshire; on the south by 
Sussex; and on the east by Kent. Its shape is an 
oblong, of moderate regularity, except on its north¬ 
ern siw, where considerable indentations ore formed 
by the curvatures of the Thames. Its length, from 
ca.st to west, is about thirty-seven miles; and its 
breadth, from north to south, about twenty-five. The 
area is 758 square miles, or 485,120 statute acres. 
iNipnlation By the census of 1821, tlie houses were found to 
and tjivi- 64,790, inhabited by 88,806 families s of whom 
14,944 w ae chiefly employ^ in agriculture; 46,811 
in trade, manufactures, or handicraft; and 27,051 
were comprehetuled in neither of iJiose classes. 
Tlic numlur of persons was 808,658; of whom 
189.871 were males, and 208,787 females. From 
its vicinity to the metropolis, more than twn-thirds 
of the inhabitants may be included in the numerical 
population of London. Southwark, one of the 
suburbs to the capital, and the hundred of Brixton, 
adjoining to it, contmn 267,09V inhabitants; and 
the other portions of the county are more thinly 
peopled than ihost parts of EngLiiid. The divisions 
ajrethirteenhundreds;andthe boroughsof Southwark 
and Guilford, comprising 146 parishes; all of which 
are within the diocese of Winchester. 
l-«<-r of the 'I^A face of the country exhibits great varieties. 

< iiuiiir|>. On the north, by die banks of the Thames, from 
Lambeth to Egham, the richness of the highly im¬ 
proved coqptry, the abundance of trees, the verdure 
of the meadows, the undulation of the hills, with the 
numerous elegant private houses, all display the 
most pleasing marks of taste, wealtli, and comfort. 
The centre of tlic county is a range qf chalk hills, 
much covered with thick underwood, intermixed 
with arable fields badly cultivated, and utterly des¬ 
titute of water. The south part, at the foot of this 
rmige of bills, is a flat clayey country, nearly impas¬ 
sable in the winter ; but covered with some of tire 
best and largest oak trees that are to be found in 
the island, llie north-western part exhibits a con¬ 
siderable tract of the most sterile black heaths that 
can exist; whilst, on the soudi-west, near Farnham, 
is some of die most productive land in England, 
rioductiont. The producdons of agriculture are various; and, 
at 8 chstance flrom the capital, scarcely differ ftrom 
those of o^er districts in similar circumstances. A 
greater proportion of clover and of sanfoin is culti¬ 
vated on the hills, where there are no natural mea¬ 
dows, thaih in most other parts of the kingdom. 
Wood is also grown in the same districta very ex¬ 
tensively. It is commonly sowed sHilh turnips, 
which are to be fed with sheep who will not touch 


that plant. It is' generally harvested heftnre the 
corn crops are ready for the sickle. Near 
the gkrden ground extends over several thousand 
acres. The growing of plants, for the use of the 
druggists and perfumers, engages much a^ntion j 
and those gardens supply peppermint, lavender, 
wormwood, chamomile, anniseed, liquorice, Poppy, 
and other similar articles. Hops are extensivmy cub 
tivated near Farnhajn, and are sold for h^ihernricff 
tlian tiiose of any other districts. * ' '■ 

There are no minerals now raised in the county ; Minewkand 
for, though iron is known to exist, and sfas fdriner- Pooiii. 
ly worked with charcoal, the improvemento in che¬ 
mistry have fixed that operation to the cool districtr. 

The fossil riches are valuable, especially ^foUer'a 
eartli, which is of tire best quality, and m abiind- ' 
ance, and supplies the cloth manuiacturers both in 
the west and north of England. Limes^tone is 
plentiful; and that,, as well as chalk, is converted 
into lime, upon a great scale, ibr the use of the 
builders of the metropolis. The quarries of Mers- 
tham produce an excellent firestone; and the sand 
near Dorking and Hyegate is in great request for 
making glass, hour-glasses, writing, and other pur- 
poses. 

The manufactures are various and extensive; but, Vanuroc. 
being almost exclusively near the metropolis, may turcs. 
more properly be considered as belonging to Loudoii 
than to the county of Surry. The principal of 
those are bretreries and distilleries on a magnificent 
scale. The tanners, rope and sail makers, glass, 
makers, starch and hair-powder makers, and the 
preparers of vinegar and raisin wines, carry on large 
trades. A few miles farther from London, chiefly 
on the banks of the river Wandle, the calico printers 
and bleachers have large establishments. 

All the rivers of this county empty themselves in- uiv* ™, (V 
to the Tliarocs: the only navigable river, besides nab, and 
that fine stream which bounds it, is the Wey, on 
which barges pass above Guildford into the Basing¬ 
stoke canal. The Mole is a beautiful small stream, 
celebrated for sinking into Uie fpround, and at somo 
few miles lower again emerging; it runs to the 
Thames. The Wandle is of short course, but of 
great value, from die vast quandty of mill machinery 
which it keeps in motion, and the emplcwment it 
thus affords to several thousand persons, ft rises in 
one spring near Croydon, turns a huge mOl within a 
few yards of its source, and runs nine miles before 
it joins die Thames. The Medway rises in Surry; 
but is a very small stream till it enters county of 
Kent. The Loddon, a small river on Ae western 
border, is chiefly valuable for the sAwly of water it 
affords to the Basingstoke canal. That canal wat 
one of the first executed in this part of the king- 
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„ itejoi In 1796 . jOie Croydon 

re^diira ^at town iVom die Tfaamea; and 

ucOeH attendini; it has {int R stop to its . _ , _ - , 

w*™ ^£n>ied ferther, as was orimhiJly intended, do/i. ^ ■(#. w.) 

^f^amrry canal runs parallel to the Thames; but, , . SUSSEX ah Englidt maritime ooanty, bounded BounduiM, 
by avoiding the sinuosities of that river mid the ' on the east by Kent, .on the north by that county 
whole of the metropolia, is expected to be beneficial and Surry, on the west by Hampshit'e, and on the^*”**®"** 
to the inhabitants tm the upper banks, by conveying south by die''Bridsh Channel. It is of an oblong 
. i ^ - -shape, brag about ftventy miles in length from east 
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coals and other heavy commodities to them, from 
ships, id a riiei^ Sate. Its entrance, from the 
T^nes below London Bridge, has a fine bason, ca* 
p^le of GQBtrining 100 sail m square-rigged vessels. 
Bailtfoeds haVe been constructed from Merstham to 
the ^Thames; but the project has not repaid the 
pereOns^wbo have advanced the capital a sufficient 
interest to induce any farther attempts.^ 

Antiquitiei Amoim die Uoman antiquities of this county are 
Krm&ie way, which traversed it, and the remains 
tog jecu. nmy g^jp pg traced near Dorking. The 

piles are still standing in the river Thames at Wal¬ 
ton, which were placra there by the ancient Britons, 
to impede the passage of Julius Cicsar. The veistiges 
of the encampments of the Romans may be distincUy 
traced a{ fiottlehill, at Waltonhill, and some other 
spots, ^mong the antiquities of later date, are the 
Palace of Lambeth, belonging to the see of Canter¬ 
bury; that of Famham, belonging to the see ol Win¬ 
chester ; the remains ^ the Abbey at Croydon; the 
Castle of Guildford; Waverley Abbey, and aomcother 
Saxon edifices. The meadow of Runnymead, St 
Anne's Hill, the seat of the fate Mr Fox, the park of 
Richmond, and the terrace there, with tlie palace and 
gardens of Kew, are all objects Aat excite a high de¬ 
gree of interest. 

The titles derived from this county are, Duke 
Beprcacnia. of Richmond, and Earls of Surry, Guildford, and 
Onslodr; Two members are returned to the House 
of Commons from the county, and two each from 
the boroughs of Southwark, Guildford, Gatton, Rye- 
gate, and Haselmcre. It is difiicult to say which is 
the county town. The elections are held at Guild¬ 
ford, and the assizes once in the year; the other 
assizes are held alternately at Kingston and at Croy¬ 
don. The gaol is in the borough of Southwark, and 
county meetings are generally convened at Epsom. 

The number of seats belonging to noblemen and 
gentlemen in this county is so great, as to forbid the 
noticing of even all those which in any other coun¬ 
ty would be deemed highly worthy of notice. The 
moat remarkable are, lus Maiesty^s palace of Kew; 
Claremont, Prince Leopold; Clandon Place, Earl of 
Onflow; Pepper Harrow, Lord Middleton; Oatlands, 
Dukeof Yorx; Pauishill, LordCarhampton; Ockham 
Park, Lord King; Bnsbridge, H.H. Townsend, Esq.; 
Addington Palace, Archbishop of Canterbuiy; Rooks- 
nist, C. H. Turner, Esq.; Nonsuch Park, S. Farmer, 
Esq.; Gatton, Sir Mark Wood; Nork House, Lord 
Arden; Betchworth, Right Honourable H. Goul- 
bourne; Norbury Park, Joseph Dennison, Esq. 

The chief towns and their population are, South- 
Work, 85,905; Croydon, 92R4r; Richmond, 5994; 
Cheitsey, 4279; Godalmtng, 4098; Kingston, 
4901 ; Dorking, $812; Faruh^, 3152; Gutioford, 
3161; Ry^ate, 2961. 
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to west, and no where more then twen^nsix miles 
in bre^di, from uortis to soui^ Its area is 1463 
square miles, or 996,820 statute^uAes. It is divided 
into six portions, called provibcislw Aqpes, which are 
again divided into sixty-five hundreds, and contain 
313 parishes. The greater port of the coupty is 
within the diocese of Chichester ; but the deanoriea 
of Pagham and South Mailing, and All Saints in 
Chichester, fibrm a part of the pMuliar of the Arch¬ 
bishop of Canterbury. 

The numb» of houses in 1881 was 36,28$, inha- Population 
bited by 43,565 Jamilies; of whom 21,920 were 
chiefly em^ytd in agriculture; 13,463 in trade, 
manufactures, or handicraft; and6188 comprehend¬ 
ed in neither of those classes. The numier of inha¬ 
bitants was 233,019, of whom 116,705 were males, 
and 116,314 females. 

The northern part of the county was finmerly Kae« of the 
wholly a forest, and still is very thickly covered withCounny- 
wood, and adorned with the finest oak trees in the 
kingdom. The soil is generally of so tenacious a 
clay, and so deep, that, until within a few years, in 
which roads have been made, and the navigation of 
the river Arun improved, the timber scarcely paid 
the expence of carriage to districts where it was 
needed. A range of chalk hills, known as the 3ouUi 
Downs, runs through the coimty parallel to tl}e 
coast, and in some points terminating in the sea. 

On tliese, vast flocks of sheep are fed; and in the 
small valiies intervening, the heaviest criros of wheat 
and other grain are rais^. In the south-west part 
of the county, there is a track of arable land of most 
singular fecundity. On some parts of^the coast, 
where the chalk hills recede from the shore, there 
are rich level plains, which feed some of the best 
oxen that supply the markets of the metropolis. 

The size of the estates vary much, but there are 
no very large proprietors. The forma in the weald Piopenr. 
or eastern vales ore generally small, those on the 
South Downs as generally large. The average rent 
of the land, according to the returns under the late 
Property-tax, was Ss. 9d. per acre. More than 
100,000 acres are not estimated at above Is. 6d. 
per acre: 70,POO acres of down land are estimated 
at 6s. per acre, and 170,000 of woodland at fis. per 
acre. The arable and woodland in the weald, ^bunt¬ 
ing to about 420,000, are estimated at 12s. The 
marsh land and the arable land in the south-prest 
have been let as high as 508. per acre. In the weald 
about one-third is andile, onb-third pasture, and one- 
third wood and waste land. On the south pide of the 
Downs, the arable exceeds the pasture in the propor¬ 
tion of thirty acres to one. 

The ggriti^ture of the oolBity is aa various as the AgntuUsK. 
diflbrences ofme soiL In the stiff lands cf the we^. 
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to tb« to^ of thk^owiui it 
The groviog of turnips^potatoea^ orlreanst'ii 

comoKHiljr found suffident to pfepm tbo land 
corn. Hops.are vo)^ .extondvolT^oulflri^ted jiirtha 
eastern part of the, county.; and.,a»'nearfy the whole 
manure of the &nnB is* w^ed to that plant/ tlw 
orojM of wheat and otbpr.gwn are usually scanty. 

The cattle of Sussex an celebrated through the 
.whole kingdonti JXbe eouis are of a deep redcolbur, 
with small head|ib..a^hlnn% thin and transpa^t, 
which rtti| out hodi^ 9 td^,iand towards the 

tips. The qiaipli^ 'in theit mJllc^is not equal to that 
of some other br^wia; hence, tbe;re Ore few dairies, 
and the cattle are chiefly reared for the sake of the 
meat, which is excellent. As much of the ploughing 
is performed hy oxen, they usually labour in h^ess 
three or four years, before they ore fatteneii. I^hey 
are but lightly worked, that, their growth may not 
be impeded; and it is not unusual to see eight and 
sometimes even ten oxen to a plough. Tito sheep 
of Sussex have roread gradually over most parts of 
the isliii;^ The sheep, known by the name of South 
Downs, have no horns, and their faces and legs are 
black or dark coloured. The flesh is surpass^ by 
none in England. Their wool is as fine as that of 
Herefordshire, and they reouire less food for their 
support than shMp of any other breed. 

There sure no numu&ctares in the county. The mak* 
ing of iron formerly gave employment to many {Krsons 
in the weald; but the invention of making it with 
coke instead of charcoal has removed it to uiosc dis¬ 
tricts where mines of iron and of coal are to be found. 
The only branch of industry that gives any employ¬ 
ment to the population, besides that of agriculture, 
is the fishery, which, in the summer, especially when 
the mackerel appear, is extensive. The prosperity of 
many places on the coast has arisen from the c^rowds 
of visitors who frequent them, for the pleasures of 
sea aif and bathing. Among those places Brighton, 
as the favourite residence of his present Majesty, is 
the most promiueut; besides which, much company 
is annually collected at Hastings, East Bourne, 
Hottendcan, Worthing, and Bognor. 

The rivers of Sussex are all streams of short course. 
The Lavant and Arun are navigable but a few miles 
from their mouths. The other.riverf;are the Adur, 
which, joining with the Ouse, runs by Lewes to New- 
haven; hnd the Bother, whidi forms an estuary near 
Rye. The only canal.w one that connects the towns 
of Petworth add Midhurst with the river Arun. 

There ate several remains of Roman camps in dif¬ 
ferent parte of the coanty, and the Stane Street rood 
may still be traced between Chidtester and Dorking. 
The Saxon remains are very numenAis, among whira 
the most remarkable are Pevens^.CaiSe, ana Battle 
Abbey. Anmdel Castle is a moat splendid modern¬ 
ised edifice, upon the site of the ancient erection of 
t^t name. Besides these, Bayham Abbey, Eridge 
Caade, BodQiam Castle, and the buildings at Win- 
cheliea, are worthy t^ attention of the ftndqua- 
rian. 

The titles derived from this couniy are«>Duke Of 



Si^aex; Earls of WincheMer, Aahbundieib^ aadChi- 


chestor; LoidM 
Thft. county ietH^ 
tmo for each qf/L 
Anmthl, 

liMhursil, ^oiiibato* > ■ - 
Lhe li^ remarkable <he l^jnrflioh atciuefSHai. 

Brighbm; GoodwooiC theLMta' pf .lUcmitoiid; Pet- 
Worth, £wl of Egfemont;' Ariiddel'Cap^' 
bfKotfrdk; ShefiMd Plaite, 

Caatle, Eari of Abergavenny; Ashbun^qp BeOee, 

Earl Ashbumham; Steluteafl,- Sei#^ Lewia 
Way; Parham, Sir Cecil Lord 

Colchester; Marisfield Park, > Sir Jbim 
Firle, Lord Gage; Stenm'er Park, Earl of ChicMiler; 
Ovingdean, Nathaniri Kemp, Esq.; Earthaih, Rqfrt 
Honourable William Huskiason; Weshdeata House, 

Lord Selsey. ^ , 

The most considerable towns and their pumlail^. Chief 
are, Chichester, 73621 Brighton,'24,4^9; LoW^ Towns. 
7083; Hastings, 608fi; Horsham, 4575; fot^ 

2852; East Grinstead, 3153; Arundel, 2511; Bye, 

8599. / 

See Young’s AgmuUural Stttxetf tfSutux } Bii^ 
sel’s Detention of Kent and Suuew ; Gilpin’s 101$- 
tervaiiont; Pennant’s Journey from London to the /rie 
qf f^i^t; Beautiei of England and Walet., (w. w.)' 

SUTHERLAND, an extensive coanty in the SitintiOB 
nwth of Scotland, situated between ST 53', and 
58* 36' north latitude, and between 3* 89', and*"*** 

5* IS' west longitude from Greenwich ; havity the 
sea on the south-east, west, snd north, Caithnesh on 
the north-east, and Ross-shire on the south. Frctn 
north to south it extends from 35 to 50 miles, and 
from west to east from 45 to 50, and contains, ocemd- 
ing to the latest authorities, which cannot, however, 
be'depended on as accurate, about 1,800.000 Eng¬ 
lish acres, divided into 13 parishes, which belong to 
-die synod of Sutheriand ami Caithness. Of the other 
divisions, the principal are, Assynt and Edderachy- 
lis on the west, and Strathnaver on the east;'names 
recogmzed by the inhabitants, and which still serve 
to designate the locality of the natural objects and 
other circumstances of the country. 

The coast of Sutherland, like that of the other Surftce. 
Highland counties of Scotland, presents a succession 
of inlets of the sea, and bold pnHnontories, with a 
number of rocks and islets. The principal arms of 
the sea are Loclis Assynt, Laxford, and Indiard, on 
the west; Durness Bay, Loch Eriboll, the Kyle 
Tongue, and the. bays of Torrisdale and Strathy on 
the north; and Lock Fleet in the Frith of Dornoch, 
on the south-east: and the more remarkable promon¬ 
tories are, Rn Stoir, on the south side of Loch As¬ 
synt; Cape Wrath on the north-west extremity of the 
county; Far-out Head, and Whitten Head, on the 
norUi; snd Strathy Head on the north-east. The 
interior consists of mountains, mosses, lakes, and 
streams, presenting great variety in form, but 
ahnost all having the same general character of 
being barren, ruued, and dismal, more especially 
on the western siw; and so closely thrown together, 
that there is no valley of any extent, and scTdmn a. 
tree or a shrub to relieve die eye. The Assynt 
mountams have not even heath to covtt their naked* 
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acM. except in petchei wnftng tb^jtrocke near d^eir 
bee^. exceptiona to this generri char^ 

ciir'dn'{he‘'eastem coast, along the Dornoch. Fntn, 
eadiMtthe bankat^afew of die Jakes aiid rivulets} 
hMUrin a general view, these are m inconsiderable, 
t tift, according to the writer of the A^icuUural 
Bmort, the cultivated land, green pastures, and 
^wds, do not much exceed 60}000 acres, or about 
one-diirdeth part of its area; and the cultivated 
land alone U iltde mwe than one acre in a hundred. 
The "li"***" of the east coast, however, is not 
so severe as to prevent the growth of wheat, which 
sometimes ripens as early here as in many parts of 
Englimd. 

The principal streams arc, Oickel, Fleet, Brora, 
and Helmsdale, which fall into tlie Dornoch hrith 
on the south-east. The tide renders the Oickel na¬ 
vigable by vessels of SO tons, for about 12 miles, 
mSl for boats for about eight miles farther j and they 
have all good salmon fisheries. These rivulets have 
their source among the mountains, in the centre of 
the district, and flow south-east. In the same quar¬ 
ter a number of streams take their rise, and flow 
north; such as Stralhy, the Naver, which gives its 
n ^nn. to the tract called Strathnaver, the Dinart, 
&c., most of them containing salmon. The most 
considerable lake is Loch Shin, about 20 miles long, 
and one broad, situated on the southern side of the 
county, through which flows a stream of the same 
name, which falls into tlie Oickel. There are seve¬ 
ral others of considerable extent in diflerent parts, 
the whole occupying about 47 square miles, or up¬ 
wards of 30,000 acres. On the nortli coast the sea 
has formed some remarkable caves in tlie limestone 
rock, particularly one at Smow, to tlie east of Balna- 
keel of Durness, 32 yards wide, and 20 yards high; 
and another at Fraisgill, 50 feet high, and 20 feet 
wide at its entrance, but contracting by degrees till 
its termination, more than half a mile under ground. 

Coal, limestone, marble, and sandstone, are found 
in Sutherland; and it is supposeil to contain other 
minerals, which either have not been explored, or 
tumc<l to any account. On the rivulet Brora coal is 
now worked to some extent; and connected with 
these works, a railway has been rwently formed 
from them to the harbour at its mouth, witli salt¬ 
works, at which the small coal is consumed. Lime¬ 
stone of a good quality abounds on the coast, ond is 
also found in some parts of the interior. At Lead- 
more and I..ead-beg, in Assynt, excellent marble, 
some of it white and pure as alaliaster, has been 
wrought 1^ Mr Jopling from Newcastle; and a black 
kind, streaked with yellow veins, occurs in Eddcra- 
ehylis. Clay fit for bricks, tiles, and the coarser 
kinds of pottery, is also found on the east coast upon 
die Sutherland estate. 

This county, which is valued in the cess-books at 
L. 26,193, 9s. 7d. Scots, is divided among 13 pro¬ 
prietors. Of this valuation the Sutherland estate. 
Mlonging to the Marchioness of Stafford, Countess 
of Sutherland in her own right, is almost two-thirds, 
and that of Lord Ueay nearly a seventh part. The 
fonner contains about 890,000 English acres. Ski- 
bo, Bighouse. and Stratby, are eacli above L.500 
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Sootss the othogTuiider that valai|don.' In ISIS tljte SutMand. 
anMiJrentolofthe''lfBd8ia>dhotije8, asretwnedun- 
oiat the Property-tax Act, w«e L.88,4S8, Ss. 4d. in- 
eluding abont L. I 7 OO as the rent of the salmon 
and outer filheries. More than half the valuation 
* ia held under entail. The principal seats are Dun- Seaii. 
robin Caide, the Marchioness of Staffird, on the 
coast of the Dinnoch Frith, , in the parish of Gol¬ 
spie s Skibo, Dempster, on ’an inlet of the same 
fridi, near the south-easttk-n comer of the county; 
and. Tongue Castle, Lord, B^,* on the Kyle of 
Tongue, on the north, co^. ‘rMost bf the other 
proprietors have good modem houses, all of which 
are situated near the coast- In no part of Britain 
has a greater change been effected in so short a pe¬ 
riod as in Sutherland, and this chiefly by the spirit 
and liberality of its greatest proprietor, the Marquis 
of Stafford. Within these twelve or fourteen years, 
roads, bridges, harbours, and villages, have been 
constructed wherever they seemed to ijc required; 
and both the natural and moral obstructions to the 
improvemert of this extensive territory have, as &r 
as it appears practicable, been in a great measuM 
overcome. 

In this, and in some other parts of the Highlands, 
there is sdll a class of landholders called wadsetlers, 
once numerous in the other counties of Scotland. 

These men, having advanced money to the owner 
of an estate, obtained from him a temporary right to 
a certain portion of it as a pledge for their security, 
corresponding in yearly value to the interest of the 
money lent, and subject to redemption upon its re¬ 
payment. The practice of granting securities of tliis 
kind has long since fallen into disuse; but several 
of them still subsist, or subsisted very lately, upon 
the Sutherland estate, especially upon the south-east 
coast. Lands of L. 200 Scots valuation, instead of 
L. 400 Scots, as in other counties, afford a vote in the 
election of a member for Sutherland, whether held 
of the Crown, or of the Earls Sutlierland. 

The tenantry include nearly all the other iuRabi^ 'Ji'cnaiury. 
ants; and small as is the population of this county, 
the number of these tenants is out-of all propor¬ 
tion to the extent of the productive land. Except¬ 
ing along the 8outh-ea.st coast, where there is a 
stripe of arable land, seldom so much as a mile in 
breadth, there ia nothing that deserves the name of 
an arable fam; and scarcely any where as much 
and lying contiguous as would form one; the val¬ 
leys in which the waters flow being very narrow, 
and rile soil often of an infaior description, besides 
being exposed to inundations from the swelling 
of the mountain torrents. Yet these valleys or 
straths, in many instances, are tenanted at the rate 
of one family for every acre of arable land; the people 
living in mi^able huts, without chimneys or win¬ 
dows, under the same roof with their live stock, 
which pasture on the higher grounds; and cultivat- " 
ing the ground for oats, bear, and p^toes, with « 
crooked spade, or cascrom, instead of the plough ; 
theircattle perishing for want in hard winters, and 
themsdves sometimes reduced to the necessity of 
living upon thehr blood. Such is the system that 
prevailM till lately over ell the Highlands of Scot- 
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AuthffW- lotidf aod which, though giving Wiy, still pnvkils 
**” '*• over 8 grest part of Sutherland!^ The diange, where 
it has occurr^, has been owing the introduction 
of sheep; of which there are now several considerable 
flocks, chiefly of the Cheviot breed, which, under 
proper managenjent, ore found to aqBwer^ notwith* 
standing the severity of the climate. Much loss, 
however, was sustained by the earliest adventurers 
in this line, chiefly, it is aUeged, from die hosdlity 
of the natives; and «gles and other birds of prey, 
and foxes, still commU great ravages among the 
s!ieri» I’ann- flocks. The number of sheep has been computed to 
■ 111 ; |)e about 140,000, producing about 18,000 stone of 

wot)l, of 84 lbs. per stone. Of the rent paid by the 
smull tenants on the south-east coast the exact 
amount cannot be ascertained; the arable land not 
being let by the acre, but by the quantity of grain 
that may be sown; which is at the rate of from 15s. 
to L. 1, Is. per boU, paid partly in money, and part¬ 
ly in oatmeal and bear; but to this we must add 
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moral than dOO inbaii^M. Gols]^, Hehnidtia,- 
and .Brora, are die principlil vHloges. With these 
exeepUons, did inhabitants'are iicattered along the svsdMand 
coast, and, in tome of the pthicipil straths, passing Nonrsjr. 
much of their time in idlenessa healthy, robust, and 
simple^ dio'ugh not ill informed irace^'who have con¬ 
tributed largely to the public sewhw. For the lost 
half century, the Earls of Sutherland hhte raised 
among them, at the commencement of every war, a 
corps of 1000 men, well known by the name of the 
Sutherland Fencibles; but this spirit, founded in at¬ 
tachment to their chiefs, has now become much 
weaker tlian formerly. 

The county, in which the number of voters may ^piwenu. 
vary from 20 to 25, sends one member to Parliament 
and tbs town of Dornoch joins with Dingwall, Tain, 

Wick, and Kirkwall, in electing one for the Scottidi 
burghr. 

The populadon, according to the census of 1801 ,fopuktion. 
was 23,117; in 1811 it amounted to 23,689; and 


licrsonal services, customs and casualties, exacted by 
the- tacksman or the landlord. In other parts of thie 
county, where the proportion of arable land is still 
much smaller than on the south-east, die tenants pay 
in proportion to the number of black cattle they can 
rear a^d maintain; these aiFording the only surplus 
for the landowners. It is the general practice to 
make butter and cheese, ami to rear a calf fur 
every two cows. The quantity of butter is from 
24*40 48 lbs. avoirdupoia, and of cheese, about twice 
as much per cow. " The leases between the pro¬ 
prietor and principal tacksman,” says Captain Hen¬ 
derson, '' are generally I 9 or 21 years, but the 
tacksman seldom gives a lease to his subtenants or 


in 1821 to 23,840, of which 11,088 were males, and 
12,752 were females. The/mnilies employed in agri¬ 
culture were 3362; in trade and manufactures 642; 
in all odier occupations 818. The increase of popu¬ 
lation from 1811 to 1821 was only 211. 

There are some remains of antiquity in various Antiquitiei. 
parts along the coast. The most interesting are 
two circular buildings, called Dun Dornadii, or 
Dornadilla’s Tower, and Castle Coll, both reared 
of large stones, nicely fitted, but without cement, 
and of which considerable portions are still entire, 
after the lapse of probably 1000 years. Castle Coll, 
which is situated on the east side of the county, 
on a stream that falls into the Brora, has an exterior 


cottars, and when he does, it is generally for three, 
five, or seven years. This is done with a view of 
making them submissive in performing personal 
services, &c." , 

M inufiic. Until the recent establishments of the Marquis of 
•ure». Staflbrd, which are still in their infancy, there was no 
manufacture in this county, if we except that of kelp, 
of which the quantity used to be 850 tons. A cotton 
mill bad been erected at Spinningdale, on a branch 
of the Dornoch Frith, by a Glasgow company, but 
the building having been burnt down in ' 806, the 
uftdcrtaking was abandoned. A good many boats 
Kid<cri». are employed in the fisheries on the west and north 
coast for cod, ling, haddock, and herring; and lob¬ 
sters and muscles ore got in considerable quantities. 
At Helmsdale, on the east coast, many of those 
small tenants who were removed by the introduction 
of sheep farming have also embarked in the fisheries 
with considerable success; and largeaums have been 
expended within these few years by the noble pro¬ 
prietor of, the Sutherland estate in erecting the ne- 
CfUiiincrcc. cessary buildings. The principal exports are catUe, 
horses, sheep, wool, salmon, and coo; their butter 
and cheese are nearly all consumed at home; and be¬ 
sides the usual imports of cloths, groceries, &c., diey 
require some corn, chieflv oatmeal, especially on the 
west and north sides of the county, where they have 
very little com land^ Doraodi, a ro}^ ai- 

tuated on the south-eostera bxtremi^, 9 n the ^th 
of that name, is the only town, and contains little 


circumference of 54 yards, with walls four and one- 
half yards thick at the base, inclining inwards nine 
inches in every three feet in height; and two small 
apartments on each side of the door-way, as if in¬ 
tended for guard-rooms. The highest part of the 
wall is now only eleven feet high, but old people re¬ 
member it twice that height. Dun Dornadii is in 
the parish of Durness, on the northern side of the 
county. It is a building of the same character with 
the former, but still more dilapid.ited, and is cele¬ 
brated in the ancient Gaelic ballads as a place of re¬ 
nown at a very early period. The ruins of Dornoch 
Cathedral still display the original grandeur of that 
edifice, which is said to have been built in theeleventh 
century, and repaired and enlarged in die thirteenth. 
Circular cairns with subterraneous passages, tumuli, 
and some small forts, may yet be traced in various 
situations along the coast. 

See the general works quoted under the former 
Scottish counties; Henderson's General View of 
the County of Sutherland; and Loch’s Account 
of the Improvements of the Marquis qf Stafford in 
Sutherland. (a.) 

SWEDEN. The recent chuigcs that have been Aocem 
produced in this monarchy consist of the loss ofcbanges. 
f inland, conveyed by cession to Russia, as a condi¬ 
tion of peace, with that of Pomerania, now subject 
to Prussia; and the acquisition of Norway, as the 
price- of the services of Sweden in the struggle 
whidi terminated with the downfall of Buonaparte. 
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Sfredea ud As tli« of Iforway ditcomed an averdon 

^ tfowny, becaming subject to the kingdom of SwedoDj 
atsuriuices were given that their ancftnt usages and 
pri^eges should be preserved to tbedi; and that, 
though united with Sweden under the sane mo> 
niirrh, the l^islative power, the finances, the na* 
tiopal debts, ue laws, the army, and other establish* 
ments, should be u^ntained distinct, and almost 
every purpose of an independent nation be preserved. 

fiemadotte, one of the Generals of the French 
army, had been chosen, by the senate and the king, 
Charles XIV., as Crown Prince,] or successor to the 
throne; perhaps witliout any intrigues on bis own 
part, but certainly without any on the part of the 
French Emperor, chiefly on account of the reputa¬ 
tion he had acquired through the north of Europe, 
by hia wise and humane conduct whilst exercising 
tlie military power in Hanover. On the demise of 
Charles, aucr bis co-operation with the allies in the 
deliverance of Europe, Bernadotte mounted the 
throne, and seems to have succeeded in uniting 
Sweden and Norway under his government, and in 
establishing in his family the succession to tlie 
crown. 

Diviuuni. The Swedish geographers divide the kingdom into 
three portions, called by them the North, the Middle, 
and the South Provinces. These are again divided 
into districts, according to their political and fiscal 
relations, denominated Latns or Stadthoiderships; 
but the ancient distinction of provinces is still 
kept up among the greater part of the inhabitants. 


Laeni. 

Extent ii 
Square 
At ilex. 

Popula¬ 

tion. 

CapitoU. 


Stockholm city 




s 

Drotlingsholm 




05 

s 

a 

Stockholm dis¬ 
trict 

2,624 

172 , 02 s 

Stockholm 


Upsal 

Westeras 

2,261 

8-1,128 

Upsal 


2,793 

84,808 

Westeras 

•m 

Nykopine 

2,880 

.98,761 

Mykopinu 

s 

Orebro 

.3,670 

100,428 

Orebro 


Carlstad 

6,550 

140,100 

Carlstad 


Gottenburg 

1,835 

II 9 .SI 4 

Gottenburg 


Elfiiborg 

3,008 

1.76,271 

■Menersborg 


Slaraborg - 

3,207 

138,410 

Maricstad 

s 

Linkoping 

4,305 

162,859 

Linkoping 


Colmar 

4,181 

4,267 

1 . 36,296 

Caimar 

a 

t» ■ 

Joenkoplog 

117,381 

Joenkoping 

Cronoberg • 

3,495 

89,631 

Mcrioe 

•s 

s 

Carlskrona • 

1,088 

63,82-1 

Carlskron 

o 

Gothland 

1,045 

32,988 

Wisby 

Halmstad • 

1,963 

73,594 

Halmstad 


Christianstad 

2,174 

120,547 

Christianstad 


Malmoe 

1,750 

149,892 

.Malmoe 

a 

Falun or Storak- 


opparberg 

Geileborg 

12,587 

7,765 

124,816 

79,000 

7a] un 
Gefleborg 

^ - 

Jae'mtiand • 

18,261 

32,000 

Ocbtersund 

5 

Norrland 

10,496 

62,000 

dernoesaod 

t: 

o 

Maester, and 



Jmeae 

2 ; 

Nordbottens ( 

> 4,597 

76,000 


Hie places containng more than 3000 inbabitanU, Swedtn ud 
and th«r population, are as follows: . 

Stockh^m, 65,474; Gottenburg, 17 , 760 ; Carts- 
crona, 10,553; Norrkopping, 9428; Geflcboig, 5930; 

* Malmoe, 4932; Upsal, 4897; Falun, 4709; Udde- 
walla, ^71; Wisby, 3819; Landskrona, 3776; 

Carisham, 3387; Orebro,-.3242; Lund, 3224; 
Christianstad, 3106; Caimar, 8058. 

There are 88 places denominated cities, and four popubtiuB. 
called market towns. They are mostly small, except 
the few above enumerated. The inhabitants of these 
cities and towns, according to the tables of 1815, 
were 248,029, making about one-tenth of the whole 
population ; and the other nine-tenths Were living in 
2214 parishes, containing 65,284 farms. At the 
same period the classes of the people are thus indi¬ 
cated. Learned, including clergy, professors, students, 
and servants, employed in the churches, with their 
wives and children, 25,986; civil (^cers, 24,652; mili¬ 
tary of all ranks, 113,465; sailors, 22,178; bureeises, 
incl uding manufacturers,merchants, tradesmen, nandi- 
craflmen, and their several apprentices, 160 , 922 ; 
private persons, including retired officers and trades¬ 
men, owners of estates, funded property, or mort¬ 
gages, 79,814; peasants, 1,391,606; domestic ser¬ 
vants to the nobility and gentry, 43,659; poor, and 
prisoners, 24,131; orphan, and foundling children, 

13,757; and females who are either single or widows, 
with their children, 555A96. By a table, the data 
for which were collected in 1810, it appeared diat 
the families were 451,116; that the learned classes 
formed 1 in 110 of the males ; the civil officers, 1 in 
14U; the military, including the militia, 1 in 27; the 
tradesmen, 1 in 26o; the farmers, 7 in 10 ; the domes¬ 
tic servants, 1 in 44; the workmen in factories, 1 in 
52; the sailors, 1 in 146; the poor, 1 in 60; and the 
children one-eighth of the whole male population. 

Not more than one-twentieth part of the surface of pfoduciut.-. 
Sweden is capable of cultivation, and of that only one- 
half is actually cultivated. The harvests are by no 
means productive, and estimated by Akrel to yield 
not more than five times the seed that is sown in good 
years. In a cycle of ten years, the same writer states, 
that one of them fails, two are scanty, five are mode¬ 
rate, and two are abundant. I'iie deficiency of corn 
fur the support of the inhabitants compels them to 
mix the rind of the l^inus tUveiirUt and the roots of 
some bog-plants, with tlicir flour, to eke out their 
scanty stock of food. The extensive cultivation of 
potatoes, which has taken place'of late years, has 
been found to afford most valuable aid to the general 
subsistence. Hemp, flax, and tobacco, are grown for 
domestic use. Hops are cultivated and exported to 
Denmark and Germany. The breeding of cattle ia a 

E roductive branch of industry, though the races of 
orscs, cows, and sheep, are generally small in site. 

The stock of cattle was at foUowa, soon after the loaa 
of Finland: horses, 405,030; oxen, cows, and calvea, 

1,312,594; and sheep and lambs, 1,243,315: gnats 
and pigs are thinly scattered. In the north, the rein¬ 
deer is evaluable domestic animal-: some proprietora 
have herds- of more than 1000 , q^hioh are fed through 
the winter on the moss, #hicb instiDot.teacbes them to 
find under the deep snow. The fisheries yield em¬ 
ployment, subsistence, and articles for export; but. 
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Sweden and of late years, the ahoals of herrings have greatly di- 
■ minished. The cliicf production of the soil is lim¬ 

ber, as two-thirds of the surface is covered with 
woods. The far greater part of the dwellings arc 
composed wholly of wood; the demand for fuel is 
very great; and yet tlie export of planks, masts, 
pitch, tar, potashes, and charcoal, forms the chief 
part of the foreign trade. 'I'lie mines of Sweden have 
lung been worked, and hare suffered little increase 
j'nsluctinas. or diminution of late ye.trs. Their average products 
have been 64 ounces of gold; 12,900 ounces of sil¬ 
ver ; 21,800 quintals of copper; 461 quintals of lead: 
100,000 tons of iron; 22,000 quintals of alum; 
.*)£i,000 tons of coal; and 0'5>UOO qiiintnls of saltpetre. 
The manufactures of Sweden ure confined to the few 
articles required for the scaiily supply of its needy 
population. Cloths, cottons, silks, and linens, and 
many smaller articles, are furnished li'om tlic different 
fabrics within the kingdom, whose annual amount is 
calculated to be about L. 280,000 Sterling. The 
merchant ships, in 1816, were 1107; their burden 
6'1,290 lasts, and their crew.s 9014 men and boys. 
<..,,iirnnKnt. Tile government is a limited moiiarcby, hereditary 
in the male line of Bernadotte ; but in case of the 
failure of mules in that family, a sueecssor is to be 
nominated by the King, and approved by the Legisla¬ 
ture. The appointed civil list for the King is 620,000 
rix dollars banco, or about L. ;'iO,00() Sterling ; that 
of the Crown I’rincu one-third of that sum. The 
.States are composed of 1100 Nobles, .'10 to SO Clergy, 
from lOU to 200 Burgesses, and 100 i’easants, wlio 
vote by classes, not by the head. They necessarily 
assemble every fifth year, and more frequently if 
convened by the King. They make laws, grunt 
taxes, regulate the coinage and the press, arid su¬ 
perintend the administration of jusiice. The laws 
are contained in a volume of 480 pages, which is 
looked up to with much veneration from its antiqui¬ 
ty, having been adopted as early as the year 1442. 
All new cases of differences that occur are referred 
to the principles contained in this fundamental code. 
There arc courts of revision and courts of appeal, 
whose judgment is final. 

II. 'Pile established religion is the Lutheran, but since 

• rii, jji other sects have been tolerated. 

It is modified somewhat in a manner different from 
what exists in (lermany, and approaching in its go¬ 
vernment more nearly to the English Church. There 
are twelve Uishoiis and one Archbishop, that of Up- 
sal. The benefices are endowed ivith the tithes, and 
the condition of the clergy is rcspcctablo. The Uni¬ 
versity of Upsal is the highest seminary, containing 
twenty-four professors. The University of Lund has 
twenty-two professors. In these establishments, the 
system pursued differs from that of the German uni¬ 
versities, both in the length of time required for a 
degree, and the restrictions upon the conduct and 
attention of the students. In most of tlie Episcopal 
cities there arc endowed classical schools. In all 
the towns there arc burgher schools, and in the 
parish churches in the villages; in which the Lan- 
cnstcrian method of teaching reading and writing 
has been successfully introduced.' 
trii.y. 'Phe army, at present, is reduced, and consists of 
650.'! cavalry, 24,144 infantry and artillery, and an 
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extraordinary division, of 3387 men of all arms. The Swsdenitnd 
army may be made up in war by the reserve and re- . 

cruiting to 100,000 men. The navy, which, in 1806, 
had sunk from 20 sail of the line to 13, since 1799 , 
is now so much further reduced, tliat there are 
scarcely six sail fit to be sent to sea, and eight or 
nine frigates. There are a considerable numiKr of 
gun-boats and other flotilla, calculated to convey 
land forces. 

The expcnccs of the government afe very rigidly •’■nsncii. 
watclied, and have recently been considerably reduc¬ 
ed ; at present they stand on the following scale: 

Establishment of the Royal Households, L. 210,000 


For the Senators and the Government, .180,000 

For tl)e .ludicial and Police Branches,. 50,000 

For the Military Branch,.370,000 

For the Marine Branch, .180,000 

For Extraordinary F.xpcnces, including In¬ 
terest on the Public Debt,. 150,000 


L. 1,140,000 

The public income is nearly coiiimensuratc with 
Utc expenditure on an average of years. It is de¬ 
rived in a small degree from national domains, from 
a land and capitation tax, from duties on imports 
which are let to farm, from stamps, front taxes on 
liquors, from the monopoly of saltpetre, from the 
mines, and some smaller sources. The public debt, 
on Kith April 1819, amounted to 6,.')71,80'2 Kcichs- 
tlialurn Banco, or about L. 1,387,500 Sterling; hav¬ 
ing been reduced L. 250,000 since the year 1813. It 
is wiiully owing to residents in Sweden ; and, on the 
plan of a sinking fund now in progie.ss, will be ex¬ 
tinguished in fourteen years. The chief findneiai 
evil under which the kingdom suffers, is from the 
vas-t quantity of paper money wltich circulates, and 
wiiicli has driven out the inetalbV money. Measures 
are udu|)tcd by which this ptiper is gradually with- 
ilrawn by the bank, fur accomplishing which, cer¬ 
tain extraordinary taxes are appropriated. 

See llrdeheschreibung, von Gaspurai, &c., Weimar, 

1822; Swerige’s Civil och Ktigskalnnder for Aret, 
Stockholm, 1819; Uikaxt til cn Uvemk statistik. 

Forsta Afdclingen, Stockholm, 1818; Thomson’s 
Travels in Su’crfcn, London, 1814. 

Norway. 

When the power over Norway was assumed by Nor».i' 
the Swedish monarch, its independence of Sweden 
was secured by rc.soluiionsuf tlie State.*, or the Stor¬ 
thing, guaranteed by the King on the 4th Novem¬ 
ber 1814. These fundaiuciUal rules decree, 1st, 

That only citizens of Norway, of the Lutheran re¬ 
ligion, shall be nominated to fill any office. 2d, That 
Norway shall be answerable for its own national debt 
alone. 3d, That none shall be judged but by the 
law, and that torture shall not be practised. 4th, 

That no retrospective law shall be enacted. 5th, 

That no one shall be arrested, or conflned, hut in 
cases specified by the law. 6tii, The liberty of the 
press shall not be infringed. 7lh, Landed property 
shall not become forfeited. 8tb, No nobles shall be 
created. 9tli. Each Norwegian, without regard to 

4 H 








6()6 S W E 


S W 1 


Sweden uui rank or wealth, is bound to serve a certain time to 
Norway, jje fixed. 10 th, Norway shall retain its own bank 
god coins. 11th, Norwegian merchant ships may 
carry their own national flag. 

Under these stipulations, Norway is a limited he* 
reditary monarchy, in which the executive power is 
vested in the King, and the Legislature in the States, 
or Storthing. The King exercises hU power through 
a Viceroy, who resides in the royal palace at Christ¬ 
iana. The members of the Legislature are chosen 
by electors, who arc nominated for that purpose by 
those who have a right to vote. In the cities, the 
number of electors to be chosen is one to every fifty 
voters j in the country, one to every hundred votes. 
These electors choose the deputies for the respective 
districts; from five to fourteen electors choose one de¬ 
puty ; from fiflcen to twenty-four, two deputies; from 
twenty-five to thirty-four, three deputies; and from 
thirty-five upwards, fourdcputics, which is the greatest 
number that any electoral assembly con nominate. 
The deputies must be thirty years of age, and have 
resided the last ten years within the kingdom. Who¬ 
ever is chosen is bound tu serve. They are free from 
arrest, and are paid for their time and travelling cx- 
penccs. The number of the representatives of the 
country arc as two to one of those from the cities. 
The whole number is from 7S to 100 . The servants 
of the Crown, the Members of the Council, and Pen¬ 
sioners, are ineligible. The assembly meets every 
third year on the first working day in February. 
There arc two chambers, or bodies, one called the 
Lagthing, consisting of one-fourth tiic members, the 
other called the Odclsthing, comprehending tiie other 
three-fourths. All laws must originate in the Odels- 
thing, from its own members, or from the suggestion 
of the King; but the assent of the other body is re¬ 
quired for their enactment. The forms of passing 
laws arc complicated, but they insure great delibera¬ 
tion. The assembly continues its session three 
months, but tlie King may prolong it beyond that 
period, or call it together in the intervals of the re¬ 
gular assemblings. 'J’he Senate, appointed by the 
King, is rather an executive than a legislative body, 
but must consist of Norwegians. 

The cxpcnces of the government are nearly equal 
to the income, botli being about L. 300,000 Sterling 
per annum. The revenue arises principally from a 
territorial impost, and from duties on importation and 
consumption, which amount to three-fourtiis of the 
whole. The national debt is in annuities, amounting 
to nearly L. 10,000 per annum. It would be speedi¬ 
ly redeemed but for the great mass of paper money 
in circulation, which had depreciated it to such an ex¬ 
tent, that, in 1817 , one silver dollar was worth ten 
paper dollars. Attempts have been made by the es¬ 
tablishment of a national bank to remedy this evil, 
but its success has been hitherto very slight. 

TIic army consists of 12,000 men, of whom 2000 
form the garrisons of the several fortified places. 


The militia amount to 7000. The navy of Norway 8»«dcii ud 
consists of six brigs, eight schooners, and about forty 
gun-boats, with some smaller flotilla. .. 

The religion is Lutheran, and the ecclesiastical 
afiairs are under the superintendence of five bishops. 

The provision for the clergy is scanty, and many of 
the parochial churches are consequently destitute of 
pastors. The University of Christiana has sixteen 
professors, and somewhat more than 100 students; 
and the seminaries of Tunsberg and of Tdten assist 
in providing education for the gentry and clergy. In 
ea^ of the episcopal cities there are endowed 
schools. 

Norway is divided into four provinces, called 
Stifis, viz. 


StifU. 

Extent in 
Square 
AlUes. 

Population. 

Capitals. 

Aggerhavs. 

Christiansand... 
Bergen . 

32,789 

10,304 

13,397 

21,16.3 

42,667 

378,646 
117,852 
130,959 
161,287 
78,425 

Christiana 

Christiansand 

Bergen 

Drontheim 

Alstahoug 

Drontheim. 

Nordiand. 


The account published by the Stortliing, in I 8 I 9 , 
makes the inhabitants 910 , 000 , but in that number 
is included the army and navy. The towns, propor¬ 
tionally to tile whole population, are well filled with 
inhabitants; especially those where the iron-works or 
the trade of sawing and shipping timber, wliich is the 
chief commerce, is carried on. The names and po* 
pulation of the places containing more than 4000 in¬ 
habitants are, Bergen, 18,080; Christiana, 10,638; 
Drontheim, 9000; Tiitcn, 7832; Kongsberg, 6810; 

Ourdai, 6169 ; Benger, 6149; Hoft; 6009 ; Dram- 
men, 5412; Niiss, 5409; Oudaien, 5164; Land, 

5119; Alstahoug, 4993 ; Christiansand, 4844; Bor- 
gen, 4864; Grue, 4706; Homnay, 4561; Bronoe. 

4386; and Oal, 4086. 

See Thaarups danske Monarkies Sialistik, etc- 
Kiobenhaven, Vol. VI11. 1815; Reise dutch Nor- 
toegen urtd Lapjdand, von Leopold von Buch, Berlin, 

1810; Gemahlde von Nortcegen von einem geborenen 
Normann, Hamburg, 1815; Gaspari's ErdebUhrei- 
bung, 10 vol. 1822, Weimar. (w. w.) 

8 WISSEULAND,or Switzerlamo. This league SwincrUml. 
of independent states, whose constitutions, both local 
and general, had been overturned in the course of 
the French llevolution, and a part of whose terri¬ 
tory had been added to France, has been reinstated 
by the Congress of Vienna in its former independ¬ 
ence, and has received additions of territory. This 
settlement has led to new divisions, and the Swiss 
Confederacy at present consists of twenty-two can¬ 
tons, whose names, extent, population, and capitals, 
are as follow: 
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Cantons. 

Extent in SqusK 
Miles. 

Ft^ation. 

Cai^tals, and thair Populaiion. 

Zurick . 

Berne.. 

Lucerne. 

Uri. 

Schwitz. 

Unterwalden. 

Glarus . 

Zug . 

Fryburg... 

Solothum . 

Basle. 

Schaffhausen. 

Appcnzell . 

St Gall . 

Grey League. 

Aurgau . 

Thurgau. 

Tessino . 

Vaud, or Woadt. 

Vallois, or Wallis ... 

Neufchatel. 

Geneva . 

960 

3,690 

768 

512 

470 

. 260 

453 

125 

490 

277 

266 

170 

223 

853 

2,986 

768 

3.57 

1,183 

1,493 

1,962 

320 

95 

182,080 

291,600 

99,970 

14.600 
28,900 
21,200 
24,000 
14,750 

89.600 
48,600 

49.200 
30,000 

55,000 

130.800 

73.200 
]43,9<'0 

77,090 

88,790 

141,670 

62.800 
50,000 
40,000 

Zurick.10,470 

Berne . 13,000 

Lucerne . 5,000 

Altorf. .3,000 

Schwitz . 4,640 

Sarnen. 3,000 

Glarus. 3,000 

Zug. 2,500 

Fryburg . 6,460 

Solothum. 4,100 

Basle . 16,200 

Schaffhausen ... 5.500 

/ Herisau. 7,000 

^Appcnzell . 3,000 

St Gall. 9,000 

Chur . .3,350 

Aarau . .9,000 

Frauenfeld . 1,800 

Lugano . 3,400 

Lausanne. 9,960 

Sitten, or Sion... 2,500 

Neufchatel . 5,150 

Geneva. 22,000 

18,681, or 

11,9.5.5,840acres. 

1,757,810 
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The only other towns whose population exceeds 
3000 inhabitants arc in the canton of Zurich; Hor- 
gen, with 3700; Wiidenschwyl, 3 tfi0: Stitfa, 3360; 
and Wald, 3200; in the canton of Vaud, Vevay, with 
3780; and in the canton of Geneva, Carouge, witli 
3200 souls. 

(.overnmunt Each of the cantons has its own system of govern¬ 
ment and laws; but they all form a general commu¬ 
nity, by means of representatives chosen from each 
of them, who meet to regulate the external relations 
of the union, and to provide the means, both in troops 
and money, for the general defence. 

The delegates from the different cantons assemble 
yearly in July, or more frequently, on the requisition 
of any five of them. Treaties of peace, or declara¬ 
tions of war, require the assent of three-fourths of the 
votes. All other matters are determined by majori¬ 
ty. The place of meeting is in rotation, Zurich, 
^rne, and Lucerne, each fur two years, where the 
supreme court is held, and the Chancellor and State- 
Secretary hold their offices. 

horrw. Although every man capable of bearing arms is a 
soldier, and occasionally trained and exercised, yet 
a more disposable force is arranged, to which each 
of the cantons must furnish their proportion, at the 
rate of two men out of every hundred of the appro¬ 
priate age. These form an army, when requirea, as 
follows: 


Artillery. 32 companies 2,272 men. 

Stqtpcrs. 2 do. 142 

Pontoniers . 1 db. 71 


Carry forward 2,485 


Brought forward 2,485 


Train . J,400 

Light Cavalry... 17 troops 1,088 

Sharpshooters... 10 companies 1,000 

Infantry. 204 do. 2.5,199 

yagars . 20 do. 2,000 

Staff Corps. 586 


33,758 

Ihe militia, mustered under the direction of eacli 
individual canton, amount together to 67,516 men, 
besides which is the landwchr, or levy en masse, 
which comprehends the whole of the male popula¬ 
tion. In order that the military spirit of the Swiss 
may not become dormant, the cantons have permit¬ 
ted great numbers of their young men to enter into 
the service of foreign states. In the year 1816 the 
numbers so engaged were estimated to be about 
30,000; of whom 12,370 were in France; 10,000 in 
the Netherlands; 430 in Prussia; and the others in 
Spain and Sardinia. The cxpenccs of the general 
government are defrayed by contributions from each 
canton, according to their estimated wealth, which, 
as well os the military contingent, is adjusted to 
existing circumstances at the termination of every 
period of twenty years. The revenues, cxpenccs, 
and debts of the several cantons, are generally kept 
with much privacy, and the taxes are various, but 
in general very light. 

The cantons of Lucerne, Uri, Schwitz, Untcrwal- Rslipon 
den, Zug, Fryburg, Solothum, Tessino, and a part 
of Appcnzell, adhere to the Roman Catholic church. 

The reformed Protestant church is established in 
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SwiMcrlaiiil Zurick, I^erne, Basic, ScliafTliauscn, Vaud, Ncufcha* 
II tel, Geneva, and a part of Appenzcll. Both reli- 
I'uatiun. giong established in Glarus, Thurgaw, Aargau, 
St Gall, and the (irey League, but in them the majo¬ 
rity of the people are Protestants. The number of 
the Reformed or Calvinists are estimated to be 
l.OtCjOOO; of the Catholics (582,000; and in the re¬ 
mainder are comprised a few Lutherans, Anabaptists, 
and Jews. 

I’riidacuixM As Switzerland does not grow sufficient corn for 
»mt Trade, jtg subsistence, though its harvests are eked out 
by the recent extension of the culture of potatoes, 
that necessary article is supplied to it from the 
neighbouring states; to which it makes returns in the 
products of its soil, wine, live cattle, butter, and 
cheese. Besides these it sells some manufactures, 
the principal of which arc various cotton goods. 
These arc chiefly proiluccd in Zurick, .St Gall, Berne, 
and Appenzeli, where extensive machinery is con¬ 
structed both for spinning and weaving. Some of 
the goods produced in Switzerland arc the most suc- 
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cessful in rivalling the fabrics of Lanoashire and Glas* SwiMerUnd 
gow at the great fairs of Praiikfort and Lcipsic. In II. 
the cantons of 'fhurgaw and St Gall there are many ■««*»>»■■ 
manufactories both of fine and coarse linen. Silk 
goods of various descriptions are made in Basle, in 
Sch:iffhnusen,and Lucerne, but especially in Tessino, 
where the raw material is produced; but this de¬ 
scription of productions has of late suffered a great 
declension. VV^tclimaking gives employment to more 
than 4000 workmen in Geneva, and to us many in 
Nsufchatel and other places. The number of 
watches annually sent from Switzerland is estimated 
to be about 2.'i0,000. These means of subsistence 
and employment are found instuilicicnt to check the 
progress oi' [loverly, wliieii is making rapid strides, 
and which bus jiroduced exlcnsive emigrations to the 
United States uf America, to Canada, and to Brazil. 

See Simond's Swilzt'i/atiU; Korner kiir.:c Erd~ 
hcschreihuHjr dcr Sc/iteeh; Ehrmann neuste Kuude 
der Sc/itveiz unJ Italien s Uteri handlmch des Schtueit 
Stnalsrects, (w, w.) 


TAXATION. 


iMinition. A TAX is a portion of the produce of the capital 
and labour of individuals, taken from them by au¬ 
thority ot Government, and placed at its diVposal. 

A tax may be cither direct or indirect. It is said 
to be direct when it is immediately taken from in. 
come or capital; and indirect when it is taken from 
them by making their owners pay for liberty to use 
certain articles, or to exercise certain privileges. 

A tax may be cither genera} or particular — that 
is, it may be made either to alfect all classes indis¬ 
criminately, or to uffcct only one or mure classes. 

Taxation is the general term used to express 
the aggregate of particular taxe.s. It is also the 
name given to that branch of the science of Political 
Economy which explains the mode in which the re¬ 
venue required for the public service may be most 
advantageously raised. 

I’akt 1.—General Odservations on Taxation. 

Necessilif of Taxation—Present St/stem oj' Taxation 
originated in the decline qf the Fcadtil Sj/slcm — 
Taxes estimated htj Values, and not hy (Quantities — 
Every Irnprovcmeut in the Arts, a Means of ena¬ 
bling a Country to bear Additional Taxes—Opposite 
Effects iff Moderate and Heavy Taxes — I'allacy ff 
the Doctrine of those who coiilend that 2'axes are not 
really lost to the Contributors, but that they are again 
restored to them bif the Expenditure ff Govern¬ 
ment or its Agents—Erroneous Opinion ff ljuckc 
and Qiiesnay with respect to the ultimate Incidence 
ff all Taxes on the Land—Maxims to be observed 
in the Imposition of 'Taxes—Agreement or Disagree¬ 
ment ff r,ertain Taxes with these Maxims—Excise 
Scheme ff Sir Robert Walpole—Expence and Mode 
ff collecting Taxes—^■Corvees. 


We conceive it would be quite superfluous to cn-NtTrssut oi 
Icr into any lengthened argument to show the utility, Tas.itian. 
or ratliur nect-ssity, of raising a revenue for the 
use of the public. It is .sullieient to observe, that 
security from foreign invasion, the speedy and im¬ 
partial udniinistiution of justice, and the mainte¬ 
nance of good order and tranquillity, are absolutely 
indispensable to the successful exertion of industry, 
and to the advaucciiieiit uf socitiy in the career of 
civilization and refinement. And when such is tlu- 
easc—when it is admitted on all hands, that security 
and good order arc productive of univeisal advan¬ 
tage—and that, without them, there could be no 
coiisidcrublc accumulation of national wealth—it 
is plain no individual can justly cumpljiii that he i.s 
made to eontributr, in the same pioportion to his 
means as others, for their attainment; or, which i.s 
the same thing, that he is made to pay his fair share 
of the sum required to procure the services of the 
soldiers and sailors necessary to repel hostile ag¬ 
gression : and to support the various institutions and 
public functionaries necessary to maintain the in¬ 
ternal peace of the country, to piomote its prospe¬ 
rity, and to protect every citizen in the undisturb¬ 
ed enjoyment of his property ond rights. It is cer¬ 
tainly true, that the public are frequently made to 
contribute larger sums than are necessary for the 
ends of good government. But, as this abuse must 
obviously originate cither in the misconduct of ad- 
miiystratiun, or in' the defective political organization 
of the State, it does not properly come within the 
scope of our inquiries. In treating of taxation, the 
object of thcPqjilical Economist is not to inquire whe¬ 
ther the revenue raised by the State exceeds its neces¬ 
sary wants, or whether it has been judiciously cx- 
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Gcncrkl Ob> pended; but to point out the general effect of taxa* 
•<'r»«wn»on tion on individual and public wealth; and, by analy- 
I Mc ation. jjjg various methods in which a revenue may be 
raised, and comparing them together, to show which 
is most advantageous, or rather which is IcaU injuri¬ 
ous, to the State. 

The scheme of .taxation now in force* in modern 
(. Ill of Taxa-Europe had its origin in the decline of "the feudal 
system. According to the principles of that sys- 
iiuic of Iiic lands of a country were held by their 

iViiiUl Sys- actual possessors as fiefs of the Crown, on con- 
'• »>■ dition of their performing certain stipulated services; 

of which the obligation to support the' sovereign 
when he took the field, with a body of retainers, 
armed and maintained at their own ex|>ence, was by 
far the most important. Tlie tenants in chief of the 
great fiefs, or those who held directly under the so¬ 
vereign, were either originally invested with, or sub¬ 
sequently usurped, the prerogative of distributing 
justice in their respective lordships; and, in those 
days, the administration of justice, instead of being a 
source of expcnce, became, in consequence of the 
corruption and abuses with which it was infected, a 
considerable source not of iniiueiicc only, but also of 
cmoluinciit. The ei^ence of the clergy was either 
defrayed from the produce of their own estates, or by 
a tithe levied from the estates of others. And the 
labour of the peasantry, during a few days before and 
aflcr harvest, sufficed to p ut the roads and bridges in¬ 
to that state of repair, which the depressed situation 
of commerce, and the little intercourse between the 
dificrent parts of the country, seemed to require. 
Nor was it even necessary to levy a tax for the sup¬ 
port of the monarch and his court. 'I'iic produce of 
the Crown estates, or of the royal demesnes which 
had not been feued to others, but which rcin.'iincd in 
tlic immediate possession of the sovereign, were ge¬ 
nerally sufficient to defray this part of the public ex¬ 
penditure. When the feudal system was in its vi¬ 
gour, the demesnes of the Crown were, in most 
countries, very extensive; and the alienations occa¬ 
sioned by the profusion of some princes, and the 
thoughtlessness of others, were compcn.'.ated by the for¬ 
feitures and escheats that were always taking place. 

The vicious and defective nature of this system of 
policy is too obvious to require to be pointed out; 
and it had for a long series of years the most de¬ 
structive influence on tlic peace and prosperity of 
Europe. But the progressive, though slow, advance 
of civilization, ultimately led to its overthrow. Mo¬ 
ney payments were gradually substituted for per¬ 
sonal services; and the institution of standing 
armies, in France, * by Charles VII., an institution 
which was soon after introduced into other countries, 
entirely broke tlie power and spirit of thu feudal 
aristocracy; and enabled the different governments 
to introduce a regular plan of government, and to 
impose that system of pecuniary contribution now 
universally established. 
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The amount of a tax is not to be estimated by tlioGener^ ob- 
hulk or species of the produce transferred from indivi-**^'^^®^* 
duals to government, but exclusively by its value.^ 

A heavy taxatiou consists in the abstraction of aT„xp,'fn,. 
large value, and a light taxation in the ahslractinnniutiil hi 
of a small value. When a fall takes place in the cost uml 

of producing any particular commodity, its price ne-''"' . 

ccssarily declines in an equal degree; and, siippos- 
ing tlic value of money, the medium in which taxes 
are most commonly estimated, to continue invariabli, 
the producers will be obliged to dispose of a propor¬ 
tionally larger quantity of that commodity whose 
price has fallen, to obtain tlic means of paying the 
same amonnt of taxes. It is plainly, however, an 
error to suppose, as is very commonly done, that 
the burden of taxation is thereby increased. The 
value paid by the producers has remained the 
same; and it is by values, and not by quantities, that 
the weight of taxation is ulways to be measured. 

If, owing to an improvement in agriculture, in ma¬ 
chinery, or any other cause, we could produce 
two quarters of wlieat, or two yards of cloth, with 
thu same expenditure of capital and labour it now 
takes to produce one quarter or one. yard, it could 
not certainly be considered as any hai-dsliip to liavc 
to give double the quantity of'those commodities in 
payment of our taxes. 

The want of attention to the principle we have now Ini|». <i - 
stated, has led to much erroneous reiisoning on the 
subject of taxation. Even Dr Smith inmie no <'“11*-I'™/",'!* 
cient allowance for the efi'ects of improveinents, in (Juinri" t'u 
enabling a country to bear additional tuxes. No-jw .lll•!l- 
thing, however, can bo more certain than that the"""'' 
amount of the produce of national industry taken by 
the Government as revenue, may he regularly in¬ 
creased, in every country in which the arts are pro¬ 
gressive, without occasioning any additional burden 
to the people. Every new invention and discoverv, 
by which the production of commodities can be faci¬ 
litated, and their value reduced, enables individual.^ 
to spare a larger quantity of them for the use of the 
state. The sacrifice we make in paying laxe^ 
really consists in the sacrifice of the labour and ex- 
jicnce necessary to procure the money or commodi¬ 
ties wherewith to pay tliein. But every iiitrcase in 
the productive powers of industry, by diiiiiiiisliing tin 
labour and expence required in production, gives u'- 
tlic means of transferring a proportionally greiilii 
quantity of commodities to the state, without siibjei i • 
ing ourselves to any additional inconvenience, 'i i> 
pay a given sura of money, or a given value, to (ir- 
vernment at tiiis moment, will costa cotton ninmilue- 
turer not less, perhaps, than ten or twenty times tin- 
quaniitq of cottons that would have been siiilicieiit to 
make the same payment in 1760: But as this reduc¬ 
tion in the value of cottons has been the eft'cct of an 
equivalent diniimition in tlie cxpence.s of their produt - 
tion, the manufacturer is not thereby placed in un,\ . 

respect in a worse situation ; nor is he really making 


« 

* It was on this occasion that the taUle was first imposed in France. 
-Ages, I. p. 118. 


Hallain’s History of the Muldlt 


II 





TAXATION. 


610 

Ucneral Ob- a greater ucrifice now than lie did before. This 
shows, that Governments have precisely the same 
interest as their subjects in facilitating production. 
Every increase of the powers of industry aSurds the 
means of putting them in possession of a larger quan¬ 
tity of useful and agreeable products; while every 
diminution of those powers must either diminish the 
quantity of produce at their disposal, or force them 
to lay heavier burdens on their subjects. A rich 
people is the foundation of a rich treasury. Public 
wealth is merely a portion of private wealth trans¬ 
ferred from individuals to Government: and the 
greater the wealth of individuals, the greater will 
be the magnitude of the portion they can convenient¬ 
ly ^arc for public purposes. 

Taxes fall Though taxation be necessary, it ought always to 

ritlicrnnKc-lK! kept within the narrowest limits possible. All 

venue or occasion inconvenience and privations. The 

■ best are those which are lightest; but there arc none 
so light us not to be productive cither of an increase 
of toil, or of a diminution of enjoyments, or of fortune. 
All taxes must ultimately fall either on the revenue 
(d’a country, or on its cnpital or stock. Perhaps there 
is no one tax whose produce has not been partly 
derived from the one of these funds, and partly 
from the other. There can be no doubt, however, 
that by far the largest proportion of all taxes ju¬ 
diciously imposed, and not carried to too great a 
height, is paid out of revenue. 'I'lic dobirc which 
every one has to preserve his place in society, stiniu- 
lates most people to exert themselves to defray their 
taxes, cither by increased industry, or by making a 
corresponding diminution in their expenditure, with¬ 
out allowing them to encroach on their capitals. But 
the (lower to make increased exertions, and to save 
froni cxpcnce, though not easily defined, is not illi¬ 
mitable. Every fresh increase of taxation must ob¬ 
viously contribute to its exhaustion: and whenever 
this has been effected, whenever the burden of taxa¬ 
tion is not fully compensated by increased production, 
or increased saving, it mmt encroach on the means 
of future production, and the country will begin to re¬ 
trograde. Taxation, when carried to this extent, is 
one of the severest scourges to which any people can 
be subjected. By diminishing capital, or the funds 
destined to support productive industry, it lessens the 
revenue of the people, the only fund out of whicli taxes 
can be permanently paid; and thus lays the sure found¬ 
ation of national poverty and disgrace, in the destruc¬ 
tion of individual fortunes. Like falling bodies, which 
are precipitated with a constantly and rapidly increas¬ 
ing velocity, a system of taxation acting on capital 
multiplies pauperism and distress in a geometrical pro¬ 
portion, and destroys alike the desire and tlie means 
to reproduce. 

It would, however, be an error to suppose, that a 
tax is necessarily a tax on capital, because it is laid 
on capital, or a tax on income, because it is laid on 
income. A moderate tax laid on capital may be, and 
generally is, defrayed out of a saving of income; 


while an oppressive tax laid on income has in most ^***1 ^ 
cases to be paid from capital. But of all species 
taxes, those are plainly the most injurious which ne- . 
cessarily fall on capital, without giving the contrl- '' ^ 
butors an opportunity to defray them from revenue. 

Every such tax, by diminishing the funds for the 
maintenance of labour, must in so for diminish the 
future taxable income of the country. The legacy- 
duty is, as we shall aficrwards show, chiefly censur¬ 
able on this ground. 

Most of the writers on finance, patronized by the niKNnt 
Governments of the different European countries, 
have laboured to show' that taxation is never a cause gja 
of diminished production; but that, on the contrary. Taxes, 
every new tax creates a new ability in the subject to 
bear it, and that every increase of tiie public burdens 
becomes the cause of a proportional increase in the 
industry of the people. The fallacy and absurdity 
of this opinion has been ably exposed by Mr Hume 
in his Essay on Tasees. It is indeed true, as we have 
already stated, that the desire to preserve their capi¬ 
tals unimpaired, and to improve their condition, will 
stimulate most men to endeavour to discliarge the bur¬ 
den of a moderate tax, by an increase of labour and 
exertion, or by a saving in articles of unproductive ex¬ 
penditure, without allowing it to encroach on their 
capitals, or even to lessen the rate at whicli they 
may hove been previously increasing them. But 
although this holds good in the case of moderate 
faxes, we are not to conclude from thence that t 
continues to bold good to whatever extent they may 
be carried! An individual miglit be able to defray 
a tax of L. SO, by increased exertion and economy, 
while it might be utterly impossible for him to defray 
a tax of twice or three times that amount without sa¬ 
crificing a portion of his capital. The truth is, that the 
effect of exorbitant taxes is not to stimulate indus¬ 
try, but to destroy it. No man will ever be really 
and perseveringly industrious, whose industry does 
not yield him a visible increase of comforts and en¬ 
joyments. If Uxation be carried so high as to swal¬ 
low the whole, or even the greater part, of the pro¬ 
duce of industry above what is required to furnish us 
with more necessaries, it must, by destroying the 
hope and the means of rising in the world, take 
away the most powerful motive to industry and fru¬ 
gality, and, instead of producing increased exertion, 
will produce only despair. The stimulus given by 
excessive taxation to industry has been not unaptly 
compared to the stimulus given by the lash to the 
labour of the slave —a stimulus which the experience 
of all ages and nations has proved to be as ineffec¬ 
tive as it is inhuman, when compared to that which 
the expectation of improving his condition, and of 
enjoying the fruits of his Industry without molesta¬ 
tion, gives to the productive energies of the moder¬ 
ately taxed citizen of a free state. 

It would be easy to illustrate the effects of op- 
pressive taxation in destroying industiy, by refer- 
cnees to the History of most European nations.* In Spain. 


* For an instructive account of the effect of heavy taxes on the commerce and industry of Holland sec 
the second volume of the excellent work of M. Luzac, De la llichesse dc la Hollande. ’ 

1 



TAXATION 


Genoral Ob* Spain they have been particularly fatal. The de* 
of that country haa been commonly ascribed to 
the expulsion of the Jews and Moors, and to the 
emigrations to America. But had the policy of the 
Spanish Government been otherwise sufficiently libe* 
ral—had industry been properly protected, and mo¬ 
derate and equal taxes levied, the losses occasioned 
by the expulsion of so many of her most industrious 
citizens would have been gradually repaired, and the 
emigration to America would have acted only as a 
stimulus to population. But oppressive taxes have 
not only prevented Spain from recovering from the 
wounds inflicted on her by the bigotry of her rulers, 
but havc^gone far to extinguish the very spirit of in¬ 
dustry. Of the taxes most instrumental in produ¬ 
cing this effect, the alcavala is justly entitled to the 
pre-eminence. The alcavala is a tax originally of ten, 
but subsequently of fourteen per cent., charged on all 
commodities, whether raw or manufactured, as oi\en 
as they are sold, and rated always according to their 
selling price. Such a monstrous impost was of itself 
sufficient to annihilate all industry. The manufac¬ 
tures of Castile and the otlicr provinces subjected to 
its destroying influence were irretrievably ruined. 
And Ustariz, Ulloa, and Campomanes, Spanish au¬ 
thors of the highest credit, agree in opinion with Mr 
Townsend, that it is to their exemption from tliis 
odious tax that the comparatively flourishing state of 
industry in Catalonia and Videncia is entirely to be 
ascribed. 

Tuxu^> <i(> Besides contending that tlie effect of taxes is to 
create a new ability in the people to bear tiiem, the 

Imfiir””*”* Government financiers have also contended tliat the 
value of the taxes is not really lost to the consumers, 
but that it is again restored to them by the expendi¬ 
ture of Government and its agents! And notwith¬ 
standing the gross and almost obvious fallacy which 
tills statement involves, it still forms the substance 
of the answers most commonly made to those who 
complain of the injurious effects of heavy taxes. To 
show its absurdity, let us suppose tliat a farmer is 
taxed to the extent of L. 50, and let us endeavour 
to ascertain whether the expenditure of this sum 
by the public functionary, or individual to whom 
it has been paid by the tax-gatherer, affords any 
compensation to the farmer for its loss. If the re¬ 
ceiver of the tax does not lay it out on commodities 
produced by the farmer, it is obvious it cannot again 
return to him, and lie can derive no advantage what¬ 
ever from its expenditure. But let us suppose, which 
is the most favourable hypothesis for the argument 
we are combating, that the tax receiver comes to the 
farmer to buy produce from him, and let us trace the 
successive steps and effect of the whole transaction. 
First of ail, then, the farmer sold aa much corn, or 
other produce, os was worth L.50; he next paid away 
these L.50 to a tax-gatherer{ and the person who 
received the L.50 from the tax-gatherer now comes to 
the farmer and offers them back to him, on condition of 
his receiving an equivalent in corn or other produce. 


611 

This is the way in which the money drawn from the G«nenl Ob- 
pockets of the public by taxation always reverts to 
them j and if it enriches any one, it is obvious it ^ 
must do BO by making him pay twice for the «mi t i 4 » 
sum of money { It is to no purpose to endeavour 
to escape from this reductio ad amurdum, by telling 
us that industry is always benefited by every exten¬ 
sion of the market, and that the consumption of sol¬ 
diers and sailors is advantageous, because it increases 
demand! To benefit industry a market must be a 
reed, not a nominal one—it must be one in which 
the demanders have themselves produced the equiva¬ 
lents they offer for commodities. It is plainly absurd 
to suppose that cillier individuals or states can ever 
receive the smallest benefit from the demand of those 
whom they have been previously obliged to furnish 
with the means of buying. Such, however, is al¬ 
ways the case with the demand of those who live on 
the produce of taxation; and to keep ujv useless re¬ 
giments and overgrown establishments, on pretence 
of encouraging and stimulating industry by increos- * 

ing demand, is to the full os inconscciuential and ir¬ 
rational, as if a shopkeeper were to attempt to in¬ 
crease his business and get rich, by furnishing his 
customers with money to buy his goods. 

Tile fallacy of the doctrine against which we have 
been contending has been forcibly illustrated by Dr 
Hamilton. “ To argue," says he, “ that the money 
raised in taxes being spent among those who pay it, 
is, therefore, no loss to them, is no less absurd than 
the defence of a housebreaker, who, being convicted 
of carrying off a merchant’s money, should plead that 
he did him no injury, for the money would be return¬ 
ed to him in the purchase of the commodities in 
which ho dealt." • 

It is obvious, therefore, that the services rendered 
by the public functionaries, or by those who receive 
taxes, form the only compensation given by them to 
those who pay them. And when neither the num¬ 
ber nor the salary of those functionaries is ton 
great, these services arc a sufficient return fur the 
sums they receive. But every shilling that is drawn 
from the people by means of taxes, to be expended 
in maintaining unnecessary functionaries, or in pay¬ 
ing tliem higher salaries than would suffice to pro¬ 
cure the services of others, is absolutely and totally 
lost to them—as much so as if it were thrown into 
the sea or the fire. 

That security, protection, and good government, 
which it is the object of taxation to procure, art 
highly valuable, cannot be disputed. But they an 
like all other values—the smaller the sacrifice for 
which they can be obtained, ^o much the better. 

Every means by which tlic cxpcnces of Government 
con be diminished and taxation reduced, is an ad¬ 
vantage to the public precisely of the same kind that 
a diminution in the cost of procuring any useful or 
agrceable commodity is to an individual. There i.s 
really no mystery whatever in the manner in which 
Government is supported and taxation operates. 


• This sophism is equally well exposed in the Z.rf/r« tfax Citopen sur ies Vingtiemes, &c. (p. 113), 
published in 1768. 
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Ct-ntTn! Oil-(Jovcrnmcnt ir not a protlucorr.its expenditure i« 
..•rvationn on del'rayod from tlie prodme of itsmvn lalinur, but 
1.1*““^ fmm the proifiar i>f the hhnir of ilx sultjecis. And 
‘licii’-ce it IS obvious, that the liightr tiio txpenccM of 
(ioveriiinei.l becomi-, the deeper must they cn- 
eruach mi the ineoniu or capit&l of its subjects, and 
cuuver.-ely. In otlier words, all countries are iin- 
|iovi rivlied by an increase of taxation, and enricli- 
eil by it-s redueiioii: and M. Say is perfectly cor- 
lect nhen he says, that the best system of linnnee 
to .vpniil little; and the best of all taxes, the lenst. 
/„■ mi tUeur tic tons les plans dcjinunce esl tic depenser 
jf;t, cl li: tneillciir de. latis Ics impols esl le plus petit, 
I-11.. 1. Various and veiy ili-'cordant opinions have been 

ii|.iiii..i I- t'lirertuined respectinf; tlie ultiniare incidence and 
l. Ht. .11 1 ^ „)• articular taxi'.'. Mr Locke in England, 

'ill'll'followers in France .and 
I., til., tn.!- Italy, cmui ndeii that all taxes, in whatever manner 
.-.nil >! they niight be iin|)o.i.ed. fell ultimately on the land. 

» 'I’his erroneiius opinion proceeded from their sup- 

' posing the industry employed in the cultivation of 
the land to be the only really productive species of 
iiiilusiry; whereas it is in no respect more produc¬ 
tive than till' rest. The truth is, that every burden, 
directly <>r indirectly, aficeting those engaged in the 
production of any class of commodities, falls ulti- 
inatelv on its consumers. A tax on hats, for ex- 
.irnple, iiiu-t raise the price of hats, as a tax upon 
leailii-r must raise the jirice of shoes; for, if this 
V I re not tlie case, the profits of the hatter and shoe- 
ni.iker would be ieduced below the general level; 
iiiid us there can bo no reason why they »hou1d he 
.-.atislied with a luwor rate of profits than their neigh¬ 
bours, they would begin to withdraw their capital 
from such io.'ing husiiie.s.sc.s, and would continue to 
< 1(1 .'■o until the diminution of the supply of their 
jiirticulur eniiimodities had raised their piiccs to 
ihcir proper height, or to sucli a height as would 
Yield lliem the average profit.s of stock exclusive of 
the ta.x. There arc natural limits, however, to the 
extent to which taxes on commodities can be ear¬ 
ned : ami their ellects are widely dilFercnt according 
IIS they are laid on co-Timodities roipiired for the 
consuiiiptiun of the labouring class, or on those 
which arc exclusively consumed by the higher 
Hut before proceeding to examine the ef- 
lee'' of particular taxes, we shall make a few ob- 
scrviiiions on the following ma.\im8 laid down by 
Dr Smith with regard to all taxes, and which arc 
drawn up with singular judgment and comprehen¬ 
sion. vix:— 

Oi >iM.i:i-. First maxim. “ The subjects of every state ought 
.Msx.iii ,o contribute toward* the support of the government, 
as ne.irly as [lossible, in proportion to tlicir respec¬ 
tive .ihiiities; that i.**, in proportion to the revenue 
•t'ltich tlicp rcspeciivc/p enjoi/ under the protection 
of the stole. 'I'lie cxpencc of Government to tlic in- 
tlividunls of n great nation is like the expcnce of 
management to the joint tenants of a great estate. 
In the observation or neglect of this maxim consists 
what is eu'ied the eiiuulity or inequality of tax- 
atioii." 

Hccond, “ The tax which eacli individual is bound 
lo pay ought to be certain, and nut arbitrary. The 
//■•'( of payment, the of payment, Xhc <]uan- 


tilif to be paid, ought all to be clear ond plain to the Ob- 
contributor and to every other person. When it is 
otherwise, every person subject to the tax is put, 
more or less, In the power of the tax-gatherer, who 
can cither aggravate the tax upon any obnoxious 
contributor, or extort, by the terror of such aggra¬ 
vation, some present or perquisite to himself. The 
uncertainly of taxation encourages the insolence and 
i'avours the corruption of an order of men wiio are 
naturally unpopular, even where they arc neither in¬ 
solent nor corrupt. The certainty of what each in¬ 
dividual ought to pay is, in taxation, of so great im¬ 
portance, that a very considerable degree of inequa¬ 
lity, it appears, 1 believe, from the cxpericitgc of all 
nations, is not near so great an evil as a very small 
degree of uncertainty.” 

Third, " Every tux ought to he levied at the time 
and in the manner in which it is most likely to be 
convenient for the contributor to pay it. A tax 
upon the rent of land, or of houses, payable at the 
same term at which rents arc usually paid, is levied 
at the time when it is most like’y to be convenient 
for the contributor to pay, or when he is most likely 
to have wherewithal to pay. Taxes upon such con¬ 
sumable goods as are articles of luxury arc all finally 
paid by the consumer, and generally in a manner 
tliut is very convenient for him. He buys them by 
little and little, ns he has occasion'to buy the goods ; 
and as he is at liberty, too, cither to buy or not to buy 
as he pleases, it must be his own fault if he ever suffers 
any eunsideriible incoiiveniency from such taxes.” 

Fourth, “ Every tax ought to be so contrived as 
both to take out and to keep out of the pockets of 
the people as little as possible, over and above wliat 
it brings into the public treasury of tlie state.”— 

(IVeallh of Nations, III. p, 25.5.) 

A syst. m of taxation maybe pronounced to beeitlicr Frcnrii 
good or bud, according as it approaches to or recedes Tnnaiion m- 
from these maxims. For example, the great defect 
in the system of taxation in France and Spain under 
the old regime, consisted not so much in its inagni- Muxim 
tude, or in the oppressive manner in which it was 
collected, as in its inequality. Instead of all the citi- 
/.ens contributing to supply the wants of the state 
in proportion to their respective abilities, those 
who had the largest fortunes, and who, consequent¬ 
ly, derived the greatest advantage from the securi¬ 
ty and protection afforded by Government, were en¬ 
tirely relieved from the burden of direct taxation. 

The nobility and clergy, at the same time that they 
engrossed every situation of power and emolument 
to themselves', were, as far as possible, exempted 
from contributing any thing to the support of Go¬ 
vernment. And it is how no longer a question that 
the disgust occasioned by this inequality of taxation, 
tlic impatience of the feudal privileges of the nobili¬ 
ty, and the desire of equal rights, were the leading 
causes of those revolutions which have made so much 
fiavoc amongst the ancient institutions of the Conti¬ 
nent. 

The system of taxation generally established in 't'dxsuon ut 
Kastern countries has the defect of not correspond- 
ing with the second maxim laid down by Dr Smith, 

The amount of the contribution is fluctuating and with the 
arbitrary, not fixed and certain. In despotic coun- Svo'nd 

Moxini. 
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r.encral Ob- tries, all tho agents ofOovernmont arc despots in their 
urvstiopi on peculiar sphere; and although tlie sum demanded 
by the ijiiltnn should be defined and asecriained, 
there are no iiiiiits to the extortion and' rapueity of 
his agents. An individual who has paid the tax im¬ 
posed by the Sultan has no guarantee against being 
called upon to pay three or four tunes as much to 
the Pacha of the province. The seeurity of proper¬ 
ty is thus eomplctcly subverted; and the arbitrary 
nature of the public burdens is entirely destructive 
of that spirit of industry which might have supported 
and extended itself under a far greater weight of 
c/]nahle and well defined taxes.** 

Wiuclimis- I'ho esfiblishment of the warchonsing system, or 
111 ,! sy-t 111 (he gr.intiiig of liberty to the inereliant, on payment 
ih'^rbT'l'*' moilerate rent, to deposit his imported goods in 
Maitiui.* pnhl'v. vnirehou^es, uinler tlie King’s lock and his oim, 
without his heiiig nhliged to pay tlie diilies until he 
finds it convenient to withdraw them, has powerfully 
contributed to make n large brunch of our taxation 
correspond very closely to the third maxim laid 
down by Ur Smith ; nr to cause n large class of du¬ 
ties to be levied at the time and in the manner which 
is most convenient for the euntrdiutor to pay them. 
Previ(lU^ly to the act of the 4;{d of George 111., es- 
tuhlishing the w.-irehoiisiiig system, the duties on all 
goods imported, and which amount to a very large 
proportion of the public revenue, had either to 
ho paid at the moment of their iiiiportulion, oi a 
bond, witli siitlicieiit secuiily for their future pay¬ 
ment, had to he given to the revenue ollieers. The 
hardship and iiiconvenieneu of such a system is ob¬ 
vious. .Sureties were very dilileiilt to he obtained, 
and the meriliiint, in order to raise funds to pay 
the duties, was frequently reduced to the ruinous 
necessity of selling his goods immediately on their 
arrival, at a time when perhaps the market was al- 
re.nly glutted. Neither was this the only injury en¬ 
tailed on the country by this system; for the duties 
having to be paid «// at onrr, and not by degree-, as 
the goods were sold for eoiisimiption, tlicir price 
was raised by the amount of tlie' profit on the capital 
advanced in payment of the duties ; cumpetitiuri, too, 
wasdimiiiishedinconseipieiiecMif tlie greater comniaiul 
of funds lequired to carry on trude under such dis¬ 
advantages; and a few rich individuals were tliu.s, in 
a great measure, enabled to monopolize the business 
of importing those commodities on which heavy du¬ 
ties were payahle. The system had, besides, an ob¬ 
vious tendency to discourage the carrying trade of 
the country, and to endanger the seeurity of the re¬ 
venue. For the necessity of paying imjiort duties 
even on those commodities which wCre destined for 
re-exportation, deprived us of all chance of ever be¬ 
coming consideriiblo as an entrepot; by preventing the 
importation of almo.st all foreign commodities, except 
those colonial products of whicli w-t had a motiopoly, 
that wore not likely to be speedily required for home 
consumption ; at the same time that the dilficulties 
attending the granting of a really equivalent draw¬ 


back to the exporters of such as had paid the duty, General Ob- 

opctied u door for the commission of every species 
of fraud. Tsxstion. 

Sir Ilobcrt Walpole appears to have bad a verygj^j|''^yJ[!^ 
clear conception of the injurious consequences ofjiole's Kx- 
this system ; and it was the object of the fa-cUc .Srheine. 
nious lljccise Scheme, proposed by hint in 173.'j, to 
allow the importers of tubacen and wine to deposit 
them in public warehouses, and to relieve them from 
the necessity of paying the duties churgcable on such 
commodities until they chose to withdraw them for 
home consumption. 'The celebrity of this scheme, 
and the misconceptions that have been so very gene¬ 
rally entertained respecting it, incline us to think 
that we shall only be gralilyiiig our readers by quot¬ 
ing the following passages troni the speech made by 
Sir Hobert on suhniittiiig Ins plan to the consideration 
of the IIou-c of Commons. 

“ J’lie duties now pa} able ujion tobacco, on importa¬ 
tion,” said Sir Kobert, "amount to fid. and one-third 
part of a penny/nr pound weight; all which must be 
paid down in leady money upon importation, with the 
allowance often percent, upon prompt payment; 
or otherwise there must be bunds given, with suffi¬ 
cient sureties, for the payment thereof; which is 
often, a great loss to the public, and is always a 
great inconvenience to the nierchant importer. 

Whereas, by what I am to propose, the whole duties 
to he paid tor the future will amount to no more 
than 4il. and three fiirlliings fivr pound weight; tnul 
this duty not to he paid til/ the liihncto comes to be 
sold for home consumption. So that, if the mer¬ 
chant cJejunfs his tobacco, In: irill be ipiile Jtee from 
all payment of duty, or giving bond therefor, or 
finding out proper sureties fur joining in such bond: 
he will have nothing to do but unload liis tobacco 
on board a ship for exportation, without being at the 
trouble to attend for having his bonds cancelled, or 
for taking out debenture.s for tlie drawbacks; all 
which, 1 conceive, must be a great case to the fair 
trader; and to ever} such trader, the preventing of 
fraiuLs inu.st be a great advantage, because it will 
put all the tobacco traders in Britain upon the same 
footing; which is but ju.vt and equal, and what 
ought cort.iinly to he accomplished, it it lie possible. 

“ Now, in order to make this ease eifcctual to 
the fair trader, and to contribute to his advantage 
by preventing as niucli as possible any frauds in 
time to come, I propose, as 1 have said, to join the 
laws of excise to tho.se of the customs, .and to leave 
the one penny, or rather three farthings, per pound, 
called the further subsidy, to be still charged at the 
custom-house upon the iin|)ortation of any tobacco; 
which three farthing.s shall be payable to his .Ma¬ 
jesty’s civil list as heretofore. And I propose, that 
all tobacco, for the future, after being weighed at 
the custom-house, and eliarged with the said three 
farthings per pound, shall be lodged in a warclioiisc 
or warehouses, to be appointed by the commis¬ 
sioners of the excise for that purpose, of which 


• For an excellent account of the ciFecti of the arbitrary nature of Eastern taxation, sec Volncy, f'oyaga 
en Syrie, Tom. II. cap. 33, and cap, 37- 

VOL. Vt. PAHT It. ^ * 
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(.uaMi 01)-warcliou'c the merchant importer shall have one 
lock and key, and the warehouse-keeper to be ap- 
t .ixatw n. jjnj jijjjj coiTiinissioiiers sliall have an- 

’ other, in order that the tobacco may lie safe in that 
warehouse till the merchant finds a market for it, 
either for exportation or home-consumption. And - 
if his market be for exportation, he may apply to 
his warehouse-keeper, .'tnd take out ns much for tlint 
purpose ns he ha.s occasion for, which, when wei(>hed 
at tlie custom-house, shall be discharged of the three 
larthiiigs per pound with which it was charged u|>on 
importation ; so that the merchant may then export 
it without any farther trouble, liut if his n.arkct lie 
fur liomc-consuniption, that he shall then pay tlic 
three farthings charged upon it at the custoiii.liuusc 
upon importation: and that then, upon calling his 
warehouse-keeper, he may deliver it to the buyer, 
on paying an inland duly of 4d. per pound weight 
to the proper officer appointed to receive the 
same." 

iJir Robert concluded his speech by saying, “ I 
look upon this as a most innocent scheme ; it can be 
hurtful to none but smugglers and unfair traders. 1 
am certain it will be of great benefit to the revenue, 
and H’ill tend to make London a vreg port, and, 

RY CONSEQUENCE, THE MARKET OF THE WORLD. 

If 1 had thought otherwise of it, I should never have 
ventured to propose it in this place.” * 

Nothing can be more clear and explicit than this 
statement; and no doubt can now reiiiain in the 
niiiid of .my one, that the adoption of the scheme 
nould liave been of the greatest advantage to the 
commerce and revenue of the country. Rut such and 
so powerful was the delusion generated in the public 
mind iviili respect to it, that its proposal had well nigh 
c.iascd a rebellion. IMust of the merchants of the 
day had availed themselves of the facilities which the 
existing system afforded of defrauding the revenue; 
and they dexterously endeavoured to thwart the suc¬ 
cess of a scheme whicti would have given a serious 
check to such pr.ietiecs, by making the public be¬ 
lieve tluvt it would be fatal to the commercial pro¬ 
sperity of the country. The ciVoris of the nicr- 
cfi.ints were powerfully assisted by the spirit of 
party, which then ran very high. The political 
opponents of the ministry, anxious for an oppor¬ 
tunity to prejudice them in the public eslimation, 
contended that the scheme was only the first step 
towards tlic introduction of such an universal sys¬ 
tem of excise, as would inevitably prove alike sub¬ 
versive of tlic comfort and liberty of the subject! 

In consequence of tliesc artful misrepresentations, 
the most violent clamours were everywhere excited 
against the scheme. On one occasion the minister 
narrowly escaped falling a sacrifice to the ungo¬ 
vernable fury of the mob, which beset all the ave¬ 
nues to tlie House of Commons: and after many 
violent and lengthened debates, the scheme was ul¬ 
timately abandoned. 


T I O N. 

The disadvantages of the old plan, and the benefits Gcnerd Ob 
to be derived from the establishment of the warehous- 
ing system, were very clearly and forcibly stated by 
Dean Tucker in his £ssay on the Comparative Advan- * 
lagrs and DitadvaHlftf^es of Great Britain and I'ranee 
with respect to Trade ; [>ubiislied in 1750. Rut so 
powerful was the iiupression made by the violent 
opposition to Sir Robert Walpole’s scheme, and 
such is the force of liahit and ignorant prejudice, 
that it was not until 1SU3 that this obvious and 
signal improvement—the greatest, perliaps, that has 
been made in the financial and coniuicrciai system 
of the country—was adopted. 

Tlie Goinpurative facility and ciicapness with r.xpcnre ot 
whicli taxes can be collected, ought to be particu- mlliTting 
larly attended to in their imposition. Every lax *’**‘''*- 
should, as Dr Smith lias stated in his fourth iiiuxim, 
be contiived so as to take out, and keep out, of the 
pockets of the people as little as possible above 
what it puts into the public treasury. The princi¬ 
ple of this niaxita is obvious—it is the nett produce 
of taxutior, or the sum wliicli it yields alter the 
expcnces of collection are deducted, that is alone 
applicable to national purposes; and to impose taxes 
which it costs a great deal to collect, is to impose a 
heavy burden on the people for the sake of a small 
advantage to Ciiivernment. It is stated by Sully, in 
his Memoirs, as an unque.stionable fact, that the 
expence of collecting a nett revenue of thirlif mil¬ 
lions of livres in France in cost the enormous 

sum of 120 millions; or, in other words, that of a 
sum of 1,70 millions taken from the people by means 
of taxation, only thirtij millions found their way into 
the coffers of the treasury ! Under the administration 
of M. Nccker, a revenue of about 557 millions of 
livres was collected at an cxpcnco of 58 millions; 
being about l(),f per cent. 

The cxpcnce of collecting the public revenue of 
Great Hritain, for the year ended tlic 5th January 
18;>2, amounted to L. 6, (>s. 7d. per cent, on the 
nett produce; while in Ireland its cxpcnce for tiiu 
same year amounted to L. 22, 2s. ;>d. per cent, or to 
more than three times as much as in England. A, 
good deal of this dillercncc of expence must be as¬ 
cribed to the different situation of the two coun- * 

tries; but a good deal is also owing to the more de¬ 
fective system of taxation established in Ireland, and 
to the greater corruption of the officers. 'I'lie dif¬ 
ference in the cost of collecting the Post-office re¬ 
venue of the two countries is ihe most extraordi¬ 
nary. In Britain the nett produce for the year* 
ended 5tli J.inuary 1822 was collected at an expcncc 
of L. 5B, ISs. fod. per cent-; while in Ireland it 
cost L. 118, 4s. lOd. per cent. I The adoption of the 
plans and suggestions of the commissioners appoint¬ 
ed to inquire into the state of Irish revenue, will 
undoubtedly be productive of a great saving in tlic 
expence of its collection. 

Taxes may be collected by officers employed by 


• Tindal’s Continuation of Unpin, VIII. p, 154. ed. 17()9; Cdxe’s Sit It. Walpole, I. p. 372, 4to ed. 
Had the resolutions with respect to tobacco been carried, those regarding wine, wliicli were to have been 
exueliy similar, would have been proposed. 10 
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(icncitf Ob- Government to receive them directly from the con- 
M'rvatioi>*>>°tribuCors; or Government may let them in farm to 
^jixatu^ individuals for a rent certain, giving to such indivi- 
Mode- of the power of collecting them, 

roliiriiiig ’^he question. Which of these modes of collection 
should be adopted i depends on a variety of circum¬ 
stances, and docs not admit of any general solution. 
Where a tax is very well defined, and its collec¬ 
tion may be cficctcd without requiring any very mi¬ 
nute inspection of the private concerns of individuals, 
it may be almost uniformly farmed with advantage. 
In such a case the proceedings of the farmers could 
not excite the prjjudices of the contributors; and 
the greater skill and economy with which all busi¬ 
nesses curried on by individuals on their own ac¬ 
count are conducted, would enable the farmers to 
pay, exclusive of the profits made by them, a larger 
sum to Government on account of the tax, than it 
would have any chance of receiving from its own 
agents. But il' a tax were not very well defined, or 
if it required a close examination of the nfiuirs of in¬ 
dividuals to assess it fairly, there cannot, we think, 
be a doubt that it ought to be directly collected by 
the servants of Government. It is indeed extremely 
probable that such a tax would be more productive 
were it farmed; but this, though an important one, 
is not the only consideration to be attended to. All 
taxes which occasion any investigation into the pri¬ 
vate concerns of individuals are necessarily unpopu¬ 
lar ; and it is obvious that this unpopularity must be 
immeasurably greater when these investigations are 
conducted by those who have a direct personal inte¬ 
rest ill prosecuting them witli the greatest strictne.ss, 
tlian when they are conducted by the agents of Go¬ 
vernment—by persons who, in most cases, derive 
none, and in all eases only a very slender benefit from 
the increased productiveness of the tux. The mass 
of the people would most assuredly ascribe much of 
the liardsbip of such tuxes to the vigilance and keen¬ 
ness of the farmers; and would be disposed to be-, 
lieve that a considerable portion of their producu 
went into their pockets, and that they were not only 
' a.ssesscd to defray the cliarges of the State, but to 
add to the fortunes of a class of persons who arc 
universally objects of popular indignation. We ad¬ 
mit that these suspicions and complaints arc in most 
cases totally destitute of foundation. The fanners 
can only enforce payment of a tax according to the 
provisions in the law imposing it; and if its pres¬ 
sure is cither unequal or severe, or the mode of 
its collection vexatious and troublesome, it is plain 
the fault lies with those who imposed it, and not 
with the farmers. But however groundless the 
public prejudice against the farmers of the revenue 
may be supposed to be, it' is one which will al¬ 
ways exist, and ought to be respected. Perhaps 
we overrate its influence; but really we have very 
little doubt that, had an income-tax of 5 or 6 per 
cenl., let in farm, been established in the place 
of the late income-tax of JO per cini., it would 
have been generally considered as the most oppres¬ 
sive and vexatious of the two ! Although, therefore, 
wu cannot concur with Dr .Smith, in his opinion, 
tliat all taxes ought to be collected by the officers 
of Government (III. p. .3«C), neither can we concur 
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with Mr Bentham, who has. endeavoured to prove Ob- 
that farming is in every cfise the preferable mode 
collection. (Theorie des Peines el des liecompenses, 

Tome 11. p. 203.) We certainly think that all taxes 
laid on such articles as stamped paper, houses, win¬ 
dows, horses, carriages, &c., and perhaps also the du¬ 
ties on exportation and importutiun, might be very ad¬ 
vantageously collected by letting them to farmers; but 
any attempt to farm, taxes on income, or taxes which 
require an cxoininatinn of and interference with pri¬ 
vate affairs, would excite the most violent clamour and 
irritation, and could not be otherwise than pernicious. 

The corvee systeni, or the compelling of indivi- rorvin. 
duals to execute public works by requi.sitions of 
labour, is one of the worst species of taxation. 

Those who get no pay for their labour, and who are 
made to work against their will, waste tlicir time 
and industry: and there is. besides, a very great 
loss incurred by the interruption of the regular pur- 
.suits of the lahoureis. Wlieti Turgot entered on 
his administration, he sent a circular letter to the 
Jload-survcyors and Engineers of the diflerent pro¬ 
vinces of France, ordering them to transmit esti¬ 
mates, framed on Ihe-ninst liberal scale, of the sums 
of money fur which the usual repairs might be 
made-on the old roads, and the ordinary nuiMber of 
new ones constructed. The aggregate of the dif¬ 
ferent estimates showed that a money contribution 
of about len millions of livres a-ycar would suffice 
for the repair and construction of all the roads in 
the kingdom; whereas Turgot showed, that the t \e- 
culioti of these repairs and constructions by contri¬ 
butions of forced labour, or corvi’es, cost not less 
than forty millions, or four times us much ns the 
other! (Say, 'i'raite tVEconomie PoUliqiie, II. p. 3-15.) 

The method of repairing roads, by contributions 
of labour instead of money, was at one time general 
throughout Europe, and is still acted on in many 
countries. In Scotland the agricultural [lopulution 
of the country were compelled, by an act pas.scd in 
Ififif), to work ux days each year at the public 
roads. This contribution was denominated statute- 
labour, and was coiiniiuted, in the early part of the 
reign of his late Majesty, for a tax on land, ruled 
according to its valuation in the cess-books. '1 his 
commutation has been productive of the greatest 
advantage. Previously to its taking place, our 
roads were, perhaps, the very worst, and they 
have since become among the very best iu Eu¬ 
rope. 

Paht II.— Dibect Taxes. 

It is impossible, for the reasons wo have stated in nircn 
the previous section, to regai d such taxes as really * 
fall on capital as a permanent source of public in¬ 
come. Capital consists of that portion of the pro¬ 
duce of industry which has been saved irom iinuic- 
diate consumption, and which is applied partly to 
maintain those who are engaged in the great work of 
production, and partly to facilitate their labours. It 
is by its amount that the amount of the productiio 
industry of every country mu»t always be legii'ateiJ. 

And such being the case, it is plain that wh.iti ver 
has a tendency to diminish capital, or to convert it 
into revenue, must, by diminisliing the means ol eiu- 
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Taxcion j)loyin;» and facilitating Inliour, and consequently 
. tile annual produce of the country, be a most fruit- 
I III source ol’|)all[K“l•i^m mid iiii.'icry. Uliis, however, 
would be tli6 [irccise cllect ot taxes on capital; and 
it is for tills re.i'iiii that they ought always to be re¬ 
garded ill the light I't' an extraordinary resource, 
and ought never to be imposed except in eases 
of very urgent iieecssiiy. 'J'lie luisiipplication and 
destruction of the means of preduetion which they 
infiliihly occasion, would not only defeat every at¬ 
tempt to render them penn'ineiit, but would, by im¬ 
poverishing and exhausting the country, render all 
other taxes comparatively unproduetive. 

It is not from capiiul, therefore, but from revenue, 
that all permanent taxes ought to be derived. And 
Utc revenue of every individual in every country, 
who does not subsis't on the produce of tuxaiiun, be¬ 
ing derived cither iroiii rent, jirolit, or wages, it is 
plain that all taxes which do not fall on capital must, 
howsoever impo.>-ed, ultiiiiati'ly fall on one or other 
of these three sources. Without further pretaee, 
therefore, we shall now proceed to trace the ultiinutc 
incidence and eil'cet of such taxes as are laid dircillif 
on rent, profit, and wages; and vvlu-ii we have a.s. 
certained the way :n whicli tliey operate, it will be 
comparatively easy to irvestigale the effect of those 
direct taxes whieli are meant to fall equally on all the 
various sources of income. 

Sect. I.— Taxes on Ifent. 

'I'luti'.oii 1. Tnxrs oil the Itcnl of Liiiut.—S tax on the 

Iti'iit. rent of land, properly so called, or on the sum 
paid by a tenant to a landlord for the use of liie u«- 
Inral and inherent po'ivcis of the soil, would fall 
wholly on the landlord. Uciit is entirely a conse- 
(jiieiicc of the decreasing productiveness of the capi¬ 
tal and industry succesMVcly applied to the laud. 
If capital could have been always applied to the best 
soils with eijiiid advantage, it is plain no one would 
ever have tliought of resorting to those of an inferior 
degree of fertility, and no such tiling as rent would 
ever have been heard of. Itut this is not the case. 
Thebe.st lands in every improving country are speedi¬ 
ly exhausted ; and it is always found to he mure ad¬ 
vantageous to lay out capital on tiie inferior soil.s, 
which require a greater expenditure to make tliciii 
yield the eaine supplies, than to continue forcing the 
best lands, ijiippose, to illu.strate the effect of tliis 
constantly operating, principle, that a series of soils 
of various degrees of fertility arc in cultivation, and 
that they re.spcctively yield, in return for the same 
expenditure of capital, ICJO, 1)0, 80, 70 , 00, &c. 
quarters, it Is plain, as there cannot be two prices of 
the same article, at the same time and in the same 
market; that, when two or more of these soils arc 
cultivated, their produce must all sell for the same 
price ; and it is farther plain, that this price must be 
such as will sulKeicntly remunerate the cultivators 
of the worst soil, for otherwise they would not con¬ 
tinue to employ their capital in its cultivation. But 


the price which will remunerate the cultivators of Tues on 
the worst land, will more than remunerate the cul- 
tivators of the more fertile lands, precisely in pro- 
jiortioii to the greater quantity of produce obtained 
from (hem. Now, us there cannot be tvso rales of 
jiiojil ill the same country, any more than two prices, 
lilts excess of produce necessardt/ constitutes rent, 

Thu?, wheii,//iv' qualities of land are cultivated, the 
rent of the Just quality would be 40 quarters ; for 
such IS the difference between its produce (lOO), 
and the pioduce (fiO) of tlic,/i7'f/< and last quality of 
land cultivated. Jii like niuiiiier, the rent of the 
second qualily would be 30 quaiters, or !)<)—()0 ; the 
rent of the thud‘111 qnarleis, or SO—fiO ; and the rent 
of ihcJ'ouilh 10 (|uaiMi'is, or 70—(iO. l!ul ii is obvi¬ 
ous no rent would he paid by the culliv:itoi.s of the 
soil of tlie,;f//A quality, and w'liieh was last taken in¬ 
to cultivation; nor is it really possible to conceive 
u ease in which rent could enter, for any coii.sider- 
ablc period, into the cost of that portion of the pro¬ 
duce of a country wiiich is raised by the agency of 
the capita* last applied to the soil, wlictliei: it be laid 
out on new land ur in the improvement of the old. 

For, if it did, it would he a proof that agriculture 
was the best of all businesses, and, in consequence, 
capital would be immediately .atIructed to the land, 
and would must certainly continue flowing in that 
direction until the produce raised by the portions 
last ciiipJoycd in cultivation would only yield the 
common and ordinary rate of profit. It may, there¬ 
fore, be laid down us a general principle, and one 
from which there are really no exceptions; that, 
wherever industry is free, rair produce is atiraijs sold 
at Us neccssaiij piice —tliiU i.s, at the price which is 
just suflicieiit to yield the coiiiiiion and average rate 
of pruiit, and no more, to the producers of that |)ur- 
tion of the necessary or required siipjily which is 
raised in the must iiiilavourable eircumsluiice.>!, or by 
means of the capital last laid out on the soil.* 

It resLilt.s, from this prinei|)le, that n tax on rent .\ 'r.ix on 
would have to be entirely defrayed by the landlords.I’”’- 
Siicli a tax would neither raise the price of raw pm- 
duce, nor ojiernte as a diseouriigcuieiit to eultivu- ii„i 
tiun ; for, ns we have Just seen, that that portion ol I’rirri,, nul 
raw produce which regulates the price of all the rest faH 
pays no rent, it is iinpussjble it could be affected by 
its imposition. In fuct,"ull sorts of farm produce lonR 
would continue at preci.sely the same price alter the 
tax had been laid on as before, and there wouhl be 
just the same motives to extend cultivation. In so 
far, therefore, as tlic income of the landlords really 
consists of rent, it miglit be entirely taken from 
them by means of direct taxes, without its being 
possible fur them to elude their pressure, and with¬ 
out their occasioning any injury to the other classes 
of tlie community. This arises from the circum¬ 
stance of the landlords not being producers, but on¬ 
ly receivers of income, llent is altogether extrinsic 
to the cost of production. It really consists of the 
excess, or of the value of the excess, of the produce 


* For a further account of the origin and nature of rent, see the Article Political Economy, Part III. 
Sect- 3, in this Supplement. 



TAXATION. 


617 


Tiixct on obtained from the best soils, or by the agency of the 
item, capital first laid out on the land, over that which is 
obtained from the worst soils under tillage, or by 
the agency of the capital last laid out on the land. 
That the consutiicrs must pay the value of this excess 
to some one or other is certain ; for such payment 
is one of the absolutely indispensiilJe conditions to 
their obtaining the necessary supplies of raw pro¬ 
duce, and must be made the moincnt that the in¬ 
crease of population has compelled recourse to be 
had to inferior soils. But it is plainly of no conse¬ 
quence whatever to them whether they have to 
pay it to the proprietors of the land, or to a tax- 
gatherer. 

\ lax oil observed, however, that a tax on rent, 

iliat I onion in the coinnioii aceeptntion of the word, would not 
of i)u-^‘i(«i have quite the same iHeel that we have now stated, 

Kiiit ot a vvhnlly fall on the landlord. By rent 

I'.iriii wtiicli . , .:iii 

consiu^ of coininoniy meant the whole sum paid by a tenant 
Intonstnf to a landlord, as well for theu.se of the buildings, 
<.'A])itai, fences, iSre. on a farm, as for the use of the natural 
i*n**‘i 'imi inherent powers of the soil. But the sum paid 
f.>ii on (lio ^ tenant for buildings and improvements is not 
^un^ullll.■r. really rent, hut interest on the capital expended on 
them. To whatever extent, therefore, the gross or 
nominal rent ol a larm is made up of interest on capi¬ 
tal, to the same extent would a tax on it operate to 
raise the price of its produce. Suppose, for exam¬ 
ple, that the gross rent of a farm is L..^OO, and that 
L.^.50 are interest of capital laid out on its improve¬ 
ment. If a tax of 10 per cent, were laid on rent, on¬ 
ly L.‘i5 would have to be permanently paid by the 
landlord. The other L.25 might be paid by him for 
a short ]>criod; but, as it would form a deduction 
from prolits, capital would, in consequence, bo with¬ 
drawn from the soil until the dimiuisiied supply of 
produce had raised pi ices to their proper .level— 
that is, to such a level as would yield the common 
and ordinary rate of prolit on the capital still em¬ 
ployed in cultivation. This part of a tax on gross 
rent would not, therefore, fall on the landlord, or 
the farmer, but on the consumer of raw produce. 

PirctB tli-it circumstance of rent unavoidably arising in 

L«ia fo^llow the progress of society, inclines us to think that it 
frimi (lo- would be good policy for the government.'! of eoun- 
TtTnuiLnt ro- guch as the United States, who are possessed of 
large tracts of fertile and unappropriated land, to 
jHTiv of retain the property of this land in their own hands, 
Lnnil. and to let it by public auction, in such portions, and 
for such a number of years, as might be deemed ad¬ 
visable. 'Such a system might perhaps discourage 
some of those expensive and ostentatious undertak¬ 
ings entered into by individuals who have the abso¬ 
lute property of the lands which they occupy; but 
there arc no grounds whatever for thinking that it 
would contribute in the smallest degree to present 
any of those improvements which are really condu¬ 
cive to the raising of raw produce. The leases 
might be made of such a length as to encourage 
every necessary outlay of capital; and the tenants 
who had the State for their landlord would certainly 
run a less risk than those who occupy the estates of 
individuals of being disturbed in their possession, or 
of being harassed by vexatious prosecutions. But 


if no real disadvantage would arise from the udop- Taxes on 
tion of this system, it would be productive of many 
very gnat advantages. According as population 
increased, and as the expenccs of Uuvcrnim.'i)t were 
necessarily aiigmentcd, an increasing revenue would 
be provided to meet lliein—a revenue, too, it must 
be recollected—raised without hardship to any in¬ 
dividual whatever—and which, even though the (Jo- 
vernmciit should not take it, would notwithstanding 
exist, and have to bo paid by the consumers of raw 
produce. “ Under such a s}stein (lie owners of ca¬ 
pital would enjoy its profits; the class of labourers 
vrould enjoy their wage.s, without any deduction 
what.soever ; and every iiian would employ Ins capi¬ 
tal in the way which was rosily must advantageous, 
without receiving any inducement, by the niischie- 
vous operation of a tax, to remove it from a ciiannel 
in which it w'us more, to one in which it would be * 
less productive to the nation.”—(Mill’s 1-letnaits of 
Political liconomi/, p. !!)<)■) 

But after lunil has I>een a|)propriatcd and convert¬ 
ed into private property, it would certainly be un¬ 
just to lay the burden of supporting the fjtate exclu¬ 
sively on the landlords. Mr Mill is, however, of 
opinion, that this exemption from exclusive taxation 
ouglit only to extend to the present rent, and that 
the Stale has a just right to enact that all future in¬ 
crease of rent shall be applied to its use. \Vc can¬ 
not assent to this proposition. When an nb.solutc 
right ol jirupcriy lias once been established in land, 
the owners seem to us to be fairly entitled not only 
to all the advantages now derivable i'roni it, but to 
all those of which it may hereafter be made jiroduc- 
tive. Mr Mill contends, that inasmucii as (iovern- 
ment may, by their own act, and without any ellbrt 
on the part of tlie landlords, raise rent, there can be 
no good reason wliy tlicy should not a[ipropriutc to 
themselves all the tAce-s they have created. But if 
wc establish this priiicijde in one in.staiiro, it is dilfi. 
cult to sec why it should nut be established in 
others. It 19 possible for the Government, by repeal¬ 
ing the Corn laws, uud admitting the free importation 
of raw produce, to raise the prolits of stock. But 
no one would, therefore, coiitciul, that Govornincnt 
would be justilied in laying a tax on profits equiva¬ 
lent to the ri.so that iiad thu.s been occasioned; and 
if not, why should they be justified in laying an ex¬ 
clusive tax on rent wlien it li.ses in con.sL-qucncc of 
any measure of theirs f All classes sliould be made 
to contribute, in the same propoition to their mcan'i, 
to the .support of the State. But it would certainly 
be a departure from this just principle to tax (hose 
who have acquired a property in land to a greater 
extent than otlieis, or to give to the State all the ad¬ 
vantages they would otliirwi.se have derived from the 
growing prosperity and improvement of the country. 

The greater part of the revenues of the principal 
monarchies of Asia seem.>, in all ages, to have been 
derived from the soil. The land has been held by 
the immediate cultivators, generally in small por¬ 
tions, witli a perpetual and transferable title; but 
under an obligation of paying, annually, the govern¬ 
ment demand, which might be increased at the plea¬ 
sure of the sovereign, and seldom amoanted to less 
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I'aicik on tlian a full rent." (Mill'n Elemenh of Political Econo- 

p. jyy) • 

The iicu(a|'C8 on knijiht.s’ fees, the assessnient of 
!.'i'li'btiil! I'y'lagc dn otlifrIniuls, ninl the sulibidies cllur^oable 
on llic proprietors of estates, so often referred to in 
the history of England, were, to all intents and 
purposes, land-taxes, (ljluck^tone, I. p. Slvi.) Hut 
tlic existinf' luixhtux iius supplanted all those more 
ancient assessments. This tux was first imposed 
in lO'.'td; ii new valuation of all the lands in the 
kingdom iiuving been made in the previous year. 
According to this valuation, it was found that n tax 
of Is. on the pound of the ascertained rental, a/iord- 
ed an annual clear revenue of L..WO,000. No 
change has ever been made in the valuation of Kiltt!. 
'fhe tax, which was at first an annual one, has been 
generally as high as 4s. a pound of tiic valued rent: 
In 1711b, it was made iierpetuul at that rate, leave 
being, at the same time, given to the proprietors to 
redeem it. 

The land-tax was very unciiual at its first imposi¬ 
tion. I'or such ]ir<)prietors us were friendly to the 
Kcvulutionary establishment, generally returned their 
estates at a iiiucli higher value than the proprietors 
who were attached to the Stuarts. The diiferent 
degrees of improvement that have since taken place 
in the various districts of the country, have, in some 
in.'<tunccs, tended to correct the inequalities in the 
original imposition of the land-tux, and, in others, to 
inerc 4 .-'e them. 

TaMsoti a. Tu.ns on the lien! of Hanses. —The principal 
till' Hun of p.,rt of tlic rent of houses generally consists of the 
profits of the capital laid out in their ennstruetion, or, 
us it is more commonly termed, of budding rent, a 
comparativL'iy small part only being ground rent, or 
rent payable for the soil on which they are erected. 
It IS evident, therefore, from the principles already 
established, that, if the supply of houses could be as 
easily diininislicd and increased as the supply of raw 
produce, a tax on their rents would fall entirely on 
the occupiers and ground landlords, in the proportion 
that the profits ol the capital laid out on them bore 
to the rent of the land on which they stood. Hut as 
the supply of houses is not susceptible of speedy di- 
ininution, the builders would have no means of im- 
inediatciy raising rents when n tax was laid on tlioiii; 
and, mile.s.s the capital of the country, and, conse¬ 
quently, the population and demand for houses, were ' 
rapidly increasing, a considerable number of years 
would necessarily elapse before tlicy would be able 
to relieve themselves of the tux. Houses, however, 
though slowly, are yet certainly perisliabic; and, as 
no more uf them would be built after they had been 
taxed, until the increasing dcniand bad raised their 
rents so as to iiidcicnify the builders for the tax, 
and to elev.ite their profits to the common level, 
there cun be no question that, in the end, the tax 
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would be thrown wholly on the occupiers and ground Taxes on 
landlords in the proportions already mentioned. 

Sect. II.— Taxes on Profits. 

A tax proportioned to the nett profits derived from Taxes on 
the capital employed in every branch of industry I'ruiUb. 
would fall wholly on profits. 

■Snell a tax would affect all capitalists to precisely An equal 
the same extent. When .5 or 10 per cent, was laid on Tax im all 
the profits of the farmer or manufacturer, an equal 
.'i or 10 per cent, would be laid on the profits of ificnii (‘apnai- 
merchant, the ship-owner, and of all the other cm- u.n to tiic 
plo}’ers of capital. It is evident no individual could ‘'•‘ai- 
hope to evade the burden of such a tax by 
liis business; and it could not, therefore, occasion,,s,.oi-|>rirts, 
any transference of capital from one employment to but wonia 
another. Neither would it occasion any variation in wl'olly 
the supply and demand of commodities, nor in thcir"“ 
money price. Tor, as the tax docs not full on capi¬ 
tal, but on profits, the means of producing would 
not be impaired by its imposition; the means of pur¬ 
chasing possessed by those wlio live on profits, pre¬ 
viously to the imposition of the tax, would indeed 
be diminished; but, as the means of purchasing, 
possessed by the Government and its agents who re¬ 
ceive the tax, would be proportionally augmented, 
the aggregate demand of the society would continue 
the same.—and hence, as the tax ctmid neither lessen 
the quantity of capital in the country, nor the power 
to purchase its produce, it is obvious it could not, 
supposing the value of money to continue invariable, 
occasion any variation in the money prices of com¬ 
modities. 

The immediate effect of an equal and universal tax 
on profits would, therefore, be to sink them in the 
same proportion. And as the potecr to accumulate 
capital, and consequently to feed and employ an ad¬ 
ditional number of people, must ever be in direct 
projmrtioH io the rate of proft, it follows tliat the ten¬ 
dency, and, wlicii they arc carried to such a height 
as to prevent them being balanced by increased ex¬ 
ertion and economy, the ultimate and necessary ei- 
fect of ail such taxes is, to check the accumulation 
uf capital and the progress of population. 

A tax laid only on the profits of the capital cm- a Tux on 
ployed in a particular business would have a differ- ‘'jc riullts 
ent effect: it would raise prices, and would 
therefore, fall on the capitalists, except in so far as 
(hey were themselves consumers uf their own pro- would rai!>e 
duce. Suppose, for example, that a tax of 10 pe/ '’™v'., 
is laid exclusively on the profits of Ihe shoe- 
maker. The slightest consideration will show that ‘ 
such a tax must make an equivalent addition to the 
price uf shoes; for, if it did not, the shocmakciB 
would gain less profit than was gained by those en¬ 
gaged in other businesses, and they would, in conse¬ 
quence, have an immediate inducement to withdraw 


* For a full and excellent account of the taxation of Eastern countries, sec the same author’s Ilislory of 
India, V'ol. I. chap. Tuxes. ISome curious and. valuable details, with respect to the land-taxes of the 
ancient Egyptians, may be found in the first volume, liv. i. § 4, of the admirable work of the Ticsident Do 
Goguct, SuT I’Origine des I.oix, &c. 
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T«][n nn from their employment; nor can there be a question 
liofits. jijgj {jjgy would continue so to withdraw, until, by 
diminishing; the supply of shoes, their price had 
reached such a height as would yield the common 
and average rate of profits, exclusive of the tax. 
For the same reason, an exclusive tax on the profits 
of the hatter, the clothier, the farmer, &c. would 
make a proportional addition to the price of hats, 
cloth, and agricultural produce, &c. In these cases the 
capitalists have the power to raise prices, and conse¬ 
quently to throw the burden of the tax on the 
consumers; because they have the power to with¬ 
draw from those businesses in which profits are tax¬ 
ed, and to employ their capital in those which are 
not taxed. Hut, when the profits arising from the 
capital employed in every different business are 
equally taxed, the capitalists arc deprived of this re¬ 
source ; and have no means cither of raising prices 
or of evading the tax. 

An rqtiAl the principles we have al- 

•iiiil j^L'iKTal ready established, that a general and equal tax on 
on I’lo-thc profits of agricultural and other capital could not 
occasion any diminution of rent. When the farmers 
arc taxed equally with all other producers, there will 
obviously be no motive to induce them to withdraw 
capital from the land, and no variation will take place 
in the price of corn; nor, as rent consists in the ex¬ 
cess of the produce obtained by the capital first ap¬ 
plied to the land over that which is obtained by the 
capital last applied, will it be affected by such a tax. 
But if the tax, instead of being a general and equal 
one, were laid exclusively on the profits of the far¬ 
mer, it would really cause an immediate increase of 
rent. No rent, as we have shown in the preceding 
ti'ieVrHiii" of section, over enters into the cost of producing that 
tliu Kiriiii'r portion of the required supply of raw produce rais¬ 
ed by the agency of the capital last laid out on the 
land. It is plainly impossible, therefore, that its raisers 
could indemnify themselves for any burdens laid on 
them by making an equivalent deduction from rent. 
And hence, when a tax is laid exclusively on the 
profits of agricultural capital, the price of raw pro¬ 
duce must sustain a corresponding i i.se; for in the 
event of its not rising, the producers of that portion 
which pays nn rent would abandon their business, 
and the necessary supplies would not be obtained. 
Inasmuch, however, as the rise of price which is re¬ 
quired to remunerate those who raise corn that pays no 
rent, alter a tax is imposed on profits, must bo univer¬ 
sal, it must raise rent. Thus, on our former sup¬ 
position, that five equal capitals applied to soils of va¬ 
rious degrees of fertility, respectively yield 100 , f) 0 , 
80, 70 , and 60 quarters, their corn rents would be 
40, SO, 20, and 10 quarters; and if the price requir¬ 
ed to remunerate the cultivators of the fifth and worst 
quality of land which pays no rent were L. 4 a quar¬ 
ter, the money rent of the first quality would be 
L. IGO, of the second L. 120 , of the third L. 80, and 
so on. Suppose, now, that an exclusive tax is laid 
on the profits of agricultur.il capital, and that, to re¬ 
munerate the cultivators of the worst land, tlie price 
rises from L. 4 to L. 4, 10 s. a quarter, it is plain the 
rent of thc^/sl quality would be iimncdiatcly raised 
to L. 180, the second to L. 135, the third to L. 9 O, 
and so on; being an increase of L. 20 on the rent of 


A Tax on 


only would 

t.iue Item. 


thc^^rsf, of Li 15 on the rent of the second, of L. 10 Taxes on 
on the third, &c. Profits. 

This is a principle of the highest importance. 
shows the unfounded nature of tlie complaints made 
by the landlords of the injuries they suiter froiii the 
operation of taxes on agricultural industry: It shows 
that such tuxes as fall equally on agriculture and on 
other businesses neither affect rents nor prices, and 
cannot, tlu'rcfore.bc injurious tothelandiords: And it 
further shows that such taxes as fall exclusively 
on agricultural profits must, by raising the relative 
value of corn, raise rents, and materially improve 
their condition ! “ That the profits of the furnier," 

says Mr Kicardo, who was the first to discover and 
establish this important principle, " only should he 
taxed, and not the profits of any other capitalist, 
would he highly henijicial to the landlords. It would, 
in fact, be a tux on the consumers of raw produce, 
partly for the benefit of the state, and partly for the 
benefit of the l.mdlord-.” (Principles oj' PoUtkal Eco¬ 
nomy, 3d edit. p. 241.) 

Ill estimating the profits of the farmers under the Mnilrofusti- 
late income-tax act, it was assumed that in England 
they amounted, in all cases, to three-fourths, and cr*iiii- 
in Scotland to a half of the rent; and power was dir ibc In- 
given to the commissioners to make a new valuation o’mv-T.ix 
of the farm at the end of every seven years during 
the currency of the lease, and if they found it was 
then worth a higher rent tlian was paid by the ten¬ 
ant, his income-tax was pruportiunaliy augmented. 

Many complaints were made against this inctliod of 
assessing tiie profits of farmers; and certainly nothing 
could be more arbitrary and fallacious than the as¬ 
sumed rule for estimating them. But, notwithstand¬ 
ing the general opinion to the contrary, it is not very 
difiicult to discover lliatthe inequalities it occasioned 
in tile collection of the tax were really advantageous 
to the Atrmcr. The reason is, that while the farmer-; 
who occupied rich mid weli-.situatcd lands, whose 
rents were comparatively higli, were taxed far above 
their profits, those who occupied poorer lands, the 
rents of which were comparatively low, were not 
taxed to the extent of tiieir profits. In these cir- 
cumst>anccs, the tax hail neecssurily a two-fold ope¬ 
ration : In the lirst place, its effect was to lower the 
profits of the capital employed in farming propor¬ 
tionally to its pressure on those tenants who occupied 
*'the worst lands —for it is by the profits that they 
make tiiat the profits of all other stuck whatever 
must be regulated: And, in the second place, it h.ait 
the eircct of lowering the rent of the superior lands, by 
burdciiingit with all tliecarrmuf tax fulling on tlie pro¬ 
fits of those by whom they were occupied, over that 
which fell on the profits of the occupiers of the inferior 
lands. Such was the only way 111 which, as the tax 
was actually imposed, the indesiructibie level of pro¬ 
fit among the farmerx of tlie various descriptions of 
land could be preserved. And it is plain, that if the 
tax hud pressed to its full extent on the occupiers of 
the worst lands in cultivation, it would have made .-t 
much greater deduction from tlic profits of all cla.^.ses 
of farmers, at the same time that it \iuuld have made 
no deduction from rent. 

The incomc-ta.x fell equally on the profits deriv¬ 
able from the ctlicr brandies of industry as on these 
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TaM'i on of ilie Parmer: If hi# profits had been exclusively 
taxed, the inequalities in ilie tax would have been 
corrected, and the burden thrown olP his shoulders 
to those of the conMinu-rs, partly by a rise of prices, 
and partly by a deciine of the rents of the best lands. 
Arenunt iif Titc ttnllf, such as it subsisted in I'Vuncc at the 
Un- TiiiUi-. epocli I,I tin- Kevolution, was intended to be a tax on 
the proliis of the funner. Instead, however, of at- 
teinpiiii^ to estimate these profits by the amount of 
his rent, or by endeavouring to ascertain the value 
of the ]>roduce remaining in his possession alter bis 
rent and other outlays litul been deducted, they were 
commonly estimated by l/ie amount of the capital em- 
phifi-d bif him in nt/thnlion. In consequence of re¬ 
sorting to this eriteriuii fur esiiniating profits, the 
tax had the ifleet of inducing the funner to employ 
the smallest possible iiuniility of capital, and of de¬ 
terring him from m.tking any considerable or expen. 
sivo iniprovement. 'I'he taille was also injurious in 
another respect; for, as it did not uffert the nobles 
who fjiiined their own lands, hilt fell exclusively on 
those who rented lands of another, or who po.ssessed 
lands held by :» hasc tenure, it was con'^idered as a 
degrading tax, and us a mark of the ignoble, or ra¬ 
ther servile condition of those by whom it was paid. 
All who made any thing by farming were thus ren¬ 
dered anxious to withdraw from so degraded a busi¬ 
ness ; while rich nierchaiils and cajiitalists were pre¬ 
vented from becoming tenants. Wot only, there¬ 
fore, did tile lai/fe hinder the greater part of tlie ca¬ 
pital geneialed on the land from being laid out on it, 
but It turned from it all the capital that had been 
aeeunuilateil in other employments ! It is very difli- 
rult to -oppose tliat any t.ix enuld have been devised 
belter culeulated to ret.iin agriculture in u rude and 
infant state, and to extinguish all emulation and en¬ 
terprise among the raniicrs. And considering the 
lung period to which France was subjected to this 
tax, our wonder is, not that her agriculture was in a 
very backward and depressed coiulitioii at the Uevo- 
lution, but that it was so far advanced as it really was.* 
r<mtiiliiition ’^'lu' pre-ent l‘'reneli land-tax— contribution fon- 
’metar. fieiv—equally all'eets all lands, by whuinsoever they 
may he occupied. It amounts, according to tiarnier, 
to about u[Mi<^Jtlb part of the net produce of the land 
—that is, of Its produce, exclusive of the cxpenccs 
of cultivation, hut inclusive of rent. Gamier says 
that till' tax Is very fairly assessed, and tliat it is very* 
moderate compared with the various charges with 
which lauded property is burdened in most other 
countries. It is eerlainly a very great improvement 
on the old system, (llicbesse des yiations, par Gar- 
nier. Tome VI. p. 404.) 

SiicT. III.—-YaJes on IVages, 

'.IMIS on The comniuii and ordinary efiect of direct taxes 
on wages, or on the commodities necessary for the 
sub.-ixtenee of the labourer, is to cause a proportion¬ 
al increase of wages and full of profits. 


Id every discussion respecting the effect of taxes Taxes on 
on wages, or on the necessaries consumed by the la- Wagci. 
bouror, it is of the greatest importance to distinguish 
between the natural or necessary rate of wages, or 
the rate which is required to enable the labourers U> 

' exist anil continue their race, and the market rate, 
or the rate which they really receive at any particu¬ 
lar period. 

The natural or necessary price of labour, like the Natural 
natural price of every thing else which is bought and Trirc ot l.a- 
sold, ami which may he indefinitely increased or dt- 
miiiishcd, is determined by the cost of it.« production. 

The caiiacity of the labourer to support himself, and 
to rear u.s many children as may be required to keep 
up the supply of lahoiircrs, does not, it is plain, de¬ 
pend on the quantity of money he receives us wages, 
but on the quantity of food, necessaries, and con¬ 
veniences essential to his support, for which that 
money will exchange. The natural rate of wage# 
must, therefore, depend on the cost of producing the 
food, and other necessaries, required for the main¬ 
tenance of t!ie labourer. A rise in the market rate 
of wages does not always coincide with a rise in the 
price of necessaries; but they can never be very far 
separated. Ilowevcc high the price of necessaries 
may rise, the labourers, it is quite clear, iiiu-t always 
receive such a quantity as is sullicient to enable them 
to support thetiiselves and to continue their race. 

For if wages were to fall below thi.s necessary level, 
the labourers noiilil be left destitute ; (here would, 
ill eonseqiienee, he a rapid diminution of their num¬ 
bers; and this diminution would raise wnge.s: and if, 
on tlio otiier hand, they were to rise considerably 
above it, a proportional stimulus would be given to 
the priiieipio of population, and the increase of la¬ 
bourers would lower witges. 

'Flic opinion maintained by those who contend, Aarcrinrni 
that the rate of wages does not depend on the cost "* dir JM-xr- 
of producing the articles consumed by the labourers, 
but on the demand for their exertions compared witli 
their numbers, has obviously originated in their con- rate, 
founding the principles which govern the maiht 
price of labour, at n particular period, with those 
which govern its natural or necessary price. It is 
undoubtedly true that the market price of labour at 
any given moment depends on the state of ihc supply 
as compared with the demand; but it is easy to see 
that the supply cannot be permanently brought to 
market unless the rate of wages is sueli as will suf- 
lice to maintain and bring up labourers—that is, un¬ 
less the cod qf^eir production be paid. From what¬ 
ever point of the political compass wc may set out, 
this is the grand principle to which we must always 
come at lost. Let us suppose, to illustrate this prin¬ 
ciple, thati owing to a scarcity, the price of tlie 
quartern loaf rises to 5s.: It is plain, inasmuch as the - 
same number of labourers would be seeking for em¬ 
ployment after the rise as before, and as there is no 
reason why a scarcity should increase the demand 


* For a farther account of the tai/le the reader is referred to Forbonnais, Recherches sur les Finances de 
J'lame, Tome 1. j). 107: IVealth oj Nations, III. p. 303; and to Store!), Cours ^Economic Pdilique (ed. 
de Say), III.p. i()l. 


a 



TAXATION. 


621 


T.ixcsoii for labour, that wugcs would not be advanced; the speefing the quantify and the i>|)ecics of ilie articles Toxe»oi. 

\Viii?«s. labourers would, in consequence, be forccil to ecu- wbi<‘li it would be disgrucefiii ibr them to he with- 

Domise, and the rise of price would fhiiN have theef- out. 

feet of lessening consumpiion, and of di-ti ihiiiing the The natural rate of nagc.s i.s not, therefore, a lixed Sii|>|il>' ui' 
pressure equally tliroughoiit the year, liut suppose and uinur^iiig (ju.uilily ; and tiiough it he sinetiv * 
that the rise, in.^tead of beine oceasioned by a deti- true that the tnaiket late of wages ean never, wlieii 

cicnt cro]i, has been oeeasioned by an iiKreaseddifli- relereiiee is mad ■ to periods in iivernge duration, bet,, vuiiniunis 


culty of production, and ilial it will be pernianeni, 
the question is, Will wages continue at their for¬ 
mer rate, or will they rise? Now, in this ease, 
it is plain that wages iuustri.se: For the eoinfoit:, 
of all eias.scs of laboureis would he greatly im¬ 
paired by the rise of prices; and tho.se who, pre¬ 
viously to its t;iking place, had only wherewithal 
to subsist, would he reduced to n state of extieme 
ilestilution, or rather, we should say, of ah.suliitc fa- 
iniiie. In such cireuni.stanees, nn increase of mor- 
InHlij could liarilly f.iil to take place; while the 
greater ditiicully of providing siilisisicnce would in¬ 
terpose a powerlhl check to the formation of niatii- 
inonial comieetion- anil the inere.'isn of population. 
Ijv thc'c nil ails, iheii liire, cither the aiiuiunt of the 
popiil.Uion, or the r.atio of its increase, or both, would 
be dimiiiislied ; and this diniimition would continue 
until the sinall'M- supply of labourers in the iiiiirkct 
had enabled them to raise wages to their natural rate; 
that i.s, as Dr Smitli ha- defined it, to such a rate as 
would enable them in obtain “ not only ibc eoin.no- 
dities w'liieb are indispnisalily ncci's.sary for the sup¬ 
port of life, but whatever the eiistooi of the eountri 
renders it indecent (ei ereditalile people, even of the 
lowest order, to he without." 

, iiriiiiKiii, II ’.1 given speeilic quantity of certain articles were 

1 (til ii!iiu- necessary to enable the labmircr.s to exist, it would 
eleailyaiid directly follow that the r.itc of wages 
’ could not he reduced, I’or any eonsiderahle period, 
below what w'ould procure them llieso articles. lJut 
there i.s no such ahsolute standard of mitiirnl wages-. 

It depends essentially on custom and habit. The 
articles considered as necessaries are perpetually 
changing. The labourers of 1 liiidostan principally 
subsist oil rice, tlios,- of Ireland on potatoes, uud 
those of I'liglauil on wlicatcn bread and beef. In 
one country it is discreditable for the lowest class of 
labourers to he destitute of comfortable elothiiig, and 
of shoes and stockings, while in others shoc'- and 
stockings are looked upon as luxuries to be used 
only by the rich. In many provinces of I-'rancc and 
Spain a certain allowance of wine is considered in¬ 
dispensable to existence; and in England the la¬ 
bouring class entertain nearly the safne opinion with 
respect to beer and porter. Nor have the habits of 
the people, and the standard by winch the natural 
rate of wages has been regulated at dilferent ])eriods 
in the same countries, been le-.-s fluctuating and vn- 
riou.s. 'I'he articles which custom .and liabit have 
rendered necessary for the comfiirtuhle suhsistenco 
of the English and Scottish labourers of the present 
day arc as widely dilferent from those whicli were • 
judgeil necessaries by their ancestors, in the reigns 
of Eli/aheth, .Tames I., and CIiarli> 1., as they are 
from those which form the ordinary subsistence of 
the l.abourcrs of France and Spain. The standard of 
natural wages has been raised, and tlie poor have 
been taught to furiii much more elevated notions rc- 
VOL. VI. PAUT il. 


sunk below it.s eoiilenipitrary iiatuial rate, it is no less>" tln-rutuoi 
true that the natiir.d rale has u teiulei.cy to ri.se when " 
the market rate i.si.--, and to fall winii it falls. The 
reason is, that the supply of labour in the market can 
neillier be speedily increa.sed when wages rise, nor 
speedily diiuinished when they lull; and it is also on 
thi.s circiirnstanee that the powerful intliienee which 
fluctuiitioii.s- 111 tlic market i.ite of wages have on the 
condition of the labouring cla—e.^ |)rincipuily dc> 
ponds. If the supply of labour could he suddenly 
inereused when irages rise, that rise would i)C of no 
advantage whatever to the exi-ting luliourers. It 
would increase their number, hut it would not enable 
tliem to mount in the scale of .society, or to obtain a 
greater coinin.uid of tlie necessaries and conveni- 
cnce.s of life. And, on the other hand,.li'the supply 
of labour could he suddenly dimiiiislied when wages 
f.ill,, that fall would merely lessen the minihei.s of la¬ 
bourers, without having any tendency to degrade 
the habits nr to lower the eouilition of those who 
survived. l>ut in the actual stale of things no rise of 
w.agos can ever he counterac.ted by an increased 
supply of woikmen coming iiit'i the iiiaiket until 
eigliteen or twciil}’ years alter it has taken jildce; for 
there are few or no hranches of imlu-.yy in viliieh an 
active and skilful labourer can be bred in a sliorfer 
period. During all llii-s interval, theiefore, the la- . 

hourer is placed in a greatly improied -iiuation. Ilc’t « liiscot 
has a gre.'iter supplj' of wlioleseioe ;oul nutritions" 
food; he bus better clothes and belter liahilutions ; 
he is rendered more attentive to personal eleanlinc.^s , 
and as he n.-es Ingher in the scale td society, he na¬ 
turally uses more providcnee and eireum.-peetion in 
the forming of matrimonial eonneetioiis. In short, 
his opinions respecting wliat is necessary for hi» de¬ 
cent and comfortable suhsi-.tciice are raised, and the 
natural rate of wages is in eonsequeiicc proportion- 
iilly augmented. 

Hut It is eqii.illy impossible suddenly to diininisii 
the number of the labourers when w ages fill. Such a '''f ‘ 
diminution cannot, a.s ve have already slated, he el- 
fected otherwise than by the operation ol ineteused ’ 
mortality, or by a decrease in tin: number of birih- 
Hut miless the fall were very suJih n and exien-iie, 
it would require a considerable miinoer ol years to 
render the I’lfeets of ineie.ised luoit.iliiy very ajipa- 
reiit; and il is so diflienlt to change tlie h.ihits of a 
people, that, Ihougli the demand lor luhimr were to 
decline, it would, notwitlistunding, continue for .i 
while to flow into the market with nearly the .samt 
rapidity us before. Nor would the ratio of the in¬ 
crease of population bo siiHiciently dnniiiished, until 
the misery occasioned by the restricted deinai.d on 
the nnc hand, and the uiidiminislied supply on „f, 

other, had been very gener.illy and widely leli, iIigMiUion 
In whatever way, therefore, wages may he restor-m the lia- 
ed to their natural level when the market rate de- 
elincs—whether il he by an i.ierease ot mortality, or 

•1 X „f vvairci. 
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a decrease in the number of births, or both—it can 
never be the work of an instant. It must always re¬ 
quire a considerable time before it can be effected; 
and there i.s in consequence an obvious risk lest tlic 
habits of the labouring class should be degraded in 
the interim. When wages arc considerably reduced 
the poor arc obliged to economise; and should the 
coarse and scanty fare that is thus, in the first in¬ 
stance, forced upon them by necessity, ultimately 
become congenial frnin habit, no check would be 
given to population, and the natural rate nf wages 
would be permanently reduced. In such a case the 
cost of raising labourers would be diniinislied; and it 
is by this cost that the natural rate of wages, with 
which the market rate must generally correspond, is 
always regulated. A fall of wages is, therefore, as 
peculiarly injurious to the labourers as a rise of 
wages is peculiarly beneficial to them. Its obvious 
tendency is to sink the natural rate of wages, ond to 
degrade the condition of the largest and not least va¬ 
luable class in society ; and wherever the labourers 
can bear to retrench, or to descend from a higher to 
a lower station, it will have this effect, unless their 
desire to preserve their place in society should occa¬ 
sion a greater prevalence of moral restraint, and a 
slower increase of population. It is certain, indeed, 
that to whatever extent wages may fall, the labour¬ 
ers always jiosso.-s the means of raising them to their 
former, or to a higher level. If they understock the 
market with labour, wages will continue high, not- 
witlistnndiiig the means of employment should he 
diminished ; wl^ilc, if they overstock the market with 
labour, wages will be low, notwithstanding these 
means should be very considerably increased. The 
labourers arc thus really in a great measure the arbi¬ 
ters of their own fortune. Nor is there any very 
great reason to think that their conditidii will ever 
be materially improved until they are made ac¬ 
quainted with the circumstances which govern the 
rate of wages, and are impressed with a full convic¬ 
tion of the important truth, that they are themselves 
the masters of the only means by which their com¬ 
mand over the necessaries and luxuries of life can be 
really extended. 

Dr Smith has said, that, ‘‘ while the demand for 
labour and the price of provisions remain the same, 
a direct tax on the wages of labour can have no 
other effect than to raise them somewhat higher 
than the tax.” (III. p. IW3.) It is plain, however, 
from the principles we have just laid down, that in 
the event of the demand for labour continuing the 
same after the tax ha<i been imposed as before, the 
rise of wages could only be gradually effected ; and 
it would, in con|gqucnce, depend entirely on the 
circumstance of the opinions and habits of the peo¬ 
ple undergoing no degradation during the period of 
the rise taking place, whether wages would regain 
their former elevation. But Mr liicardo has shown 
that, in the great majority of eases, the demand for 
labour would not, os Dr Smith has supposed, conti¬ 
nue the same after the imposition of the tax. Sup¬ 


pose, for the sake of illustration, that Government Taxes oa 
lays a direct tax on wages; as no part of this tax is Wogw. 
taken from the capital of the masters, it is obvious 
it cannot lessen means of employing labour; 

^nd it is equally obvious that it must make an equi¬ 
valent addition to the meiins of employing labour, or 
of purchasing the produce of labour, possessed by 
the Government nr its agents who have received the 
tax. As soon, llicrefore, as these increased means 
arc brought into market, the greater competition 
will infallibly raise wages, so as to place the la¬ 
bourers in their previous condition. 

This is the way in which taxes arc generally ex¬ 
pended. But if wc suppose that the produce of the 
tax, instead of being laid out at home, had been re. 
mitted as a subsidy to a foreign state, the demand 
for labour would not be increased in consequence 
of the cuiiipetition of Government, and wages could 
only be raised by slow degrees in the way we have 
previously described. In all those cases, however, 
in which the produce either of direct or indirect 
taxes on wages is laid out at home, they never fail 
to occasion an equal and immediate rise of wages. 

The agents of Government then enter the market 
for labour with means of purchasing which have not 
been derived from the capitalists, but from the la¬ 
bourers themselves, and wagc.s arc thus necessarily 
raised precisely in proportion to these additional 
means; or, in other words, to the amount of the 
t.ix. Althoiigli, tlierefore, Dr Smith failed in de¬ 
monstrating Ins proposition, that a direct tax on the 
wages of lubotfr is never defrayed by the labourer, 
the proposition is, nevertheless, strictly true in all 
those eases in which the tax is laid out at liome; 
and it is also true in those cases in which it is sent 
.abroad as a subsidy, provided the habits of the peo¬ 
ple and their opinions, re.specting what is necessary 
for their comfortable subsistence, undergo no change 
after the tax is imposed. 

We have already shown that every rise of Taxes on 
wages roust necessarily occasion a corresponding WagesrcaJlv 
fall in the rate of profit.* It is, therefore, really 
the same to the capitalists whether a tax on labour, 
which is to be spent at home, be laid directly on 
profits or on wages. The capitalists must defray it 
cither at first or second hand. And hence it is 
that the real injury which such taxes indict on the 
labourer docs not consist in their immediate but in 
their remote cffects.^ By failing on profits, their 
direct tendency is to diminish the power to accumu¬ 
late capital; aitd when carried so far as to have this 
etfect, they must, unless the stimulus previously 
given to population be at the same time diminished 
by the more powerful operation of the principle of 
moral restraint, depress the condition of the labour¬ 
ers, anil lower the natural rate of wages. 

It must, however, be observed, that this is not an 
effect peculiar to a tax laid directly on profits or 
wages, but to every tax which is not defrayed cither 
from rent or from a duty on exported goods. La¬ 
bourers cannot, in any circumstances, be made to 


* Art. PoLiTicAi. Ecomomt, Part III. § 5, in this Supplement. 
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Tmm on contribute considerably to the wants of the state ; 

suilit^iently alive to their own inte¬ 
rests, and mude a proper use of the power which 
they possess oftre(;ulating the quantity of labour in 
the market, no tax, even though the produce were 
remitted to a foreign country, could ever occasion 
any permanent reduction of the natural rate of 
wages. It is from profits and rent, therefore, that 
almost all taxes must be derived. And it is not 
really of much importance, provided tlic sum de¬ 
manded of a capitalist be ascertained, wliether he is 
made to pay it by a direct tax 'or by taxes on ex¬ 
penditure. If L. 500, for example, be Itis fair pro¬ 
portion of the revenue required by the state, “ the 
virtue of taxation consists in making sure that he 
shall pay this sum, neither more nor less.” (Kicar- 
do’s Fiinciples, &c. p. 183, 3d edit.) 

RiTert of It is alleged, however, and the allegation is un- 
Tsxcson doubtedly true, that, when the rate of profit, in a par- 
Rwendi *'®“*“*' countryi a* low, or but very little higher 
ture in fore- Ilian the rate of profit among the countries in the 
ny; Capital vicinity, a heavy direct tax on profits or wages would, 
and Indivi- by reducing the rate of profit below the common le- 
a^«I “ powerful tendency to cause the transfer 

of capital to other countries, whereas heavy taxes on 
expenditure merely occasiou the eihigration of indi¬ 
viduals or fiimilies, without prompting them to take 
their stock along with them. But, although it can¬ 
not be doubted that an efflux of capital is much 
more injurious than an emigration of individuals, still, 
os the ('migrants would thereby avoid taxes laid on 
expenditure, it is obvious, that if no taxes were laid 
directly on profits and rents, tliey would escape taxa¬ 
tion altogether, and a disproportionally heavy burden 
would, in consequence, be thrown on those who conti¬ 
nued to reside at liomc. 'i'hc truth is, that it is quite 
impossible to carry either direct or indirect taxes be¬ 
yond moderate limits, without encountering difflcul- 
tics. Inasmuch, however, as equality of pressure is 


taxes separately affecting rent, profits, and wages; on 
we shall now proceed briefly to inquire into the ef- 
fccts that would result from the imposition of a tax 
proportioned to the income of each individual. 

Sect. IV.— Taxes on Income, 

As all income must either be derived from rent,ToxfsoB 
profit, or wages, the efl'ects of a tax on income Inooma. 
would necessarily vary according as the incomes of 
the contributors were derived from one or other of 
these sources. In so far as income is derived from 
rent, u tax on it would bo really u tax on rent, and 
would fall wholly on the landlord).; and in so 
fur as income is derived from profits, a tax on it 
would be really a tax on profits, and would fall 
wholly on the capitalists : But siicli would not 
be the case with a tax laid on that part of the 
income of a country which consists of wages; 
for, we have already siiolvn, that when the produce 
of a tax on wages is laid out at home, it causes 
them to rise to an equal extent; and is, therefore', 
really the same in its effects as if a tax calculated 
to raise the same sum were laid directly on profits; 
and that, when the produce of the tax is remitted 
abroad, the same rise is brought about, though not 
so immediately, by the operation of increased mor¬ 
tality, or by a diminished increase of population. 

By tracing tlie effects of tliis principle, wc discern jjo mjuaticc 
the fallacy of tiie objection to an income-tax, on ac- done to Fio- 
count of its pressing with equal severity on all in- f<»a>onal 
comes, Jrom whatever sources they may be derived. 

There is certainly a great appearance of truth in the™mc«*io the 
statement of those who affirm that it ft a monstrous aome extent 
hardship and injustice to make the same deduction 
from the income of a lawyer or a physician, on 
whose exertions a numerous family may perhaps **" 
be dependent, as front the rent of a landlord or the 
profit of a capitalist. But if it cun be shown that 
the condition of professional men must be affected 


one of tlic very highest recommendations of a system 
of taxation, and inequality of pressure one of its great¬ 
est defects, tiie objection to such direct taxes as 
can be fairly assessed, that they tend to force capital 
abroad, ought not to be held as conclusive. So 
long as an individual derives a revenue from capital, 
80 long ought that revenue be made to contribute, in 
the same proportion us the rest, to the supply of the 
wants of tlie country in which the capital is employed. 
If you cannot draw the L. 500 of taxes, which a capi¬ 
talist ought to pay, from him, by means of duties on 
wines, horses, or coaches, or any otlior article of ex¬ 
penditure, you ought certainly to resort to direct 
taxation: For, if you do not, this capitalist will not 
furnish his proper quota of the public revenue, and 
other individuals will have to pay the portion not 
paid by him. To prevent taxes on profits or expen¬ 
diture from forcing either capital or individuals 
abroad, the only way is to keep them as low as pos¬ 
sible. In this respect, as in most others, there is no 
difference between the expenditure of a state and 
that of a family. And in both it will be found, as 
Cicero long ago observed, that Optimum, et in privatis 
familiis, et in respuhlica vectigal est, paksimoniam. 

Having thus endeavoured to trace and exhibit 
the effects that would result from the imposition of 


by every tax laid exclusively on tlie incomes of 
landlords and capitalists, exactly to the same extent 
as if it had been extended to them, these objections 
must obviously fall to the ground, and there can be 
neither hardship nor injustice in making the tax 
universal. Now it is not very difficult to demon¬ 
strate that this would really be the case; and that, 
in point of fact, it is altogether immaterial to pro¬ 
fessional men whether, when a tax is laid on income, 
they pay their full share, or obtain a total exemption. 

The revenue or wages of professional men depends, 
partly on the expcnce necessarily incurred in their 
education, and partly on the peculiar habits of the 
society in which they live, and the station tliey 
must support. If their wages ^oiinted only to 
a bare compensation fur the exj^nces of educa¬ 
tion, it is easy to sec they could not'be perma¬ 
nently affected by a tax on income; for, as soon 
as tiic tax was imposed, their wages would become 
insufficient for their remuneration, and while young 
men would thus be deterred from entering on pro¬ 
fessional pursuits, those already engaged in them 
would have a powerful temptation to withdraw; nor 
would this double operation cease, until it liad, by 
diminishing the supply, raised the wages of those 
who remained to their proper level;—that is, until it 
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Taxes n“ had increased tliem hy the whole amount of the tax. 

InemiK. It is clear, therefore, that no lastin^e or real injury 
could be done to those pnifessional men, whose earn¬ 
ings are proportioned to the necessary cxpcnces of 
their education, b^' subjecting them to a tax on in¬ 
come. 

-It may be suppo.sed, however, that the efi'ect would 
be diderent in the case of those whose incomes 
are not regulated so much by the cxpunce of their 
education, as by the expcnce of maintaining them¬ 
selves in the station in which custom and the ha¬ 
bits of society require they should live. Hut this 
cirrumstiuice docs not really make the slightest dif¬ 
ference on the result. 'I'lic situation of professional 
men must always bear some certain relation to the 
situation of those among whom they reside. If you 
either improve or depre.s.s the condition of the land¬ 
lords and C!ipiiali.-ts of a country, it will be fuuud to 
be utterly impossible to inahjtain professional men in 
their previous situation. Their interests arc insepar¬ 
ably and indissolubly connected with those of the other 
classes : they must rise when they ri-e, and they must 
full when they fall. Suppose, to illustrate this prin¬ 
ciple, that a tax is laid oo the incomes of landlords 
and capitalists, from which the incomes of professional 
men are exempted. It i.- plain, that the immediate 
effect of such a tax would he to derange the pre¬ 
viously subsisting relations ,among thcTlilfercnt classes 
and oulers of society. Tbo eoiiditiou of jirofcssional 
men, as compared with that of landlords, fanners, 
innnuliicturer.H, niul mereliniits, would be improved. 
Hut this iiiiprovemeiit would be of very short dura¬ 
tion. For ihA greater inducements, which the ex¬ 
emption from the tax would hold out to young men 
to enter on professiotiid pursuits, would not fail to 
attract additional numbers, until, by the increase of 
competition, their wages hud declined so ns to balance 
the advantage of exemption from the tax, and to 
place them In the same relative situation as before. 
If we reverse this hypothesis, ami suppose, that, in¬ 
stead of professionul incomes being exempted from 
an income-tax, it is laid exclusively on them, the 
result will be precisely similar. The situation of pro¬ 
fessional men, as enmpnied with that of the other 
classes, would in tins case he changed to the worse. 
There would, inconsequence, be a greater disinclina¬ 
tion to engage in proiessioiial pursuits: and the usual 
supply of entrants not being obtained, their numbers 
would be progressively diniinisbed, until the greater 
eompetiiiun for their services had again restored th''m 
to their proper relative situation; or to the situation 
they would have occupied, had the tax been levied 
equally on all classes. 

Still, liowevor, it may be said, that though no in¬ 
justice is done to^rofessional men by taxing them to 
tile same (Actent as capitalists, when an income-tax 
forms a jxnimnent source of revenue, an injustice 
would be done them were they taxed to the full ex¬ 
tent of the other classes, in tlic event of its only bc- 

. ing imposed during the continuance of a war; because, 
in such a case, sullicicnt time would not be afford¬ 
ed to permit the natural principles of adjustment we 
have described to operate tlicir full effect. Hut this 
objection is as untenable as the former. Wars are 
calamities to which every people must always be 
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liable; and if it were once known that the supplies Taxes on 
required to defray their expence were to be raised 
within the year, by an equal income-tax, the chances of 
being subjected to this tax would most certainly enter 
into the calculations of all professional men, and the 
rate of tlieir natural or necessary wages would be re¬ 
gulated accordingly. In every case, therefore, whe¬ 
ther an income-tax is made one of the ordinary 
sources of revenue, or is only resorted to on extraor¬ 
dinary emergencies, professional incomes ought to be 
taxed to the same extent us others. To give abate¬ 
ments in their favour, serves only to introduce an 
apparent inequality into the tax, and to render its 
collection luuie difficult, without doing them any real 
service. If you give them un ubutement, their fees 
will be diminished ; and if you do not give it, they 
will be raised ; so that, in either case, they will pre¬ 
serve the same relative situation with respect to the 
other classes of society. 

The only class in whose favour it would be just 
and equitable to grant an abatt-iiient from the full 
charge on aricount of an income-tax, arc those who 
derive their incomes from,//.reif and annui¬ 

ties. It is obvious, that such a tax would press with 
greater severity on tlicm than on hiiullords or capi¬ 
talists, whose incomes are derived from what may be 
considered as inexhaustible sources; and it would 
also press with greater severity on them than on pro¬ 
fessional men, whose incomes would be augmented in 
consequence of its imposition; and, therefore, it would 
be necessary to avoid l.-iying any greater burden on 
the possessors of terminable annuities, tliun on the 
other classes: or, to preserve them in the .same rela¬ 
tive situation, to make an abatement in their favour 
in an inverse proportion to the duration of their an¬ 
nuities. 

If an income-tax were extended to the wages of 
common labourers, it would not really fiill upon them, 
but on the capitalists who employ them. And it would, 
therefore, be necessary, in the event of such a tax 
being imposed, to increase the proportion affecting 
the rents of the landlords; for otherwise they would 
be less heavily taxe‘d than the capitalists, who would 
have to pay the portion whirli fulls on wages. 

It has been urged by M. Say, and other able cco-An Incomo- 
nomists, that an income-tax ought not to bear the 
same relation to all incomes. A tax of L. 10, for ex- 
ample, is said to be more severely felt by the pos- crease of In. 
sessor of an income of L. 100, than a tax of L. lOOcnmrs- 
or L. 1000, by the possessor of an income of L. lOOO 
or L. 10,000; and it is contended, that, in order fair¬ 
ly to proportion the tux to the ability of the payers, 
such a jiraduated scale of duties should be adopted, 
as would press lightly on the smaller incomes, and 
increase according us they became larger, and more 
able to bear taxation. We c.'innot, however, concur 
with those who hold this opinion. It is suiely no 
part of the business of Government to impose taxes, 
in the view of regulating the incomes of tlic con¬ 
tributors, or for the purpose of depressing one class 
and elevating another. Every just tax will leave 
indhtduals in the same relative situation in which 
it Jbund them; and it cannot do this otherwise, 
than by taking the same proportion of their incomes 
from each. That such a tax will be more acutely 
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Taxes on felt by the poorer than by the wealthier classes is 
Inco me, undeniable; but the same thing is true oftaxesou com- 
modities, and of every imposition which does not sub. 
vert the already subsisting relations among the differ¬ 
ent orders of society. The hardship in tjucstion is, in 
fact, one of the evUn of poverty, and not of equal taxa¬ 
tion : and to attempt to alleviate it, by adopting sucli 
a graduated scale of duties us has been proposed, 
would leally be to impose taxes on the wealthier part 
of the community, fur the benefit of their less opulent 
brethren, and not for the sake of the public revenue. 
The establishment of such a principle would be most 
mischievous; if carried to its full extent, it would 
sanction the total exemption of limited incomes from 
the burden of taxation, until those that were higher had 
been reduced to the same level; and would thus besiib- 
versiveof almostevcry motive to industry andeconomy. 
An liiiMitiv'. The objections to an equal income-tax, on thp 
Mxmislii to ground of its making “ no distinction between the 
jircsf p<]u.i ly which has a numerous family to support, and 

witliniit I'nii- that ol the retired bachelor or the tmcxpcnsivo 
tiiltiiip' the maiden,” * are still more destitute of foundation, 
miiwitiun ni j,, jhg peculiar excellence of on income-tax 

iliu I iirii.'s. Jig making no such distinction,—in its 

sweeping, with indiscriminaling severity, its equal 
demands from all. If taxes be not laid on income,* 
they muni be laid on expenditure; and it is obvious, 
that while an individual who has an expensive sta¬ 
tion or a large family to support, must contrihutc 
largely to taxes on expenditure, misers and those 
who have no families may nearly escape them al¬ 
together. It has been suggested, that this ine¬ 
quality miglit be got mi of by making distinctions 
in the duties on commodities, proportioned to tlic 
relative condition of those who buy them; or by en¬ 
acting, that those who have so many children shall 
pay a certain duty, and those who have so many 
more, a dilferent duty. But the extreme complexity 
of such a plan, niid the facilities it would give to 
every species of fraud and evasion, will always pre¬ 
vent its adoption. Supposing, however, that it could 
he adopted, it would bo, in the highest degree, unju'^t 
and inexpedient:—unjust, in as much ns a reduction 
of duties in favour of those who have small incomes, 
would proportionally depress the wealthier classes, 
and change the relative situation of individuals; and 
inexpedient, in as much as a reduction in favour 
of those who have large families, would act as a sti¬ 
mulus to marriage, which, if it ought not to be dis- 
couraged, certainly stands in no need of encourage¬ 
ment. So long, therefore, as taxes .aifect only ex¬ 
penditure, those who are obliged to spend must un¬ 
avoidably pay more than their just proportion of tlie 
public revenue. But a fairly levied tax on income 
u'oiiid obviate this defect, and would make misers, 
bachelors, and maidens, contribute equally with the 
other classes to the demands of the slate. 

The rral nb- For these reasons, wc have no hesitation in giving 
jeetiun to on it as our decided opinion, that if a tax on income 
consUto ln* cow/rf he fairly collected, it would be one of the most 
die difficulty impartial and least objectionable taxes that it is pos- 
nf asscs!iin<; 

it fairly ond . 

equally. 
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sibic to impose. It may, however, be laid down as Taxes on 
an indisputable axiom, that every tax which affords 

a grcntJacUity of evasion is essentially defective; and ' “■. 

there arc very ri.gent reasons for thinking that this 
must always be the case with an income-tax. The 
income derived from lands, houses, and otiicr fixed 
property,may be learned without much difficulty; but 
it has hitherto been found to be quite impossible to 
ascertain the wages of professional persons, orthe pro¬ 
fits of tlie capital engaged in manufacturing and 
commercial uudertakiiigs with any thing like toler¬ 
able precision. It is this extreme difficulty of mak¬ 
ing an equal and impartial assessment, that con¬ 
stitutes the real and only good objec«oii to an 
income-tax. By setting the interests of the con¬ 
tributors in direct opposition to their duties, and 
tempting tlietii to conceal and underrate their in¬ 
comes, it obviously operates as a bounty on per¬ 
jury uiul fraud; and, if carried to a very great 
lieight, it wouhf undoubtedly generate the most fla¬ 
grant and barefaced prostitution of principle, and 
would do much to obliterate that nice sense of ho¬ 
nour which is the only sure foundation of national 
probity and virtue^ The discovery of moans by 
which these highly injurious effects might be ob¬ 
viated, and incomes ascertained wiihout the neces¬ 
sity of instituting an odious and generally ineffectual 
inquisition into the private affairs of individuals, 
would be the greatest practical iuiprovcment which 
it seems possible to make in tlie science of taxation. 

But until such means are devised,—and we are not 
certainly very .sanguine in our exjiectalioiis on the 
subject,—an income-tax must, besides its injury to 
public morals, be partial and unequal in its oi>crution, 
and ought not, therefore, to be imposed, except in 
cases when a large revenue must be raised. 

In order to furnisl. the means of defraying the aicouiu nf 
enormous cost of the war begun in IT!P. Mr Pitt tliv l.iw In- 
projioscd, in 171)7, <u triple the uiiiouiil of the assess- 
ed taxes, or duties on h.iuses, windows, horses, car¬ 
riages, &c. Tliis piiiii, however, did not answer the 
expectations of its projectors, and next year it was 
abandoned, and a tax on income substituted in its 
stead. According to the provisions of the act im¬ 
posing this tax, all iticome.s of less than L. OO n year 
were exempted from assessment; an income of from 
L. ()0 to I.. (>.'* was taxed one one hundred and In'cii- 
lielh part; and the rate of duty increased tlirough a 
variety of gradations, until the income reached L.tfOO, 
or upwards, when it amounted to a tenth part, which., 
was its utmost limit; a variety of deductions being 
at the same time granted, on account of children, 

The commissioners to whom tlie management of 
this tax was entrusted were chosen by the freehold¬ 
ers of counties, and the electors if burghs, in the 
same way as their repiiescntutivcs in Parliament, on¬ 
ly that a smaller qiialiffcation was sufficient to en¬ 
able any one to be elected a commissioner. The 
services of the commissioners were gratuitous; and 
they were sworn to preserve the most inviolable se¬ 
crecy with respect to the affairs of individuals. They 


• Glover On the Character and Tendency of the Property-Tax. Pamphleteer, Vol. VIII. p. 563. 
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Taiu 01 ) were authorized to call for returns from every per- 

Inanic. whose income they supposed to exceed I<. 6’() a 
year; and in the event of tlieir being dissatisfied with 
these returns, they were empowered to call for writ¬ 
ten explanations, and iiltimutely for the oalli of 
the party. Hut this exuniination was rarely neces¬ 
sary,except in thecaseofincomes derived from wages, 
from capital cmployecl in itmntifiicturing and com¬ 
mercial business, or from the interest of loans ; the 
rental of landlords being, in most cases, learned from 
the terms of the leases held by their tenants; and 
the profits of the tenants being, as we have already 
nitserved,estimated at a certain proportion of the rent. 
The commissioners were assisted, orrat her overlooked, 
by the tox-surveyors appointed by (jovernrnent, who 
were required to see the provisions of the act strictly 
enforced, and whose duty it was to scrutinize all re¬ 
turns of income, to clinllenge such as they consider¬ 
ed fraudulent, to oltject to the dcdqctions allowed by 
the ordinary coinniissioncrs, and to bring the matter 
under the review of the commissioners of appeal, 
whose sentence was final. Notwithstanding the ap¬ 
parent complexity of these regulations, they worked 
extremely well; and though much fraud and evasion 
were certainly practised, yet, on the whole, the tax 
was collected with infinitely less difflculty, and with 
greater fairness and equality, than could have been 
rationally anticipated. 

This tax was repealed in 1802, after the peace of 
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Amiens, having produced, on an average, about jjtw Tasn on 
millions and a /la//'annually. Income. 

In 1803 the income-tax, under the name of pro* 
perty-tax, was again revived. The assessment be¬ 
gan, as before, on incomes so low as L, 6'0 a year, 

‘ and gradually increased unld the income reached 
L. 1.50 a year, when it amounted to 5 per cent, which 
was its highest rate. An addition was made to this 
tax in 180.5 ; and in 180(), during the short-lived ad¬ 
ministration of iVlr Fox and Lord (jlrenvilie, the as¬ 
sessment was raised to 10 per cent, on all incomes, 
however small, arising from land or capital; profes¬ 
sional incomes under L. 50 were exempted from the 
tax ; and incomes of that sort exceeding L. 50, and 
under L. 150, the limit at which they became subject 
to the full assessment of 10 per cent., were allowed 
deductions, varying inversely as their magnitude. 

A very great outcry was made against the mini¬ 
sters who proposed this addition to the 'income- 
tax ; but it may safely be affirmed that, in the then 
situation of tlie country, it was a highly necessary 
measure, as.l one for which they really deserved 
the thunks of the public, The income-tax was final¬ 
ly repealed in 1816. 

We subjoin, from a Parliamentary paper present¬ 
ed to the House of Commons on the 2()th February 
1823, a return of the total gross and net assessments 
to the property or income-tax, for the year ending 
5th of April 1815:— 


Gross 

Aisesuncnt. 

A. I,and8, Tenements, Hereditaments, or Heritages L.5,923,480 


U. Houses, Lands, and Tenements. 2,7,34,451 

C. Funded and Stock Properties. 2,885,50.5 

D. Profits and Cains of Trade . 3,831,088 

E. Salaries, Pensions, &c. 1,174,456 


Net 

Asbcsiiincnt. 

L. .5,923,189 
2,176,228 
2,885,505 
3,146,.332 
1,167,678 


Totals.L. 16,548,985 L. 15,298,982 


The following is the Return of the Value of the was made for the Years ending 1813 and 1814, end- 
several species of Property on which the Assessment ing the 5th April 1814 and 1815, viz,— 


Schedules. 

A. 

Jl. . 

1). 

E. 

C. not stated, but estimated at 


1813. 

L. 50,701,923 
30,3:56,88;} 
36,080,167 
11,380,748 
30,000,000 


18M. 

L. 60,138,330 
.38,396,144 
38,310,935 
11,744,.5.57 
30,000,000 


Totals. L. 170,499,721 L. 17 8,.589,966 


Sect. V.— Poor Rates. 

P«oi Ustei. The incidence and effect of poor rates depend on 
the mode in which they arc imposed. If they were 
laid exclusively on the land, and levied proportion¬ 
ally to its rent, they would be really a tax on rent, 
and would be wholly defrayed by the landlords. If 
they were laid exclusively on the rent of houses, 
they would, in curtain circumstances, full wholly on 
dw' occupiers, in others on the builders, and in others 
on the emeupiers and ground landlords; and, if they 
were laid on profits, they would full equally on farm¬ 
ers, manufacturers, and merchants, or on capitalists 
in general. In the actual state of things in this coun¬ 


try, wc believe that a much larger proportion of tht 
poor rates falls on the farmer than on any one else ; 
and they, consequently, contribute to raise the priot 
of his produce just as any other tax affecting either 
his crop or the instruments used by him in cultiva¬ 
tion. Mr Ricardo has made an allowance for this 
greater pressure of the poor rates on the farmer in 
his estimate of the countervailing duty to be laid on 
foreign corn, to balance the excess of taxes affecting 
that which is raised at home. 

Having thus endeavoured to exhibit the opera¬ 
tion, and to trace the ultimate incidence and effect 
of such taxes as fall directly on income, we come 
now to the second branch of our subject, or to the 














Advantiftei consideration of tliose taxes which fall indirectly on 
and Ui*ad- income, 

viintagei of 
Indirect 

Taxc*. Part III.— Indirect Taxes. 

Sect. I. —Advantages and Disadvantages of Indi¬ 
rect Taxes. 

itcMonc re- Though most governments have had recourse to 
(nmnirmling direct tuxcs, tlicy have rurely formed the sole or 
the Impoei- even principal source of tlieir revenue. Indirect 
rm almost invariably been the greatest favour¬ 

ites both of princes and their subjects; and there are 
8 variety of reasons why this should be the case* 
The burden of direct taxation is palpable and ob¬ 
vious. It admits of no species of disguise or con¬ 
cealment, but makes every one fully sensible of 
the exact value of the portion of his income taken 
from him by government. There is, however, a 
natural and inherent repugnance in the human 
breast to part with the produce of industry, except 
for the purpose of obtaining some more acceptable 
equivalent in its stead. And as the bcnchts de¬ 
rived from the institution of government arc neither 
so very obvious nor striking as to be easily and 
readily felt and appreciated by the great body of the 
people, there is, in the great majority of cases, an 
extreme disinclination to pay a large amount of 
direct taxes. It is for this reason that governmente 
have so generally had recourse to indirect tuxes. 
Instead of exciting the prejudices of their subjects 
by openly demanding a certain specific portion 
of their incomes, they have taxed the articles on 
which these incomes are in general expended 1 
The effect of this ingenious plan is to conceal the 
amount of taxation, and to make its payment ap¬ 
pear in some measure voluntary. The tax be¬ 
ing generally paid, in the first instance, by the 
producers, the purchasers confound it with the na¬ 
tural price of the commodity. No separate de¬ 
mand being made upon them for the tax, it escapes 
their recollection; and the article they have re¬ 
ceived seems a full equivalent for the sacrifice tlicy 
have made in acquiring it.* Such taxes have also 
the advantage of being paid by degrees, in small por¬ 
tions, and at the time when the commodities arc 
wanted for consumption, or when it is most conve¬ 
nient for the consumers to pay them. 

Moderate Besides their greater facility of imposition, indi- 
Indircct^ rcct taxes have been frequently supposed to have 
the further and exclusive advantage of acting as a 
ixj, stimulus to industry. “ Dans la perception, di- 

rccte,’’ says the Marquis Gamier, “ I’impotse montre 
sans nul deguiseinent; il vient sans etre attendu, u 
cause de I'imprevoyance si ordinaire au commun des 
hommes, et il apporte toujours ai ec lui de la gene 
et du decourageraent. Mais I’impdt indirect, en 
ajoutant successiveraent un surcroit de prix aux 
articles de consommation gfincrale et journalicre, 
au moment ou tons les membres de la soci£t^ ont 
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contract6 I’habitude des scs consommations, rend Advantagea 
ses divers articles un peu plus couteux d acquerir, 
e’est-a-dire, qu'il donne lieu a ce qu'il faille, pour 
se les procurer, un surcroit proportionne de travail Taxc*. 
et d’industrie. Or, si cet im/iot est mesurd de manirre 
^ ne pas alter jusques ii decourager la consummation, 
ne scmble-t-ii pas, dans cc cas, agir comme un sti¬ 
mulant universcl sur la partie active et industricuse 
de la societe, qui fexcite it un rcdoublement d’ef- 
forts, pour n’etre pas obligd de renoncer ti des 
jouissances que I’habitude lui a renducs presque n£- 
ccssaires, et qui, cn consequence, donne un plus 
grand devcioppement aux facultds produclives du 
travail et aux resources de I’industrie ? Ne doit-il 
pas cn resulter, qu’aprds i’impdt, il y a la memc 
somme de travail et d’industric qu’auparavunt pour 
fournir aux besoins et aux jouissances habituelles 
des hommes qui coniposent la classc laboricuse, plus 
la somme de travail et d’industrie qui a dii pourvoir 
au surcroit dc prix destine u I’impdt i Or, cet 
impdt, ou cc surcroit dc produit quo se payc, etunt 
dL'pense par Ic gouverneraent qui le recuciilc, sort u 
aliineiiter une nouvelle clas.se des consommateurs, 
qui forment des demandcs qui I’impdt les met a 
portC de payer.’’ (^Preface « la Traduction dc la 
liichesse des Nations, Tome I. p. 66, ed. Udc.) 

The truth of the greater part of this statement can¬ 
not be disputed. It is, however, essential to ob¬ 
serve, that the whole eff’cct ascribed by M. Gar- 
nier to indirect taxes, in stimulating industry, de¬ 
pends on the circumstance of their being so mo¬ 
derate as not to discourage consumptioi.; or, which 
is really the same thing, that they arc so moderate 
as to give the contributors the power of 'dtf raying them 
by 'increased exertion andeconomy. If this were not the 
case, the) would have a precisely opposite t fleet, and 
instead of acting as a stimulus to production, they 
would certainly occasion its decline. But we can per¬ 
ceive no grounds for supposing that a moderate in¬ 
come-tax would have a different effect on industry 
from moderate taxes on expenditure. It would most 
undoubtedly serve as a spur to excite every one to 
make additional exertions, otherwise he would be 
unable to preserve his capital uiiimpaired, and to re¬ 
tain his former command over the necessaries and 
luxuries of life. Increase of exertion is not un ex¬ 
clusive consequence of indirect taxation; hut it is an 
exclusive consequence moderate taxation, whether 
it be direct or indirect, .lust as a decay of indus¬ 
try, and a general imjioverishment, is not the exclu¬ 
sive consequence of any particular species of taxa¬ 
tion, but of all taxes whatever, when they are car¬ 
ried to an excessive height. 

Wc doubt, therefore, whether tlic generality of n<«Hh'an. 
taxes on expenditure possess any real advantage 
over taxes on income, except in the facility of impo- 
sition, while they certainly labour under many very 
considerable disadvantages. In the frst place, taxes 
on commodities necessarily alter the natural distri- ^ 

Capita). 


* Nero was supposed to have abolished the duty of 4 per cent, on the slaves sold in Rome, when he 
really did no more than order it to be paid by the seller instead of the buyer. “ Remissum" says Tacitus, 
“ specie magis quam vi; quia cum venditor pendereJuberelur, in partem pretii emptoribus accrcsccbat." Annal, 
lib. 13, cap. 32. 
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bution of the capitnl and industry of tlie country, and 
Aiiil iii-'ud-' them into Ics'^ iulviuita|*cous channels. They 
viiiittizw ol'this, because, when a tax is laid on a particular 
Tax**, class o!' coiuniodities, the producers, in order to raise 
the price proportionally to the tax, diminish the sup-' 
ply in the niaikct, by iranslcrring a portioti of the 
capital t’liiplojcd in the production of the taxed 
coimiiodiiies to some other busincs.<. But an e<iual 
inemne-tux would operate as ait equal tax on prof Is; 
and when all profits are equally ta.xeil, no advantage 
would be gained by transferring capital from one 
business to another, and the producers would have 
no means whatever of raising prices. Under the 
operation of such a tax, every individual would con¬ 
tinue, just as lie would have done hud he not been 
taxed at all, to employ himself in those buhinr.sses 
which arc naturally most advantageous. Capital 
and industry would not be forced into artificial chan¬ 
nels. 'I'hc pay of troops and of public functionaries 
would not be raised, because of a rise of prices oc¬ 
casioned by taxation; at the end of a war, every 
thing would bo found in its proper position j there 
would be no revulsion; and we should be immedi¬ 
ately enabled to avail ourselvc.s to the utmost of all 
our natural and acquired resources. 
liBiw till' In the second place, taxes on commoditiis are al- 
priiviifCnm-most always paid by the producers before they are 
mwlitics to consumers, and are frequently, indeed, 

‘'■"■'y •‘‘‘“S*-’ maiiuf.ictiirc. 

aiiuniiu oi Their efil'ct is, therefore, not only to increa.su tlie 
till- 'I'av price of the commodity, by the whole amount of the 
duly, but also by the profit due to the mariufaclurer 
for the time it has been advanced by him. But 
it should be observed, that fliough this circuiii- 
st.'incc undoubtedly operates to increase prices, its 
influence in this respect has been gicatly over-rat¬ 
ed by Sir Matthew Decker, M. Say, and M. Si>- 
inondi. The latter has calculated that a tax of 
■UXtO francs, jiaid originally by a manufacturer, 
whose profits were U) per cent, would, if the com- 
rnodit]! manufactured only passed through the hands 
of Jive difforent persons, be raised to the consum¬ 
er to the sum of fiTIlt francs! This calculation 
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proceeds on the supposition, that he who first ad¬ 
vanced the tax would receive from the next ma¬ 
nufacturer 4100 francs, and he, again, from the 
next 4810 francs ; so that at each step 10 jier cent. 
im its value should be added to it. " But this,’* 
as Mr lUcardo bus justly observed, “ is to suppose 
that the value of the tax would be accumulating at 
compound interest; not at the rkte of 10 per cent, 
per annum, but at an absolute rate of 10 jicr cent- 
at every step of its progrcos. M. Sismondi’s state¬ 
ment would be correct, if//ec years elapsed between 
the first advance of the tax and the sale of the taxed 
commodity to the consumer; but if one year only 
elapsed, a remuneration of 400 francs, instead of 
Je734, would give a profit at the rate of 10 per cent, 
per annum, to all who had contributed to the ad¬ 
vance of the tux, whether the commodity had passed 
tliTOUgh the hands of fnc manufacturers or Jijhj.” 
{Principles, &c. 3d edit. p. 4.19 ) 

In the third place, duties on commodities encour¬ 
age smuggling. “ They tempt,’’ says Dr Smith, 
“ persons to violate the laws of their country, who 
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are frequently incapable of violating those of natural Ailvan^s 
justice, and who would have been in every respect *“** 
excellent citizens, hud not the luws of their country 
mude that a crime which nature never meant to be Taxes, 
so.” (III. p. 378.) In consequence oi'this tcndcii- 
cy, duties on coiuiiioditius require the cniploynicnt 
of a great number of revenue officers; and us they 
cxpo.se the producers of the taxed articles to consi¬ 
derable inconvenience and hardship troiii domiciliary 
visits, they force them to indemnify themselves by 
making u corresponding addition to the price of their 
goods. 

But the great objection to taxes on expenditure t'nninai. 
consists in their inequality. We have already shown 
that such taxes cannot po.ssibly be rendered equal 
and impartial in their operation ; that they do not af¬ 
fect the different classes of society in proportion to 
their ability to bear them; and that, while they may 
be almoit wholly evaded by rich misers, and those in 
unexpensive stations, they press with disproportion¬ 
ate severity on those who have large families and ex¬ 
pensive stations to support. At the same time it 
should be remembered, that in taxation wc have only a 
cliuiee of diHicullics. And notwithstanding it docs 
not appear possible to free taxes on expenditure from 
these very weighty ohjectioiis, the greater leadiness 
with which they are paid, combined with the extreme 
difficulty of laying an income-tax equally on rent, 
profits, and professional wages, will always prevent 
tfieir abolition. Neither, perhaps, would it be really 
desirable to take off tliose duties wliieli affect only 
luxuries. But withoiil entering on the discussion of 
thi.s question, we are satisfied that if the difiiculties, 
in the way of a fair income-tax, could he removed, it 
would be among the least objectionable of any ; and 
if It were not exclusively adopted, it ought at all 
events to he made one of the principal sources of the 
public income. It is unnecessary, however, after 
what wc have previously stated, to insist farther on 
this point; and we shall, therefore, proceed to in- 
(juire into the effects on their pi ice, of taxes on 
commodities, and on whom they ultimately fall. 

Suci. II.— Inquiry into the Incidence and IJfict of 
Indirect 'I'axes. 

1. 'i'a.res on a particular Commodity.—‘Vihh re- Taxes on a 
gard to the effect of taxes on the price of conimodi- particular 
tics, it is clear that if a duty be laid on a particular Coiumodiiy. 
commodity, and not on others, its price will sustain 
an equal rise; for, if it did not lise to this extent, 

.the profite of the producers would be sunk below the 
common level, and their business would be abandon¬ 
ed. But. it depends on the circumstance of the 
commodity being of the class denominated luxuries, 
whether a tax on it will fall wholly on the con¬ 
sumers. In so far as necessaries arc consumed by 
landlords or capitalists, taxes on them are also de¬ 
frayed by the consumers; but, in so far as they are 
required for the consumption of labourers, the effect 
of taxes on them is in no respect different from the 
effect of an equal amount of taxes laid directly on 
wages: And we have already shown that tiicre arc 
very few cases in which taxes affecting wages arc 
really defrayed by the labourers ; and that their 
common and ordinary effect is to cause an immediate 

1 
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Tssu on «nd equivalent rise in the rate of wage*,, and a pro* 
CoAtnodU portionul fall of profits. It appears, therefore, that 
. taxes on necessaries do not wholly/ali on the con- 

suniers.; but that they are partly defrayed by them, 
and partly also by the proprietors of stuck, in coiise* 
quence of their reducing the rate of profits. Such, 
however, is never the case with taxes on luxuries, or 
on commodities used only by the rich. A duty on 
velvets, on claret, and on coaches, for cxainplei falls 
immediately on the consumers, and cannot be thrown 
on any one else. Such articles not being used by 
labourers, a duty on them can neither raise wages 
nor affect the rate of profit. 

Tnxci. on oU 2. Ad valorem Taxei on all Cormaotfiftcs.-^It Is 
Coinnijdi- not so easy to trace the effects, on their price, of an 
equal Oil valorem duty on all commodities. Such a 
duty could not, it is obvious, at all alFcct their va* 
lues relatively to each other; and supposing their 
quantity and the quantity of money in tlie country 
to continue the some, it has been contended that it 
could occasion no rise of prices. But a very few 
words will be sufficient to show the fallacy of this 
statement. The Government must receive the tax 


laid on manuihctiired commodities | and that, instead ^cs on 
of rabing prices, aibl falling on the consumer, they * **_^* °* 
have no influence on pricqs, and fall wholly on the 
landlord. We believe,-however, -that we shall be ^ 
able to show that this* opinion is entirely without 
foundation; and that the real effect of taxes on raw 
produed is to cause a proportional rise of prices, and 
to affect all classes equally in proportion to their re¬ 
spective consumption of the taxed articles. 

If land yielded no surplus tef its possessors above Titlia. 
the common and ordinary profit of the capital em* 
ployed in its cultivation, it is plain that the imposi¬ 
tion of a tax on ita produce, a tithe, for example, 
would occasion an equivalent increase of its price. 

The level of profit may be temporarily, but it cannot 
be permanently, elevated or depressed in any parti¬ 
cular branch of industry. And as there can be no 
reason why the agriculturists should content them¬ 
selves with a reduced rate of profit, when all other 
employments are yielding a higher rate, as soon os 
tithes were imposed they would set about transfer¬ 
ring a portion of their stock to some more lucrative 
business; and this transference would be continued * 


either in money or in goods. Now suppose, for 
the sake of illustration, that thwduty is ten per cent., 
and that it is paid in kind; in this case the supply of 
produce remaining in tiie market after (he tax is paid 
being diminished one-tenlh, the purchasers will only 
get nine-tenths of the commodities they previously got 
in return for the same quantity of money, or, in 
other words, prices will rise ten per cent. If the 
Government receives the tax in money, the result 
will be precisely similar. The purchasers will still 
have to reimburse the producers for the tax, or to 
pay them ten per cent, additional for their goods. 
Tor if this were not really the case—if the purchas¬ 
ers who do not directly pay the tax to Government, 
continued to get {he same quantity of produce for 
the same sura of money, aller its imposition ns be¬ 
fore, there would be no cause in operation to occasion 
the smallest diminution of individual consumption; and 
it is plainly impossible that the tax could, in such 
circumstances, give tiie Governnielit the means of 
obtaining an increased share of the produce of the 
country, which is absurd. Not only, therefore, is it 
certain that a tax on a particpiar class of commodi¬ 
ties will raise their price; but it is also certain that 
an equal ad valorem duty on all commodities will, 
without any increase of money, occasion an equal 
and universal rise of prices. The real eSect pf every 
such tax is to transfer a portion of the produce of 
tlie industry of the country into tho hands of Go¬ 
vernment, and consequently to cause a less portion 
of that produce to come into the hands of every in¬ 
dividual whose means of purchasing are not increas¬ 
ed. Such a rise of prices is widely difierent from 
the rise whidi is occasioned by an increase in the 
quantity of money. When it is increased prices rise, 
because more money is given for the same quantity of 
goods; but when an ad valorem duty is levied, prices 
rise, because the same sum of money is given for a less 
quantity of goods, n portion of them having been 
transferred to Government. 

3. Taxes on Raw Produee-^lt has been very ge- 
nerally supposed that the taxes laid on the raw pro- 
•lucc. duce of the soil have a diften'nt incidence from taxes 
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until the diminution of supply had raised prices to 
their proper Ipvcl, and restored the equilibrium of 
profit. In such a state of things, tithes would indis¬ 
putably operate predsely as an equivalent addition 
to the price of raw produce. But after various qua¬ 
lities of soil have been brought under cultivation, and 
rents have, in consequence, been pretty generally in¬ 
troduced, it is not so easy to trace their ultimate in¬ 
cidence and efiect. They then appear to occasion 
rather a diminution of the rent o( the landlord than a 
rise of prices. Farm's which are tithe* free always 
bring a proportionally higher rent than such as are 
subject to that charge; and it is naturally conclud¬ 
ed, that, were tithes abolished, the depressed rents 
would bo raised to the same level as the others. For 
this reason, in an advanced stage of society tithes 
have not been considered as increasing the price of 
raw produce to the consumers, but as falling on rent, 
and as diverting a portion of it into the pockets of its 
rightful owners, the clergymen and lay-impropria- 
tors. *' Taxes, on t|)e produce of land,” says Dr Dr Smith’s 
Smith, “ are in reality taxes upon rent; and, thoughwiti' 
they may be originally advanced by the farmer, 
finally paid by the landlord. When a certain portion ° 

of the produce is to be paid away for a tax, the 
fanner computes as well a» he can what tlie value of 
this portion, one year with another, is likely tO:, 
amount to, and makes a proportional abatement in the 
rent which he agrees to pay to the landlord. There 
is no farmer who dues not compute, beforehand, 
what the church titlie, which is a land-tax of this 
kind, is, one year with another,'likely to amount 
to.” (III. p. 274.) * 

That this is the general opinion on the subject can- Error of this 
not ba doubted; but notwithstanding the high autho- 
rity by which it is supported, it is most certainly oVil!', Taws 
without foundation. Wc have shown, in treating of 
taxes on rent, that in every country that portion of iluce do not 
the required supply .of raw produce which is raised *“** ““ dw 
by the agency of the capital last-applied to the soil, LlinriimL* 
and which governs the price of all the rest, never but on the 
yields any rent but merely the common and average I'nntnmers 
rate of profit to the landlord or the occupier. Now 
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Taxc* on ti,|g principle Is decisive as to the etfect of tithes end 
"ducer** other taxes on raw produce. If tithes were-only levied 
^ ^ ^ tbe superior soils, they would not,'after inferior 

soils had been cultivated, ocrasion any rise of price, 
but would fall entirely on the rent of the landlord. 
But this is not the case with tithes. They affiset every 
gualily of land indiscriminately, and being exacted 
equally from the produce raised in the least favour* 
able, as from that whjeh is raised in the most favour* 
able circumstances, occasion only an increase nf prices. 
Suppose no tithes are leviet^ and that the wheat 
raised on the poorest lands, or with the capital last 
applied to the soil, and which determines the price of 
Uie whole crop, yields a sufficient profit to the cuiti* 
vator, and no more, when it sells for 70s. a quarter— 
the price must rise to 77s. before the same profit can 
be obtained after tithes are imposed. In this case the 
tithe cannot possibly occasion any diminution of 
rent; for this produce pays no rent; so that if it 
were not compensated to the cultivators by an increase 
of prices, they would withdraw their capital from cul¬ 
tivation, and the necessary supplies would no longer 
• be obtained. 

woreaboHsli- account of tithes is nowise inconsistent with 
id, the Kent the admitted fact, that farms which are free from this 
lit' Tidie-frce burden bring a proportionally higher rent. The ex- 
Knrai«woul(lpenccs attending their cultivation are not increased 
*' by the levying a tithe from the produce of other 
farms; but, as there cannot be ttuo prices, their occu¬ 
piers obtain the same increased price for their produce 
which is necessary to indemni^ the cultivators of the 
tithed lands. There must, however, be an equality 
profits, as well as of prices; and hence, whatever 
advantage the occupier of a tithe-free farm may pain 
by being relieved from a burden to which his neigh¬ 
bours are subjected, is compensated by a correspond¬ 
ing increase of rent. 

Thus it appears, that, If tithes were abolished, the 
rent of such farms as pay tithe would not rise to a 
level with the rent of those which are tithe-free, but 
the rents of the latter would fall to the level of the 
former. As raw produce is uniformly sold at its ne¬ 
cessary price, or the price necessary to afford the 
customary rate of profit to the eultivators of the worst 
land, it would fall the moment they had been relieved 
from this heavy charge. And the advantage previous¬ 
ly enjoyed by the proprietors of tithe-free lands, and 
which was the only cause of their obtaining a higher 
rent, being done away, their rents would decline to 
the level of those around them. 

If rents were uniformly paid in hind, the imposi- 
QinnUty tithes would undoubtedly diminish the share 

but HrA w of the produce paid to the landlord; but at its value 
the Vslue of would be increased in the precise proportion that its 
cotn Kents, quantity had been diminished, this reduced share 
would continue to exchangffiifor the same quantity of 
all other commodities. Thus, if lands of the qualities 
Nos. 1, 2, S, &c. respectively produced, in return for 
the same expenditure, 100, 90, 80, &c. quarter^ the 
rwt of No. 1 would be twenty quaners, of No. 9, 
tw, and so on. But they would no longer preserve 
that proportion after the imposition of tithes; for, 
supposing a tenth to be deducted froSA their gross 
produce, the remaining quantities would be 90 , 81, 
72, &c.; and, therefore, the corn rent of No. 1 would 
be reduced to 18, and of No. 2 to nine quarters. It 
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is clear, however, that their money renti, or their rents Ts>a or 
estimated in any other commodity except corn, would 
not be at all i^cted. If corn sold at L.4 bqfore 
the imposition of the tithe, it would aftertvards sell 
^ at L. 4, 8s. lOfd.; for, unless ninety quarters now 
brought as much as one hundred quarters previously 
brought, the cultivators of those soils, or the employ¬ 
ers of those capitals which pay no rent, would not be 
able to realize tlie common and average rate of profit. 

Money rents would, therefore, continue unaltered; 
on the land No. 1, they would still be L. 80, and on 
No. 2, L. 40. 

It appears, therefore, that in every state of society, 
whether rents*lBre high or low, and whether the^ are 
paid.in kki'd or in money, the charge of tithes ts de¬ 
frayed entirely by the Consumers of raw produce, Tlicy 
do not consist of a portion of the rent of land belong- 
ing to the clergy, or the lay.impropriator; but they 
are a burden which fails equally on every individum 
in the kingdom—on the poorest beggar as well as 
the richest lord—in proportion to their respective 
consumption of the articles from which a tithe is 
levied. 

But, independently of these considerations, the fact The Tithe 
that tithes and other taxes on raw produce do not 
form a deduction from rent, but go to increase the A^mount'of 
price of produce, is obvious from the circumstance the Rem. 
that the tithe of expensive crops, -and which require 
a great expenditure in their cultivation, frequently 
amounts to /bar or fve times the rent of the land. 

The Rev. Mr Howlett, by far the ablest advocate of 
tithes, and whose authorify cannot, therefore, fie 
questioned, informs us that the tithe of an acre of 
hops, raised on land worth 408. or 60s. an acre, is, 
after deduction of drying and duty, generally worth 
from L. S to L. 4: and he farther states, that he had 
known L.7 or L.8 paid for the titboof an acre of carrot- 
seed where the land was not wouh SOs. 1 In such 
cases, it is plainly as great an absurdity to affirm that 
tithes fall exclusively on the rent of the landlord, as 
it would be to affirm that a part is greater than a 
whole. Tithes cannot justly be objected to on the 
ground of their being a partial tax. It is a mistake 
to suppose that they are borne by any particular 
class. They are not a local but a general burden ; 
and fall equally on the consumers of the tithed articles. 

Had the raiser of carrot-seed been relieved from the 
burden of tithes, he would have obtained precisely 
the same rate of profit by selling his produce for L. 7 
or L.8 less; nor, had such been the case, would it 
have been optional with him to have made this reduc¬ 
tion ; the competition of bis neighbours would infal- 
Kbly have forced him, whether he were so disposed 
or not, to make a cormponding diminution in his 
prices. {Influence on Tithes on Agriculture, p. 4.) 

An abolition of tithes iwnot, therefore, a measure RAlct of 
in which landlords and farmers only are interested. on 
It is obviously one of the greatest importance to the 
public ha general. If 80s. be a remunerating price 
for wheat when tithes are levied, 7Ss. would be an 
equally high remunerating price were they remitted. 

When wheat sells at SOs., tithes, supposing them to 
be rigorously exacted, are really equivalent to a tax 
of Is. a bushel, or Ss. a quarter. And as-the average 
annual consumption of the different kinds of grain by 
each individual, when reduced to the standard of 
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Tasefon wheat, bn been eadnuted, apparently m good 
^ grouDch, at a quarter, it foilowt, that when the medium 
■_ t price of .wheat ia SOs., a tithe on com ia really the 
same thing as a capitation tax «f 8f.; and conse¬ 
quently constitutes an item of 40 b. in the expenditure 
. of every fkmily of five persons. 

Titlietin- But tithes are objectionable on other grounds. 
croMc ac- They are not a permanent and fixed tax, but they 
‘Bcrcase according as the difficulty of raising raw 
offrok*Pro-Produce increases; and are infinitely more burden- 
duce. some and oppressive in a year of scarcity than in a 
year of plenty. If the price necessary to afford a 
sufficient supply of corn were 60s. a quarter, the 
tithe would be equal to a direct tax ofds. a quarter; 
but if, in consequence of being forced to resort to 
inferior lands, the increased difficulties of production 
had raised the price to 80s., the tithe would be 83.; 
when prices rose to 100s., the tithe would be lOs., 
and so on. Nor is this all.—The tithe is not only 
increased in va/ue, but it is also increased in amount, 
according as cultivation is extended. When land 
of the ^rst quality, and which we have supposed 
would yield 100 quarters, was cultivated, the tithe 
would be 10 quarters: But after land of the.seconrf 
quality, and which only yields 90 quarters, had been 
cultivated, the tithe would be levied on-190 quaf- 
ters: When land of the third quality had been cul¬ 
tivated, it would be levied on 100 -f 90 BO, or 
S70 quarters, and would go on progressively increas¬ 
ing, both in value and quantity, as fresh soils were 
brought under tillage. 

“ Not only," says Mr Ricardo, is the amount 
of the tax increased from 100,000 quarters to 200,000 
quarters, when the produce is increased from one to 
two millions of quarters, but, owing to the increased 
labour necessary to produce the second million, the 
relative value of raw produce is so advanced, that the 
200,000 may be, though only twice in quantity, yet 
in value three or four times titot of the 100,000 quar¬ 
ters which were paid before. 

** If an equal value were raised for the Church by 
any other meaus, increasing in the same manner as 
tithes increase, proportionabiy with tlte difficulty of 
cultivation, the effect would be the same. The 
Church would be constantly obtaining an increased 
portion of the net produce of the land and labour of 
the country. In an improving state of society, the 
net produce of the land u'always diminishing in pro¬ 
portion to its gross produce; but it ia from the net 
income of a country that all taxes are ultimately 
pai^ either in a progressive or in a stationary coun¬ 
try. A tax inereaeing with t/u grou income, and 
fatting on the net income, mutt necetsarily be a very 
burdensotre and a very intolerable tax. Tithes arc a 
tenth of the gross, and not of the net produce of the 
land; and, therefore, as society improves in wealth, 
they must, though the same proportion of the gross 
produce, become a larger and larger portion of the 
net produce." * 

nifr«renee is certainly in one respect the same as rent ; 

between both the one and the other are portions of the pro- 

Tithc and juce of the soil converted into a revenue, for the sup- 
Itent. 


pert of those who bear no share of the trouble and Tues on 
expence of its cultivation. But in every other re- 
sped they are entirely dissimilar. Rent, when once . 
fixed, must continue the same during the currency 
of the lease. Though an industrious and enterprising 
farmer should raise ten or twenty times the quantity 
of produce raised by a sluggard, his rent would not, 
therefore, be increased; and he would reap, as ho 
ought, ail the advantages of his greater industry and 
intelligence. Such, however, is not the case with 
tithes. To the sluggard they are invariable-; to the 
industrious man they become more and more oppres¬ 
sive, and increase with every fresh outlay of capital 
and labour. It is indisputable, therefore, that in 
their practical efiect, tithes operate as a premium on 
idleness, and as a lieavy and constantly increasing tax 
on industry I By preventing the cultivator from de¬ 
riving the full and eotire advantage of auperior skill 
and increased exertion, they discourage iiis efforts, 
end powerfully contribute to render aim indolent, 
careless, and indifferent. A fafmer pays his rent 
willingly to the landlord; but, he considers the 
clergyman as an interloper, who, without having 
contributed in any way to raise the crop, claims a 
tenth pvt of its grots amount. The occupier of a 
fam!>i„fubjeet to this galling and vexatious charge, 
can nevw be brought to consider himself an realizing 
the same rate of profit from the capital he employs, 
as his neighbours in tithe-free farms; and so strong is 
this feeling, that we are told by Mr Stevenson, the 
well-informed author of the Agricultural Survey tf 
the County ^ Surrey, that it is the common opinion 
that a form tithe- free is better worth SOs. an acre, than 
a tithed farm equally fovoured in soil and situation is 
worth ISs. I In this way, tithes contribute indirectly 
as well as directly to raise prices—indirectly by gene¬ 
rating an indisposition to apply fresh capital to the 
improvement of the soil, and directly by the positive 
addition they make to the expence of cultivating bad 
land. 

“ Of all institutiona,” says Dr Faley, who cannot Tithcc a 
surely be reckoned unfriendly to the reri interests of great discou. 
the church, “ adverse to cultivation and improve- '“Kcment to 
ment, none (mo noxhui at that of tithet. A claim- 
ant here enten into the produce, who contributed 
no assistance whatever to the production—when 
years, perhaps, of care and toil have matured an im¬ 
provement—wlien the husbandman sees new crops 
ripening to his skill and industry—the moment he is 
ready to put his sickle to the grain, he finds himself 
compelled to divide the harvest with a stranger." 

Tillies,” Dr Poiey continues, are a tax not only * 
upon industry, but upon that industry which feeds 
mankind—upon that spectra of exertion which it is 
*the object of ail wise laws to cherish and promote.” 

(Paleye Works, II. p. ip5, ed. 1819.) 

“ Titlic,”xay8 Dr Smith, '* is always a great dis¬ 
couragement both to the improvements of the land¬ 
lord and to the cultivation of Uie former. The. one 
cannot venture to make the most important, which 
aro generally tlie most expensive, improvements; 
nor the other to rear the most voluable, which are 

It 


* Principlet of Politieal Economy and Taxation, 1st edit. p. 228. 
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Taxei on generally, too, the most expensive crops, when the 
Raw I'ro- churdi, which lay* out no part of the expence, is to 
sliare ao largely in the pruiit. The cultivation of 
madder was for a long time confined by the tithe to 
the United Provinces, which, being Presbyterian 
countries, and, upon that account, exempted i'rotn 
this deitrnctive tax, enjoyed a sort of monopoly of 
that useful dyeing drug against the rest of Europe. 
The late attempts to introduce the cultivation of this 
plant into England have been mode only in conse¬ 
quence of thu statute which enacted that 5s. an acre 
should be received in lieu of all manner of tithe upon 
iBaddcr." (111. p. 27^.) As a farther illustration of 
the principle here stated, we may mention, that tlie 
cultivation of flax and hemp in Ireland never suc¬ 
ceeded until a low modut had been fixed by law; since 
tlien it has made a most rapid progress, 
iniiinry into The effect of tithes and other taxes on the price 
tliu effl-ct of of raw produce has been urged ns a reason why an 
Kaw c<]uai duty should be imposed on all' such produce 
(iiiiT on tiie when imported frOm abroad. But all foreign corn 
KreMlum of imported roust be paid either directly or indirectly 
Imcri-aurse Jjy an exportation of some species of manufactured 
Itront'rouni commodities; and it is, therefore, clear, that the 
tries. * homo producers of corn can have no claim whatever 
to a protecting duty on the importation of foreign 
corn, unless the tithes, and other taxes fallingtin raw 
produce, exceed those which fall qn nianutuctured 
goods. A tax which equally affects every descrip¬ 
tion of products leaves their relative vahics exactly 
wherq it found tJiem. It docs not render any parti¬ 
cular less able to withstand the unrestricted 

competition of foreigners than the others, and can¬ 
not, therefore, entitle them to a protecting duty. 
But if higher duties be laid on a particular chtss of 
commodities, the case is different. If, for example, 
while tiic duty on commodities in general is only 10 
f>er cent., a duty of 20 per cent, were laid on a par- 
ticuldr class, their price must rise 10 per cent, higher 
than the price of the rest, in order to maintain their 
producers in tlie same relative aituation as before. 
It is plain, however, that in the cveut of the ports 
being opened to the importation of every description 
of foreign goods free of duty, the pruducer.s of the 
heavily-taxed commodities will be iHprived of the 
. means of limiting their supply, and consequently of 

raising their price, so as to indemnify them for the 
excess of the tax. I'hc 10 per cent, excess of duty 
would then really operate as a bounty on the im* 
portutimi of the class of coinniuditics on which it is 
charged; and if it were not defeated by a protecting 
* duty of 10 per cent., the home producers of that 
class would be placed in a relatively disadvantageous 
situation, atid would abandon their business. 

But this principle only holds in the case of duties* 
affecting manufactured products. If a direct tax of 
10 per cent, were laid exclusively on the hats pro* 
duced in England, and on no ether commodity, the 
hatters would most likely be ruined weru foreigners 
permitted to import huts duty free. Manufactured 
goods arc produced under the same, or, at all events, 
under I’Cry similar eireumstunccs; so much so, that 
foreign cenipetition must either be injurious to all 
the roaitulaeturcrs of a [wriicular description of 
goods, or to none. But in agriculture the case is 
otherwise. Corn is produced under very different 
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circumstances, or from soilvof very different degrees Ttssi on 
of fertility; and though the cultivators of the worst 
lands in tillage at any particular period might be in- 
jurJously affected by the unrestricted admission of 
foreign corn, the other cultivators, instead of being 
'injured, would be really benefited by the rise of pro¬ 
fit which must always follow every permanent reduc¬ 
tion in the price of raw produce. Thus, su|)pose no 
duties arc imposed on manulactured commodities, 
and that the ports arc thrown open to the importa¬ 
tion of foreign eorn, without any protecting duty to 
balance the tithe—the whole effect of such a mea¬ 
sure would be to cause such a small additional quan¬ 
tity of bad land to be thruwn out of tillage as would 
enable the cultivators to obiain eleven quarters for 
the same outlay that had previously been required 
to produce ten quarters. As soon as this contrac¬ 
tion of tillage had been effected, tlic farmers would 
have nothing to fear from foreign competition. 

They would still obtain the same rate of profit that 
was obtained by the undertakers of other busines.ses; 
and the conssniers would be able to purchase their 
corn for Irn per cent, less than if a protecting duty 
had been imposed. 

But notwithstanding it is thus most certoinly true, Dutica un 
iliat the cultivators are always in a condition to re- 'j'v Impnriii. 
liovc themselves of such tuxes as affect them to a 
greater extent than they affect thc.otlier classes of 
society ; yet, as they can only do this by contracting where Titljf!. 
tillage and witlidriiwlog capital from the c'liltivution ;‘>ul uihcr 
of iiilerior soils, the tilbet of admitting foreign corn 
without a protecting duty equivalent to the txcess of IhcHawp,,,. 
taxation allbcting the home-growers, would be to iluce raised 
cause a diminution of rent. \Vc have already shown ut ilomc. 
that rent consists of the difference between the pro¬ 
duce obtained from the best and worst lands under 
cultivation; and if, by admitting foreign corn duty 
free, bad land should be thrown out of cultivation, 
the rent of the landlords would be reduced, and their 
relative situation lowered. Although, tlicrcforc, it 
is not necessary for the protection of the cultivators 
that any countervailing duty should be laid on raw 
produce imported from abroad; still, if it be really 
true that higher duties ace laid on the raw produce 
raised at home than on manufactured goods, justice 
to the landlords requires that a duty should be laid 
on all foreign raw produce equivalent to the excess 
of'duty ajf'rcling home produce. Such a duty, by fit¬ 
ting all classes equally to withstand foreign competi¬ 
tion, will preserve tlicsm in the same relative situation 
after the opening of the porU as previously; and 
will treat all parties, as tliey ever ought to be treat¬ 
ed, with the same equal and impartial justiee. 

To whatever extent a countervailing duty might 
be laid on a foreign commodity, it would be proper 
to give the home producers of the same commodity 
an equal, or nearly equal drawback. If the home 
producers were refused such a drawback, they might 
say, “ Before your duty, and before the price of our 
produe.e was raised in consequence of it, we could 
compete with the foreign grower in foreign markets; 
hy niaking tlie remunerating price of our corn high¬ 
er, you have deprived us of that Bdv.mtage, therefore 
give us a drawback equal to the duty, and you, fh 
every respect, restore us to the position, both as it 
regards our own countrymen, us producers of other 
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Taxes o» commodities lew beavUj{,.taxe(!j and foreign growen 
produce, in which we were before placed.” 
On every principle of justice, says M’r'Ricardo, and 
consistently witli the best interests of the country, 
this demand should be acceded to. (Oh Protedion 
to Agriculturt, p. 16.) 

Mr Ricardo thinks that the tithes and other taxes 
exclusively utfecting raw produce, over those aifect- 
. ing manufactured goods, may be taken at about 10s. 
a quarter; and he therefore proposes that foreign 
corn should be freely admitted on paying this duty, 
and that a drawback of 78. should be allowed on ex¬ 
portation. “ The duty of lUs. q quarter is, I am 
sure, rather too high as a countervailing duly for the 
peculiar taxes which are imposed on the corn-grower, 
over and above those which arc imposed on the other 
classes of producers in the country ; but I .would 
rather err on the side of a liberal allowance than of 
a scanty one; and it is for this reason that I do not 
propo.se to allow a drawback quite equal to the duty.” 
{liid. p. HO.) 

The necessity of imposing this countervailing du¬ 
ty, originating, as it almost entirely does, in the im¬ 
position of tithes, uflbrds another and a very power¬ 
ful argument in favour of their .abolition or commu¬ 
tation. Were tithes abolished, the protecting duty 
proposed by Mr Ricardo might be reduced to Os. or 
4s. a quarter, and the drawback'to 2s. nr Ss. Gd. 

■r.ix'.s on Taxes on raw produce, by raising the price of the 
Hhw Pro. articles required for the food of the labourer, ncccs- 

lower profits. Such taxes, 
lin^r I'rul therefore, fall with double weight on the capitalists ; 
ni>. affecting them both as employers of labour, and as 

consumcr.s. Indeed, the principal disadvantage of 
taxes on raw produce consists in their tendency to 
lower profits. “ With a permanently high price of 
corn,” says My Ricardo, “ proportional wages would 
be high; and, as commodities would not rise on ac¬ 
count of the rise of wages, profits would necessarily 
fall. If goods, worth L.lOOO, require, at one time, 
labour which cost L.800, and, at another time, the 
price of the same ciuantity of labour is raised to 
L.(K}0, profits will fail from L.2U0 to L.IOO. They 
will fall not in one trade only, but in all. High 
wages equally affect the profits of the farmer, the 
manufacturer, and the merchant; nor is there any 
other way of keeping proGts up than by keeping 
wages down. In this view of the law of profits, it is 
at once seen how important it, is that so essential a 
necessary as corn, which so powerfully affects wages, 
should be sold at a low price; and how injurious it 
must be to the community generally, that, by prohi¬ 
bitions against importation, we should be driven to 
the cultivalinn of our poorer lands to feed our in¬ 
creasing population.” 

Custoinc. 4. Cuxlom Duties, or Duties on the Importation 
and K^rportation of' Commodities.-—These, like all 
other duties, arc paid by the consumers of the com- 
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modiiies on which they are lai^. When a govern- ruttam 
ment lays a duty on the foreign commodities which 
enter its ports, the duty falls entirely on its own 
subjects who purchase such commodities; for the fo¬ 
reigners wotdd cease supplying their markets with them, 
if they did not get the full price of the commodities 
exclusive of the tax; and, for the same reason, when a 
government lays a duty on the commodities which 
its subjects are about to caryiorf,the duty does not fall 
on (hem, but on t^pjareigners bynthom tkep are bought. 

If, t|}crefore, it were possible fur a country to raise a 
suGicient revenue by laying duties on exported com¬ 
modities, such revenue would be wholly derived from 
others, and it would itself be entirely relieved from 
the burden of taxation; except in so far as duties 
might have been imposed by foreigners on the com¬ 
modities it imports from them! Care, however, roust 
be taken in imposing duties on exportation, not to 
lay tiiera on such commodities as can be produced 
at nearly the same cost by foreigners, for the effect 
of the duty would then be to put an entire stop to 
their exportation, by causing the market to be sup¬ 
plied by others. But when a country possesses any 
exclusive, natural, or acquired, advantage, in the 
production of commodities, a duty on their exporta¬ 
tion is really the most unexceptionable of all taxes. 

Suchiti duty would not fall upon itself, but upon its 
foreign customers; and if it were not carried so liigh 
as to balance the superior facilities of production, it 
would have only a very slight tendency to diminish 
the demand for the taxed articles. If the Chinese 
chose to act on this principle, they miglit derive a 
very considerable revenue from a duty on exported 
teas, which would have to be entirely paid by the 
English and other foreigners who buy them. And 
there is perhaps no country Which does not possess 
some commodity demanded by foreigners that might 
not be advantageously charged with a moderate duty 
on exportation. The coal and tin, and probably also 
some species of the manufactured goods of Great 
Britain, seem to be in this predicament. 

It was the great object of the professors of the 
mercantile system of political economy to facilitate ' 

the exportation of commodities of domestic growth, 
and to fetter ^od restrict tha importation of Uiose 
produced abroad; and it is to the prevalence of 
this system in modern Europe, and its iiiGucncc on 
Gnanciul legislation, that we are to ascribe the almost 
total exem|ition of exported commodities from du- 
ties, and the ruinous extent to which they have been . 
heaped on those that are imported. 

Duties on imports and exports have been levied in al¬ 
most every country whicli bad any foreign commerce. 

Tlic Athenians laid a tax of a JiJik on the corn and 
other merchandise imported from foreign countries, 
and also on several of the commodities exported 
from Attica.* The fwrtoria,-^ or customs payable 
on the commodities imported into, and exported 


• Anacharsis’s Travels, IV. p. 375, Eng. Trans. The quantity of corn usually imported from the coun¬ 
tries on the Euxine into Athens amounted to about 400,000 medimni. See Clarke On the Connection tic^irceu 
the Roman and English Coins, p. .'!8. . 

t Huic vero propric vecttgalis denominatio convenit quippe pro vebendis mcrcibus (unde vccHgal), so¬ 
lute. Burman, De Vtcligalibus Pop. Rom. cap 5. 
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(.'uiitoni from, the different ports in tiie Roman empire, formed 
Oiiueb g ancient and important part of the public reve« 
nue. They were imposed, os^Tacitus ,has observed, 
when the spirit oflibertymn highest among the people. 
A consulihus ct tribunis plebit institula, acri etiampo- 
mli Rontani turn liberlate. {Annal, lib. 13, cap. £0.) 
The rates at which they were charged were fluctuoN 
ing and various, and little is now known respecting 
them. Cicero informs us (Cic. in II. Ver. cap. 75), 
that the duties on com exported frem thcport» of Si. 
cily were, in his time, 5 per end. Under the Imperial 
Government the amount of the portoria depended as 
much on the caprice of the Prince as on the real 
exigencies of the state. Though sometimes diminish, 
ed, they were never entirely remitted, and were 
much more frequently enlarged. Under the Hy* 
zantine Emperors they were as high as 12^ per 
cent. (Burman, De rectigalibus Pop. Rom. cap. 5, 
patsim.) 

. Customs seem to have existed in England before 
the Conquest. But the King’s first claim to them 
WHS established by statute of the Sd Edward 1. 11ie 
inconveniences arising from the multiplicity of the 
various separate acta relative to the customs, caused 
Mr Pitt to introduce a bill, in 1787, for their conso. 
lidation.' This bill was passed into a law, and several 
similar consolidations have since been effected^ The 
last was by a statute passed in 181(). To this statute 
are subjoined tables, containing lists, ranged in alpha¬ 
betical order, of the various articles of import and ex- 
port, with the duties payable on each, and the draw. 
back.<i and bounties allowed on the exportation of 
particular sorts of British goods. 

Scigniyj^c. Duties on the Coinage of Gold and Stiver _For 

an account of the incidence and effect of these duties, 
the reader is referred to the article MoNay in this 
SupjJement, cap. Seignorage. 

Stamp 6. Stamp and Ijigacy 7)u<{Vs...-Stamp duties arc 
Oupui. duties luicl on the paper or parchment, on which 
certain deeds, contracts, legal proceedings, receipts, 
necjuittanccs, &c. are written. They arc called 
. stamp duties, from the paper being impressed with 

a public stamp, stating the amount of the duty. 
The ultimate incidence of these duties varies ac* 
cording to the natdVe of the deed or writing, 
for which it is necessary to use stamped paper, 
duties payable on the sale of land, or on the 
LandVene- P*!’*-'' “sc** conveyance from one party to ano- 
lully liui on ther, commonly fall on the seller. This arises, as 
the 8iJlcrib Dr Smith has observed, from the circumstance of 
" the seller being almost always under the neces. 
sity of selling, which forces him to take such a price 
as he can get. The buyer is scarce ever under 
the necessity of buying; he will, therefore, only 
give such a price as lie likes. He considers what 
the land will cost him in tax and price together. 
The more he is obliged to pay in tlie way of tax, the 
less he will be disposed to give in the way of price. 
Such taxes, therefore, fall almost always upon a ne. 
cessitous person, and must, therefore, be .frequently 
very cruel and oppressive.” (III. p. 318.) It is ob. 


vipui that the same reasoniag must hold in the case Stamp aad 
of w duties ^chargeable on the granting of mort. 
gages; and that they will commonly fall on die bor- , ^ 
rower or poorer |iarty. ' 

This, however, is not the only objection to the Duodvao. 
imposition of duties on the transference of pro.tageof 
perty. Both M. Say and Mr Uicardo liave ob- Stomp i>u- 
served, that the tendency of such duties is to 
vent property from coining into die hands of those 
who would use it most advantageously; and conse. of Property, 
qucntly to prevent the national capital from being 
distributed in the best way for the community. 

For die general prosperity, there cannot be too niu^ 
facility given to the conveyance and exchange of all 
kinds of pro]]crty, as it is by such means tiiat capi. 
tal of every 8{)ecieB is likely to find its y/ay into die 
hands of those who will best employ it in increasing 
the productions of the country, “ Why," asks M. 

Say, “ does an individual wish to sell Ilia land ? it is 
because he has another employment in view in which 
his funds will be more productive. Why dues an- 
other wish ti purchase this same land ? it is to em. 
ploy a capital which brings him too little, which 
was unemployed, or the use of which he thinks sus¬ 
ceptible of iinprovmnent. This exchange will in¬ 
crease the general income, since it increases die in¬ 
come of these parties. But if the charges are so 
exorbitant ns to prevent the exchange, they are an 
obstacle to this increase of the general income." * 

Taxes on law proceedings fall upon the suitors; Taxes on 
and consequenUy operate as a check to prevent an 
injured party from seeking reiiressin a court of jus-**'"'"®’’ 
tice. The impolicy, hardship, and injustice of such 
taxes, have been admirably exposed by Mr Benthaiii, 
in hia Protest against Law Taxes. 

Stamp duties, on the voluntary sale of all those 
articles which are the produce of human industry, 
fall, like all other taxes on sudi articles, wholly on 
the consumer; for, unless such were the case, the 
articles would not be ofiered for sale, subsequently to 
the imposition of the duties. Thus, the duties on 
cards and dice, on advertisements, newspapers, &c. 
are all paid by those who use them. Sudi, too, is 
the case with the stamp duties, payable on licences 
to retail any species of goods, or to exercise any pro- , 
fession. The taxed party invariably adds as much 
to the price of the artides in which he deal.s, or of 
tile services which he performs, as is sufficient to 
indemnity him for tiie tax. 

Stamp duties were first levied in Holland. Most Stamp Du. 
of the accustomed methods of taxation having been *’5* iji't !«- 
resorted to, the Republic, in order to provide addi. 
tional funds for carrying on her contest with the'” 

Spanish monarchy, offered a considerable reward^ 
to any one who should devise the best new tax.^ 

Among many other taxes, tiiat of the vtctigal char- 
fee, or stamp duty, was suggested; and having been 
approved of, it was introduced by an Ordinance 
issued ill 1624', setting fortli its necessity, and tiie 
benefits which it was supposed would result from Hu 
imposition, t Since that period, stamp duties liavc 


• Ricardo, Principles, &c. p. 167. 3d Ed. and Say, TraU4 d’Economie Politique, Tome II. p. 351. 
f Beckman’s IJutorj/ of Inventions, Vol. I. p. 379. Eng. Trans. 10 
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taaipuid 'become flmost uni verbal,* and now form a veryjjro- 
»»»nent branch of the rerenue of almost every (»un< 
try; affording a striking example of the justice of 
m Smith’s remark, that There is no art which one 
government sooner learns of another, than that of 
draining money from the pockets of tlie people.” 
(III. p. 317.) 

Stamp duties were introduced into England in 
l67Ji by a statute entitled, " An act for laying 
impositions on proceedings at law.” The duties were 
at first granted for onlv nine years, and were after* 
wards continued for three years more, when they 
were allowed to expire. They were again revived 
in 1693, and have since been gradually and greatly 
increased. 

I.egacyDu- 'lE.egacy Dutiet, or duties on the transference of 

ti« in property from the dead to the living, are now a very 

***•"*■ common species of tax. The vioesima hereditatum, 
at the twentieth penny of inheritances, imposed by 
Augustus oh the Romans, is the earliest example of 
a tax on successions. JDion Cassius (lib. 55) in¬ 
forms us, that this duty was laid on all successions, 
legacies, and donations in-case of death, except upon 
those to the nearest relations and to the poor. Pliny 
has given some of the reasons for this exception; 
ill speaking of the Vicesima, he calls it tnhutum 
io/erabile el facile haredibui duntaxat exiraneh, do- 
mesticis grave. And a little after he adds, Itaque 
illis (that is strangers) irrogatum, hi* (that is near rria* 
tions) remisium,videUeet, quod manifestum erat, quanto 
cum dolore laturi, tea poliut non laturi homines essent, 
distrittgi aliquid et abradi bonis, qua sanguine, genm 
tililate, SMcronm denique societate meruissent, quaque 
nunquam ul aliena et speranda, ted ut sua semper- 
quo possessa, ac deinceps proximo cuique transmittenda, 
cepissent. (Panegyricus, cap. 37.^ In addition to 
these very cogent reasons for exempting the suoces- 
sions of near relations from the vicesima, it may be 
observed, that the death of a father is seldom at* 
tended with any increase, and frequently with'a con¬ 
siderable diminution, of revenue to such of his chil. 
dren as live in the same house with him; and when 
this is the case, the burdening of his inheritance 
with a tax must plainly be a very galling and crud 
aggravation of their loss. But, if taxes on succes¬ 
sions are always paid with very great reluctance 
by the children and immediate relations of th*!! 
deceased, it is quite otherwise when they fall to 
distant relations or strangers. Those on whom 
an unexpected or remote inheritance devolves, are 
glad to accept it on any condition; and uniform¬ 
ly pay such moderate duties as may be laid on it 
with greater good will than any other impost what¬ 
ever! 

Is unei-n*!- In Great Britain,' a duty of one per cent, is laid 
on all successions devolving eitlier to the children, 
or to any lineal descendant of the children of the 
deceased, or to his father or mother, or to any of 
his lineal ancestors; a duty of three per cent, is 
charged on successions devolving to brothers and 
sisters; of four per cent, on those devolving to cou¬ 


sins; and of ten per tent, on those devolving to Stamp sad 
strangers. Extilusive of this, a forther duty. Vary- 
ing according to the amount of the property left by 
the deceased, is also charged on the probates of aU 
wills, without regard to the propinquity of the sue- 
cessors. This duty amounts, at present, to L. 11 on 
a pro^rty worth from!.. 450 to L.600; to L. 23 
on a property worth from L. 800 to L. 1000; end 
to L. 180 on a property worth ftrom L. 8000 to 
L. 10,000, increasing according to the farther in¬ 
crease of the property. This tax presses more se¬ 
verely on lineal successors, and is more objected to 
by them than the legacy dutyi 

The great objection to taxes on successions, orObjoctimi 
on transference of property from the dead to the •“ 
living, consists in the arcutdttancc of their falling 
tvholljr on capital, without occasioning any edbrt to 
replace it, either by increased exertion or economy. 

If a legacy of L. 1000 be subject to #tax of L. 100, 
the legatee considers his legacy as only L. poO, and 
feels no particular inclination to save the L. 100 
from his expenditure; whereas, had he received the 
whole L. 1000, and been required to pay L. 100 in 
taxes on income or commodities,-foe desire to pre¬ 
serve his capital unimpaired would have prompted 
him to ^deavour to defrty the tax increasecl in¬ 
dustry and economy. ' The real advantage of the 
legacy duties consists in the facility with which 
they are collected; for by tending directly and ne¬ 
cessarily to dimim'sh capital, they are, in most other 
respects, extremely injurious. 

7. Postage of LMers..—The conveyance of letters Postage oi 
by post has, in almost all countries, been conducted 
by the agents of government; and it is one of foe few 
industrious undertakings whidi appear to be better 
managed by them, foan they could be by private indi- ‘ 
viduals. Thisspeciesofconveyancewasoriginallyesta¬ 
blished, and kept up by the Homan Emperors, for the 
safe,regular, and speedy transmissionofthcpublicdis- 
patches to the most remote porta of their dominions; 
and such was also foe purpose for which posts were 
first established in modern Europe, by Louis XL Sub¬ 
sequently, however, private individuals were idlowed 
to avail themselves of this insfoution, fpr foe con¬ 
veyance of their letters; and go^mraents, by impoa- 
ing higher duties, or rates of postage, on foe letters 
and packages sent through the {lost-office than are 
sufiiment to defray foe expence of foe establishment, 
have rendered it productive of a considerable reve¬ 
nue. * Kor, while foe rates of postage are confined ~ 
within reasonable limits, is there perhaps a more 
eligible species of tax. The English post-office was 
plai^d on nearly its present footing.in 1649, by the 
exertions of Mr Edmund Prfdeaux, Attorney-Gene¬ 
ral to foe Commonwealth.—(See Blackstone's Com- 
mentariee, I. p. 321.) 

The limits within which this article must be confin¬ 
ed will not allow us to enter at greater length into 
foe inquiry concerning the incidence of taxes on com¬ 
modities. We shall, Sierefore, proceed briefly to in¬ 
vestigate their capacity to produce a revenue. 


* Bergier, Histoire dee Grand* Chemiiude tEmpire Bmnain,!, p. 199* 
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J iiy Dut i t u Secti III.— Circumilavce* mhick determine ike es- 
tent to wkick Tuxi'f oM/r/U to be laid oh Commodiliet 
—Cauies of Smii"g/ing—Means by which it may be 
prevcnied. 

I.OW Outie* With rc^j.-inl to the capacity of a tax on a commo- 

n^t I'to. j, ifevcime, it (1epei)cl!i, ,first, on Ac na- 

turcaiidcxtentofthcclem.andforthec()inniotlity:nni], 
second, on the means of preventing its being sinug- 
gletl. Every tax, by raising the price of the commo- 
dity OJi which it is laid, has a tendency to bring it 
within the command of a sm.allcr number of pur- 
ciiasers, and to lessen its consumption. An individual 
who might be able and dispo^d to pay I s. a bottle 
of duty on wine, migj^t neitlicr have the means nor 
the inclination to pay 2s. or .Is.; and instead of 
being augmented, the revenue might be diniinislied 
by such an increase of duty. And hence, whenever 
the dntie.s on commodities are raised beyond a certain 
limit—a limit, however, which it is impossible to de¬ 
fine, and which must necessarily vary according to the 
nature of the commodity on which the duties are 
laid, and the varying tastes and circumstances of 
society—^their effect is to depress consumption to 
such an extent, ns to render them less productive 
tlm«i if they had been lower. 

Variations in the amount of the duties affecting 
comnuHlitics have exactly the same effect on their 
j)ricn, nnfl coii.sei|ucntly on their consumption, as cor¬ 
responding variations in the co.stof their production. 
Hut it is clear tiiat any reduction in tlic price of 
commodities, whose n.atural cost is very consider¬ 
able, .and which can, therefore, 1)C used only by the 
rich, could not have so powerful an elieet, in in¬ 
creasing cotiRumption, ns would follow the same pro¬ 
portional reduction in the price of easily produced 
commodities in general demand. A reduction of 
50 per rent, from the price of coaches would not 
add greatly to the depiand for them; for, not- 
with.standing this reduction, they would still be hi.\. 
urics, for which none but the rich cotdd afford to 
pay; whereas, a reduction of 50 per cent, from the 
price of whisky, gin, bcCr, ten, sugar, or any article 
in general rcque.st,|prould extend the demand for it 
in a much greater ratio. The reason is plain:—The 
poorer cl.isscs form by fur the most niipicrous por. 
tion of society; and as such cominotlities are even 
now parti.ally used by them, a fall of 50 per cent, in 
their price would bring them fully within their com¬ 
mand, and would thereby add prodigiously to their 
consumption. The truth of this observation may 
be strikingly exemplified by a reference to the cose 
of cotton gootls.* At the Accession of his late .Ma¬ 
jesty, in 1760, the price of cottons, owing to the 
difficulty of producing them, was extremely high j 
and the value of the manufactured cottons annually 
brought to market tlid not exceed L. 200,000. But 
tlmiiks to the genius and invmtioiis of Hargreaves, 
Watt, Arkwright, Crompton, and others, the price 
of cottons has been so far sunk, as to bring them 
within reach of the poorest individual; and yet, 
such has been the va.st increase of demand, that, not¬ 
withstanding tliis reduction 'of price, the value of 
the cottons annually manufactured in (Jreat Britain, 
and citiier dlspised of at home, or sent abroad, a- 


moimts, according to the very lowest estimAe, to AeCauMi sad 
amaling sum of foktv millions 1 It is obvious, 
however, that if cottons had been loaded with high 
duties; and if the same reduction in them, which 
has been brought about by the improvement in ina- ~ 
chinery, had tiecn brought about by a reduction of 
the duties affecting them, precisely the same effects 
would have followed. The demand would liave 
equally increased; and the greater consumption of 
the low taxeil articles would have rendered the re¬ 
duced duties more productive than the higher. Si¬ 
milar effects have uniformly followed from similar 
causes: low duties on commodities in general de¬ 
mand being invarialily found to be more productive 
than when they arc carried to a greater licight—and 
more productive than high duties on commodities 
used only bv the rich. 

Besides uiniiiiishiiig the revenue by diminishing fjutics 
consumption, oppressively iiigh dutie.<i tend to diini- rnniungii 
nish it by encouraging and promoting the ruin-^Haggling. 
ously destructive trade of smuggling. The risk 
of being detected in the smuggling of commodities, 
under any system of fiscal regulations, may always 
be valued at a certain average rate ; and whenever 
the duties exceed this rate, smuggling will be im¬ 
mediately practised. Now, there are plainly but 
tw'o ways of cheeking tliis nefarious practiee—either 
tlic temptation to smuggle must he diminished by 
lowering the duties, or the difficulties in the way of 
smuggling must be increased, 'i'hc lir.st is obvi¬ 
ously tlie must natural and efficient metliod of effecL- 
ing the object in view; but the second has been 
must generally resorted to. In the great majority 
of cases, govcrnuients have .‘ittempted to put down 
smuggling, witliout reducing the duties, by esta¬ 
blishing a more vigilant system of collection, and by 
increasing the .number and severity of the penal¬ 
ties affecting the smuggler. As might have been 
expected, these attenqits have, in the great majority 
of cases, proved signally unsuccessful. And it lias 
been, almost invariably, found that no vigilance on 
the part of the revenue officers, and no severity of 
punishment, can prevent the smuggling of tlioae 
commodities which are loaded with oppressive du¬ 
ties. The smuggler is generally a popular charac¬ 
ter ; and though we have no desire to become tlie 
^ologists of those who endeavour to defraud the 
revenue, and to injure the fair trader, it is idle to 
expect tliat the hulk of society will ever be brougiit 
to, consider tliat tliose wiio furnish them with cheap 
tea, gin, whisky, brandy, &c. are guilty of any very 
heinous offence. 

“ To pretend," says Dr Smith, " to have any scru¬ 
ple about buying smuggled goods, tliuugli a manifest 
encouragement to the violatton «f the revenue laws, 
and to the perjury which almost always attends it, 
would, in most countries, be regarded as one of tivise 
pedantic pieces of hypocrisy, which, instead of gain¬ 
ing credit with any body, seems only to expose the 
{lerson who affects to practise them, to the suspicion 
of being a greater knave titan most of his neighbours. 

By’•this indulgence of the public, the smuggler is 
0^11 encouraged to continue a trade, whicli he ia 
thus taught tucon.tidcr as in some measure innocent; 
and when the severity of Uie revenue laws is ready 

i 
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Caam ^ to fall upon him, he is frequently disposed to ^efend 
violence what he has been accustomefi to regard 
aling. * **** ju*** property : and from being at first, per- 

haps, rather imprudent than criminal, he at last too 
olleii becomes one of the hardiest and most determined 
violators of tlie laws of society.”—(III. p. 378. See 
also Montesc|uicii, Efpiil des Lota, liv. i;j, cap. 8.) 

A Kuluction _ To create, by means of high diitie.s, an ovcrwhelm- 
temptation to indulge in crime, and then to 
ci^inci^s P**'***^ indulging in it, is a proceeiliiig 

<»f prevent- Completely subversive of every principle of justice, 
injt Sniug- It revolts the natural feelings of the people, and 
teaches them to feel an interest in the worst cha¬ 
racters—fur such smugglers generally ore—toespousc 
their cause, and to avenge their wrongs. A punish¬ 
ment which is not pruportioned to the offence, and 
whicli does not carry the sanction of opinion along 
with it, can never be productive of any good effect. 
The true way to }mt clown smuggling is to render 
it unprufibihle—to diminish the temptation to engage 
in it; and this is to be done, not by surrounding the 
cewsts with cordons of troops, by the multiplication 
of oatlis and {wnnlties, and making the country the 
the.-itre of ferocious and blocHly contests in the field, 
and of perjury and chicanery in the courts of law, but 
simply and exclusively by reducing the duties on the 
smuggled conmodilics. It is in this, and in tliis only, 
that wc must seek fur an effectual check to smug¬ 
gling. W'hcjiever the profits of the fair trader become 
nearly ccpi.'d to those of the smuggler, the latter is 
forced to abandon his hazardous profc.ssion. Hut so 
longasoppre.ssivciy high duties are kept up, or, which 
is really the same thing, so lung as u high houuli/ is 
held «)ut to encourage the adventurous, the needy, 
and the profligate, to enter on this career, we may be 
assured, that an army of excise officers, backed by 
the utmost severity of the revenue laws, will be 
insiiflicient to hinder them. The truth is, that the 
too great severity of these laws prevents their execu¬ 
tion. *' It stimulates the trader to corrupt the offi¬ 
cer to conceal a fraud; and it influences the officer 
to overlook what he would otlierwise discover.” 


per cent, of its value, and a duty of 2d. would make Comparative 
un inducement of no less than 4>0 per cent ,! And 
hence, it is obvious, that, in order to prevent smug-^Low*** 
gling, a system should be adopted, precisely the re-Taxes. 
ver.«e of that which is generally followed in the im- *- nr ^ m * 
position of taxes. Instead of making duties to vary 
inversely as the price of commodities, or of raising 
them when the natural prices of the taxed articles 
fall, and rwlucing them when they rise, they ought 
to be made to vary direcUp as these prices—-to rise 
when tlmy rise, and to fall when they fall. Dispro- 
porlionallp heavy taxes are the great cause of smug¬ 
gling ; and tliey have the farther and most injurious 
effect of preventing its being corrected by its iwtural 
and proper punishment, the confiscation of the om- 
modities. Hccourse is, in CMisequence, had to ex¬ 
traordinary pains and penalties, and all proportion 
of punishment being done away, “ men ■who,” ns 
Montesquieu observes, "can hardly be considered as 
cul])able, must be piinishetl as atrocious criminals.” 

(Esprit des [jiia, liv. 13, cap. 8.) 

Certain cominudities, from their gre.iter Inilk, from 
their susceptibility of being impressed witli a per- 
inancut stomp, or from any other caii.se, arc less 
liable to be smuggled than others, and may, tlicrc- 
for'e, be loaded witli coinjMiratively higher duties. 

But as a general rule, it cannot be doubted, that, in 
order to prevent fraud, the duties should always be 
proportioned to the cost of tlie articles on which tliey 
are laid. 

Sect. IW .—Comparative Vro4uclireness of High and 
Law Taxes, 

The arguments adduced in the foregoing section 
arc sufficient to establish the superuir |iroductiveness 
of moderate taxes. But the subject deserves to 
be treated at greater length; and as the history of 
taxation, both in this .ami other countrie.«, furnishes 
numerous direct, conclusive, and well established 
proofs of the same principle, we shall Uike this op- 
}>ortunity to bring a few of them under the notice 
of our readers. We shall class them under two dif- 


(lliiniilton On the Principles of Taxation, p. 244.) 
Duties Heavy duties on any description of commodities 

-luuild vary smuggling; but, it is chiefly caused by 

ihirWKe of fheir being laid un coimnoditics in general demand, 
tlie Comnio- whose natural or necessary price is not very consider- 
‘fi'y- able. It is commonly said, when a proposal is nmde 
for laying a heavy duty on a low priced article, 
that its lowness of price fits it to bear such a duty, 
and that, notwithstanding its imposition, it may still 
be brought to market at a sufficiently moderate rate. 
But the encouragement to smuggling depends more 
on the proportion which the duty bears to the price 
of the commodity, than on the circumstance of the 
duty being absolutely high or low. To illustrate 
this principle, let us suppose, that a taxed commo¬ 
dity, as soap, costs, exclusive of duty, lOd. a pound. 
If a duty of Id. per lib. were laid on it, die induce¬ 
ment to smuggle would be equal to 10 per cent, of 
the value of the article, and if the duty were 2d. the 
inducement would be 20 per cent., ami so on. Now, 
let us suppose, that the coat of producing the soap, 
or its natural price, falls, to 5d.: a duty of Id. per lib. 
would then make an inducement to smuggle of 20 

VOL. VI. PART u. 


ferent heads: the frsl, consisting of instances where¬ 
in a reduction of duty has been followed by an in¬ 
crease of revenue; and the secotd, of instances where¬ 
in an increase of duties has been followcil by a di¬ 
minution of revenue. 

1. The effects produced by the reduction of the History of 
tea duties, in 1745 and 1784, are among the most '•"= Jf' 
striking examples of the superior productiveness jjf 
low duties on articles in general demand. Pre¬ 
viously to 1745, the excise duty of 4s. a pound on 
tea yielded, at an average, about L.150,(X)() a year; 
wliidi, had there been no smuggling or adulteration, 
would have shown that the consumption was equal 
to about 750,000 lbs. But it was well known that 
smuggling was tlien carried to a very great height, 
and that the real consumption of tea was much 
greater than the apparent consumption. To put a 
Slop to this clandestine importation, a bill was intro¬ 
duced into Parliament in 1745, in pursuance of the 
recommendation of a Committee of the House of 
Commons, and passed into a law, by which the ex¬ 
cise duty of 48. was reduced to Is., and 25 per cent, 
ad valorem. This measure was signally successful. 

4 M 
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Comparative In 174S, the year immedialely'subsequent to the 
reduction, the sales of tea for home consumption 
amounted to above two millions of pounds wei(<ht, 
'J'mcs. and the revenue was increased to L. 243,3091 But 
to set tile eflecis of this wise and salutary measure 
in a still clearer point of view, we shall subjoin an 
account of the net produce of the tea duties from 
1743 to 1748, both inclusive. 


In 1781, the quantity of tea sold at the East In> Cimi|M»idre 

■_ .1 _av yvasA a 11.... PvsideiMSsm. 


dia Company’s sales amounted to 5,028,419 lbs. 
1782 — — 6,28^,664 

178S — — 5,857,883 

1784 (Duties reduced) 10,148,257 

1785 — — 16,307,433 

1786 — — 15,093,952 

1787 _ — 16,692,4261 


Froitictive. 
OMSof Higit 
and Low 
Taxes. 


In 1743 it amounted to L. 151,959 

1744 — — 147,06.5 

1745 _ — 14.5,630 

1746 (Duties reduced) 243,309 

1747 — — 257,937 

1748 ~ — 303,545.* 

But notwithstanding this unanswerable demonstra¬ 
tion of the superior productiveness of low duties, they 
were again increased in 1748 i and fluctuated, between 
that epoch and 1784, from 64 to 119 per cent, ad 
valorem. The effects which followed this inordinate 
extension of the duties arc equally instructive with 
those which followed their reduction. The revenue 
was not increased in any thing like a corresponding 
proportion; and as the use of tea had become 
general, smuggling was carried to an infinitely greater 
extent than at any former period. In the nine years 
preceding 178O, above 118 millions of pounds weight 
of tea were exported from China to Europe, in ships 
belonging to the Continent, and about 50 millions 
of pounds in ships belonging to England. But from 
the best information attainable, it appears that the 
real consumption was almost exactly the reverse of 
the quantities imported; and that, while the con¬ 
sumption of the British dominions amounted to above 
13 iiiillions of pounds, the consumption of the Con¬ 
tinent did not exceed 5^ millions! If tliis statement 
be nearly correct, it follows that an annual supply of 
about eight millions of pounds must have been clan¬ 
destinely imported into this country, in defiance of 
the utmost vigilance on the part of the revenue offi¬ 
cers. But this was not the worst effect of the high 
duties; for many of the retail merchants, who pur¬ 
chased tea at the East India Company’s sales, being 
in a great measure beat out of the market, were, in 
order to put tiiemsclvcs in a condition to stand the 
competition of the smugglers, tempted to adulterate 
their teas, by mixing them with sloe and ash leaves.f 
At length, in 1784, ministers, ailer having in vain 
tried every other resource for the suppression of 
smuggling, resolved to follow the precedent of 1745, 
and reduced the duty on tea from II9 to 12^ per 
cent. This measure was as successful as the former. 
Smuggling and the practice of adulteration were im¬ 
mediately put an end to. The follqwing official 
statement shows, that the quantity of tea sold by the 
East India Company was about triced in the course 
of the two years immediately following the reduc¬ 
tion ! 


While the quantity of tea sold at the Company’s 
sales was thus rapidly augmenting in consequence of 
the reduction of the duly, the quantity of tea im¬ 
ported into the Continent from China, which had, in 
the year 1784, amounted to 19,027,.300 lbs., declined 
with still greater rapidity, and, in 1791, was reduced 
to only 2,291,500 lbs.! § 

The duties on tea, on an average of the five or six 
years preceding 1784, produced about L. 700,000 a 
year. And, at the same time that Parliament re¬ 
duced them to 12] per cent., they laid an additional 
duty on windows, estimated to produce L. 600,000, 
as a commulatian tax, to compensate the deficiency 
which it was supposed would take place to that ex¬ 
tent in the revenue formerly derived from lea.^ But 
instead of the duties failing oif in the proportion of 
119 to 12], or from L. 700,000 to L. 73,000, owing 
to the increased consumption, they only fell off in the 
proportion of about two to one, dr from L. 700,000 
to L. .340,000 ! The conimiitution act has been al¬ 
ways regarded, and with justice, as one of the most 
successful financial measures adopted in the course 
of Mr Pitt’s administration. Tlic plan was generally 
understood, at the time, to have been suggested by 
Mr Richardson, Accountant-General of the East In¬ 
dia Company. But the popularity of the measure 
was so great as to induce several other individuals to 
claim this honour, and even to occasion some hot dis¬ 
putes on the subject in the House of Commons. In 
point of fact, however, the merit of having first sug- 
gested the plan did not really belong either to Mr 
Richardson, or to any of those who then claimed it; 
and such of our readers as will take the trouble to 
look into a pamphlet of Sir Matthew Decker’s (Sc- 
riout Considerations on the Present High Dufies), pub¬ 
lished in 1743, will find that the measure adopted in 
1784 had been strenuously recommended forty years 
before. 

But the principle of the commutation act, and the 
striking advantage that had resulted from the reduc¬ 
tion of the duty, were soon lost sight of. In 1795, 
the duty was increased to 25 per cent .; and after suc¬ 
cessive augmentations in 1797, 1798, 1800, and 
1803, it was raised, in 1806, to 96 per cent, ad valorem^ 
at which it continued till I8I9, when it was raised to 
loonier cent. Now, although it cannot be disputed 
that the duty on tea yields, at present, a vastly great¬ 
er revenue than was derived from it in 1795, there 
are the strongest possible reasons for believing that 
the revenue would have been considerably greater, 


• Hamilton’s Principles qf Tasiaiion, Appendix, No. 19; and Postlethwaite’t History of the Revenue, 
p. 293. 

f Maepherson's Commerce with India, p. 208. Milbum’l Oriental Comneree, Vol. II. p, 540. 

^ Maepherson’a Commerce with Indie, p. 416. f Ibid. p. 810. 
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compmtiMbad the duty not been carried ao high. The quantity 
tea lold by the East India Company in 1795 and 

aad Loir''^ amounted to very nearly 20 millions of pounds a 

Taxcf. year» and in 1799, to very nearly S5 millions of pounds 
(24,853,508). Since thcn.there lias been no increase. 
For, according to the account given in the Lords’ Re¬ 
port on the East India Trade (p. 3^4), the average 
quantity of tea sold at the Company's sales in 1818, 
1819, and 1820, is rather under 25 millions of pounds 
a year. But the population of Great Britain, which 
is ascertained by the late census to amount to 
14,379-000, amounted to only 10,817,000 in 1800} 
and had there been no diminution of the individual 
consumption of the Company's tea in the interval be¬ 
tween these enumerations, their sales ought plainly 
to have been increased in the proportion of 10,817 
to 14,379, or from 25 to 33 millions of pounds. Nor 
is this ail. The sales made by the East India Com¬ 
pany supply the markets of Ireland as well as Bri¬ 
tain ; and, if we take into account the extraordinary 
increase of papulation in that part of the empire, 
the diminution of consumption will appear still more 
striking. But, notwithstanding the Company’s sales 
have thus continued stationary since 1795, it is, we 
believe, pretty generally admitted, that the indi¬ 
vidual consumption of tea, or rather of the com¬ 
pound sold under its name, has not beeu considerably 
diminished in the towns, while it has increased 
greatly in the country since that epoch. It is plain, 
however, that this increased supply can have been 
obtained only by clandestine importation, or adul¬ 
teration ; and, us there was no opportunity of smug¬ 
gling during the latter part of the war, and as the 
powerful lorcc that has been employed in the pre¬ 
ventive service since the return of peace, must have 
rendered it extremely difficult to import any consi¬ 
derable quantity of foreign tea, we should be dispos¬ 
ed to conclude, that the vacuum, caused by the high 
duties, has been chiefly supplied by adulteration,— 
and such, we And, is really the case. There is, in¬ 
deed, every reason to think that the practice of 
adulterating by the intermixture of ash and sloe 
leaves, and by drying tea that has been already in¬ 
fused, and mixing it with fresh tea, is carried to a 
greater extent at this moment than in 1784. In 
proof of this, we may mention, that, in London, 
in 1818, upwards of twenty grocers were convicted 
of having spurious tea in their possession. And 
it is worthy of remark, .that in the cose of the 
King V. Owen, the counsel for the defendant de¬ 
clared, that the practice tva.« so general, that his 
client was not aware of the existence of any law by 
which it was forbidden I Since then, several addi¬ 
tional convictions have taken place; but it is not in 
the nature of things that the evil can be materially 
diminished by such means. If we are really de¬ 
sirous of putting a stop to the practice of adulter¬ 
ation, we must follow Mr Pitt’s example, and take 
50 or 60 per cent, from the present duties. The ex¬ 
perience of the effects of the reductions in 1745 and 
1784, enable us confidently to predict, that such 
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8 reduction would qpt be fallowed by any correspond- CaoMniin 
ing diminution of revenue; while, besides putting 
an instant stop to smuggling and adulteration, 
would be a considerable boon to the lower classes, Taae^ 
to whom tea is now become an article of prime ne- ^ ■ 

cessity, and would powerfully contribute to extend 
our commerce with China. 

^ We have been thus particular in noticing the va¬ 
riations in the tea duties, because the Company’s 
sales afford the means of ascertaining the precise 
effect of their increase and diminutioii on consump¬ 
tion. The results are both curious and instructive; 
and would of themselves be sufficient to establish the 
truth of Dr Swift’s observation, that, in the arithme¬ 
tic of the Customs, two and two do not always make 
^fmr, but sometimes only one / 

The narrow and contracted policy on which most£fgct«ofthc 
ministers have generally acted, puts it out of our ReducUodof 
powet to refer to-many such conclusive instances Spirit 
as the reduction of the tea duties in 1745 and^“^*^ 
1784, to prove the superior productiveness of dimi¬ 
nished taxation ; there arc, however, one or two 
others which deserve to be pointed out. In 1742, 
the high prohibitory duties upon spirituous liquors, 
and upon licences for retailing the same, were 
abolished, and such moderate duties imposed, to 
commence after Lady Day 1743, as were ex¬ 
pected to increase the revenue by increasing tlie 
legal consumption of spirits. This measure was 
vehemently opposed by the Bishops; but their op¬ 
position was ineffectual; and the increase of the du¬ 
ties, and diminution of smuggling which followed, 
proved that the measure was alike advantageous to 
the revenue and to the morals of the people. {His- 
tory of our Debts and Taxes, Part IV. p. 110.) In 
1787, Mr Pitt reduced the duty on wine and spirits 
50 per cent, and the revenue was, notwithstanding, 
considerably augmented. Perhaps, however, the 
progress of the duties on coffee illustrates this prin¬ 
ciple in a still more striking manner. In 1805, they Reduction of 
were raised a third, and that year their produce JeiD^ Coffue 
ojfnn eighth instead of increasing a third; in 1806, ”'“***■ 
they had increftsed only a sixteenth, so that the con¬ 
sumption had diminished above a fourth. But it 
was at length found that the tax had been overdone, 
and it was lowered from 28. to 7d. the cwt. Mark 
the immediate effects of this step. The average an¬ 
nual produce of the high duty for the three years, 
previousto 1808, when it was lowered, wb8L.]^6,0Q0; 
and the average annual produce of the reduced duly 
for the next three years was L.195,()00—a proof 
that Uie consumption had been increased in a quad¬ 
ruple proportion. • 

The history of other countries abounds with equal- Reduetjonof 
ly conclusive examples of the superior productive- 
ness of moderate duties. In 1775, M. Turgot de- 
ducted a half from the customs and other duties 
chargeable on the fish sold in the Paris market; but, 
notwithstanding this reduction, the amount of the 
duties collected was not diminished. The demand 
for fish must, Uierefore, have been doubled, in con- 


* Mr Brougham's Speech on the State qf the Nation tn 1817, p. 57. 
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on .Sugar 
■ni{M)rtei} 111 
tu France. 


(.‘omiarutivesequence of the inhabitants being enabled to supply 
Produiiivc- themselves, at a comparatively cheap rate, with a 

‘nutritious and agreeable food.* 

•laxeT In 1818, all sugar imported into the French cm- 

pire paiil a duly of one franc sixty cent, the livrc or 
Itwlarticm of pound. The quantity imported that year nmounlcd 
the Duties IQ tourtcen millions of pounds, wimh, as 

.in .lineitr countries then incorporated with 

Iicr, contained about forty-two millions of inlia- 
hitaiits, gives the third part of a pound weight to 
each. In 1814, this exorbitant duty was reduced to 
about .1 jijth part, or to thirty cent, the pound ; and, 
though the population of France had now been redu¬ 
ced from forty-two to about twenty-eight millions, 
the average annual importations ol 1814 and 1S15 
amounted to forty-lonr millions of pounds, being up¬ 
wards of a pound and n half to each individual ; or 
about FIVE //»«'* nx much as the coHsumptioii had 
amouHird to under tin /iii>h duly. ’ In consequence of 
tills increase of Consumption, the low duty yielded 
very near ns large a revenue as the high duties ; and, 
since 1815, both con,«uniption and revenue have con¬ 
tinued to increase, {liichesse des Nations, par C!ar- 
nicr, V. p. 301, ‘2de ltd.) 

JtwlnctuMiof IJstariz gives a variety of instructive details re- 
the Dull, s spcciing the disastrous effecM which tliti levying of 
certain taxes have had on the industry of the Spa¬ 
niards, and of the advantage which has resulted from 
the repeal and inodifiealion of others We shall give 
a single example. Valencia, lie tells us, though very 
barren of grain and flocks, and not equal in extent 
to ftto-thiids of Arragon, paid a much huger reve¬ 
nue to the Itoyal Trensury. He says, that lliis was 
ouing to the coiupai atively flourishing state of com- 
mcrie and roanul'aeliires in Valencia; and he then 

ml,is_“ This increase and improvement in manufac- 

tiire.s and comineree is ascribed to the equitable and 
Lind treatment the weavers receive in that province, 
and to lii.s .''lajesty’s goodiitss in reducing the execs- 
nvc lii.ie.t which were charged upon/ m/i meul and 
olliir provisions ; mul his taking o(f wholly tliat which 
was laid on bread in ancient times; as also, the im¬ 
posts known by the name of ancient duties and gene- 
rahties. 'I’hese duties were partly replaced by others, 
blit ill .such II manner that they were rendered much 
lighter, the people in general cased, and the royal 
revenue improved." I" 

2. But the superior productiveness of low duties on 
the I'lrirasc jroneral rcqnc-st may be equally shown 

Ilf the .Sugar - consequences of the attempts to incrca.se 


(in Pnivi- 
kiiini. Ill 
Spain. 


Eircfts of 


'**'*'" them beyond their proper limits. The history of the 
sugar duties i«, in this respect, extremely important. 
In tlic three years from 1803 to 1806, the former 
ilulies wore increased about 50 per cent. Now, the 
average produce of the old duties, for the three years 
before that rise, was L. 2,778,000. The produce of 
J804, after llity had been raised 20 per cent., was 
not L. 3,:;:J.‘5,000, as It ought to have been, hud the 


consumption remainedthesame,butonlyL.2,537,000, C^wiwivr 
being I.. 241,000 less than the produce of the low 
duty; and the overage produce of 1806 and 1807,"*" 
after the whole 50 per cent, was added, was onlyTazrv. 
L.3,I88,0U0, instead of L. 4,167,000; which it should 
have been had there been no falling oil' since 1804. 

Thu.-i, both consumption and revenue declined, in 
con.si quence of the increase of duty in 1804 ; and 
the consumption has declined, in consequence of the 
succeeding augmentations, while the revenue has 
gained very little. J The duties on leather, after 
being .stationary for nearly a century, were douhled in 
1813. In 1812, the low duties produced L. 304,000; 
but, instead of being doubled, or of producing 
L. 788,0(K), wlien the tax was doubled, the an¬ 
nual revenue has scarcely ever since exceeded half 
a million, and has frequently fallen short of that sum. 

Tl»c duties on foreign wines have been tripled since lnrre.ve of 
1792. The lust incrca.se took place in 1815, when‘'“I!*'“'<■» <'w 
L. 30 per ton was added to the former duty on 
French, and I.. 20 to that on Portuguese wine. Now, 
observe what has been the ett'ect of this increase of 
duty. In the Second Jieport ol' the Lords’ Com¬ 
mittee on the Silk and Wine Trade (ordered by the 
House of Commons to be printed, 28th .luiie 1821), 
a series of accounts arc given, showing the quantity 
of wine imported into (Irent Britain, and re-export¬ 
ed, for a coiisider.ible number of years past, anil the 
amount of the duties. J'Voiii these accounts, we have 
drawn up tlie follow ing Tabic of the luiniber of tons 
of wine imported into Biilain from 1809 to 1S20, 
both inclusive ; the number of tons rt-expoi(ed 
during the same period ; and the quantity remaining 
for home consumption. 



Tons iiii- 
poitrd. 

Do. rc-i-x 
ported. 

Itcinaiijs ie 
Hotiic foil 
>uiu]>Uari. 

, Avvrii;{C auuuul Cun- 
iiniptinn durin|- the 
lire years previous to 

liila. 

ISOh 

4.0,762 

14,501 

35,261 1 

Tuns. 

1810 

1-7,058 

12 729 

34,S29 I 


1811 

20,787 

5.f)2S 

14,.S04 ( 


IHl'j 

.85,082 

6,716 

28,366 


$ 181.3 


— 



1811 

.81,165 

I 1,(S.8« 

29.627 


181.-> 

30,874 

5,8.';.'! 

25 0 1 9 

sequent to Kilt). 

1816 

18,218 

5,163 

13,0.75 ■ 


1817 

27,073 

4.-457 

22,616 


1818 

.85,763 

4,021 

.81,742 

21,027 

1819 

23,408 

.8,813 

19. .765 


1820 

22,782 

4,625 

18,157 J 


Average annual diminution of] 


the consumption of wine for 

. 

the fl 

ve years subsequent to 

7,462 

1815 

as compared with the 


five preceding years. 

J 



* Tiail)': d'J'.ianomie Vulititpiv, Tome II. p. .'IHO. I.ord Kauic.s, in his Sketches of the History oj 
Man, sT:ites, lli-it t'n"'e ihitu’-. eninmileil to 48 per cent, ad valorem. Vol. II. p. 406. KUit. 1788. 
t Theory and J’lachce ol Commnrr, Vol. 11. p. 310. I-ng. Trans. 

' Mr Biougliam’!. Sprerk On the State oj the Xalitm tu 1817, p. .'ll- 
5 The Records for the year 181.8 were destroycil by fire- 


l 
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CiJhipKfitlvc Thus, it appears, that the increase of the duties on 
FrodM^e- jgj^ j‘.,g occasioned a diminiitiou in the 

«nd Low** consumption of 74(52 tons a year, or of onk-fourtii 
Taxes. part of the total (jimntity annually consumed, on an 
' average of i}ic./ee years preceding the increase. Let 
us next see whether any augmentation of revenue has 
taken place to balance this diminution of the comforts 
of the people, and the loss of the market for the pro- 
ducts which were previously exchanged for the wine. 

r'roin a 'ruble in the same Ueforl (p. 7«). it ap¬ 
pears that the produce of tlic duties oi' exehc on the 
wines consiiniod in Ktigland from 1810 to ]8'20, both 
inclusive, ha.s been as follows; 




Vrcragi! unnHiililuty I'ur the liveyrar* 
previous to I It 13. 

1810 

L. l,K)(),H7l 



1811 

1.21.7,.707 



1812 

1,08.5,1.')<) 


L. 1,182,382 

18i;J 

1,081,801 



ISN 

1,085,22:1 j 



181.0 

1,277,481 



181(1 

943 987 


1)0. for the five years subsequent to 

1817 

9 Js,4.73 


inid. 

1818 

1,1!W.427 !• 

L. 1,020, .740 

1819 

1 ,OS.').5(K) 



1820 

<i4<>..'t '8 J 



Dutifs on 


The avcra^i: drawback, as given in the same 'i'abic, 
for the five years previous to ISl.'i, is L.(j3,(J7+! aod 
for the live years Mil)se(pu'nt to 181.'>, L. 4S,()7(); 
and, deduccint; these Mims from the above, we have 
L. l,Oi' 8 , 7()8 for the nmomit of the average annual 
excise duty on wine for the I've years pieceding 
181.7 ; and L. <171,8(>7 for the average annual amount 
of that iluty fur the five years after it hud been in¬ 
creased ab'Uit ‘iO per reiif. ; showing that the revenue, 
instead of liein>r aiigiiienled, has sustained a (iiinitiu- 
iion 128,81.1 u t/enr bt/ t/iis increase of duty. 

'I'he elfi'et of the increase on the t'ustoin duty has 
been eijually stiiki’ig. The accounts laid before 
Parliament do not go farther back than 1814; 
but in that 3 ear the toxo Custom duties amounted to 
I.. 1 , 0 (>I ,4l(i. in IKlfi, the/i/g/, duties only amounted 
to 1.. 780,288; an<l except iu 1818, when they 
amounted to I. they have never since 

readied one milltuit. 

It is unnecessary to m.ike any commentary on this 
decisive statement. The facts we have brought for¬ 
ward prove, beyond all question, that the revenue, 
the comforts of the people, and the commerce of the 
country, have all bei n diminisltcd by this inordinate 
extension of the duties; and entitle us to conclude, 
that they would he nil increased by their diminution. 

There are, perhap.^, no better objects of luxation 
than spirituous and fermupted liquors, and none in 
which the injurious eifccts of over taxation ore nioic 


striking and obvious., They are essentially luxuries ;C^pmtive 
and while moderate duties on them are, in conso- 
quence of their being very generally used, exceed-lojw’ 
ingly productive, the increase of price wliich they Taxes, 
occasion has a tendency to limit their consumption 
by the poor, to wIioim, when taken in excess, they 
are extremely pernicious. Few governments, how¬ 
ever, have been B.iti.<>neil with the imposition of mo¬ 
derate duties on spirits; but, partly with the view of 
increasing the revenue, and partly with the view of 
placing them beyond the reach of the lower classes, 
they have almost invariably loaded them with such 
oppressively high duties as have entirely defeated both 
objects. The imposition Of such duties does not 
take away the appetite for spirits; and ns no vigi¬ 
lance of the ofiicers, or severity of the laws, have 
been sufficient to secure a monopoly of the market to 
the legal distillers,,the real effect of the high duties 
has been to throw the supply of a large portion of 
the demand into the hands of the illicit distiller, and 
to superadd the crimes and vices of the smuggler to 
those of the drunkard. 

Nowherc,pcrhaps, have these injiiriousconscqucnccsIiK II aw of 
of the excessive increase of spirit duties been more dis- tlif Untie* on 
tiuctly roaiiifested than in Ireland. In proof <>(’‘■Ids, 
we may mention, on the authority of the officiul state¬ 
ments in the Fifth Report* of the C'omuuiisioncrs of 
Inquiry into the State of Irish Kevenue (p. I'i), 
that in 1811, when the duty on spirits was 2s. (id. 
per gallon, duty was paid in Ireland on 8,.000,3(51 
gallons; while in J8'22, when the duty was (id., 
only 2 , 950,(147 gallons were brought to the charge- 
The commissioners estimate liio annual consump¬ 
tion of spirits in Ireland at about ten millions ut gal¬ 
lons; and as scarcely three millions pay dot v, it follows 
that upwards qfsEVbN mdlions arc dleiod/i/ supjdied; 
and « taking one million of gulluiis ns i!ie quantity 
fraudulently fiiriiisliLil for consimiption hy the li¬ 
censed distillers, the produce of the mdicensed stills 
may be estimated ut six millions of galluits !" (p. 8.) 

It is material, too, to observe, that tins extraordinary 
increase of smuggling took place in defiance of llio 
utmost efforts of the revenue officirs, police, and mi¬ 
litary, to prevent it. The only result of these clTorU 
being the exasperation of the populace, .'ind the com¬ 
mittal of atruciiie-s both by them, and those einpio}'- 
cd in the collection of the revenue, that are liaidly 
to be matched in the annal-s of civil warij||. '* In 
Ireland," say the Commissioners, “ it wMnippk.%i, 
from the evidence annexed to this Rffiorl, tlmt pnits 
of the country have been absolutely disornant-Ld, and 
placed in opposition not only to the civil fintfioiiiy, but 
to the military force ef the (iiKernment. The profits 
to be obtained from (he eva.-ion of the law' have been 
such as to enenurnge miincrnus individuals to per¬ 
severe in these desperate pursuits, notwithstanding 
the risk of property and life with which they have 
been attended.” (ji. l.)f 


Printed, by order of the House of Commons, 30th May 1823. 

-j- 'lltc revenue and morals ot no country, perhaps, have sulUrcd so ntuch from tlic injudicious extent to 
which taxes have lieeii laid on commodities in general request as Ireland. This, however, is a subject on 
which our limits will not permit us to enter more ut large ; but our readers will find mo.st of the necessary 
information in ati article on High and Low Taxes in No. LXXII. of the Edinburgh Rcxiiw. 
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Coiwratire The too great height'to which the duties were 
PndiKtnr^ carried, and the injudicious mode in which tlicy were 
charged and collected, produced similar effects in 
Taxss. Scotland. The system of illicit distillation made 
great progress of lute years, and had the most inju- 
locrcase riouB inliuence on the morals and industry of the 
people in the mountainous districts, where it was 

10 9C0UAQ(1* 11 *1 

principally carried on* 

neduedon of Such having been the effects of their excessive in- 
iheSpiiit create, wc have great satisfaction in stating, that 
Irdsnd*** d duties on both Scotch and Irish spirits liave been 
reduced during the last session of Parliament (sess. 
1822—23). from 5s. bd. per gallon to 2s. 9d. Leave 
has also been given to use stills of a much smaller 
size,-—a regulation which will have tlie effect of en¬ 
abling minor capitalists to engage in the business of 
distillation, and which, by increasing competition, 
will tend both to improve the (quality and to reduce 
the cost of the spirits. The country is indebted for 
this change of system to the recommendations in the 
excellent of the Commissioners on Irish Reve¬ 

nue. It will certainly go far to suppress smuggling; 
and there is every reason to expect that the greatly in¬ 
creased consumption of legally distilled spirits, which 
the reduction of the duties will occasioi^ will make 
it have the same beneficial effects on the revenue as 
the reduction of duties in 174S and 1787- 
Duty on SpU In England, the duty on spirits is as high as lOs. Gd. 
riM m £ng. a gallon; and the trade in spirits between it and the 
land. other divisions of the empire is prohibited. This 
system is liable to many objections; but owing to 
the decided preference given by the lower classes in 
England to malt liquors over spirits, it has not given 
so great a stimulus to smuggling and illicit distilla¬ 
tion as might have been expected. 

The revenue collected within the United Kingdom 
on spirits distilled from grain, and the number of 
gallons on which it was paid in the year 1822, were 
respectively as follows: 



Revenue. 

Gallons. 

England. 

L.2,749,372 

L. 5,222.094 

Scotland. 

687,*67 

2,490,880 

Ireland. 

811,428 

2,950,617 

_ Totals... 

L.3.248.2B7 

L. 10,672,621* 


Salt Duty in France, previously to the Revolution, the ave- 
I'tance. ^ rage annual consumption of salt, in the provinces 
subjected to the grande gabelle, or high duty on salt, 
was estimated by M. Necker. who had the best means 
of coming to a correct conclusion, at 9^ lib. to each 
individual; and at 18 libs, in the pays redimees, or 
provinces that had purchased an exemption from the 
greater part of this hateful tax. (Administration dee 
Finances, Tom. 11. p. 12.) It is evident, from this 
well authenticated statement, that a very great re¬ 
duction might have been made from the duty paid 
on the salt consumed in the heavily taxed provinces, 


without occBsioningany diminution of revenue; while, Tsxtdon ot 
besides directly increasing the comforts of the peo- 
pie, it would have relieved Government from the ne- ^ 
cessity of surrounding particular provincea with cor- ~ ~ 

. dons of troo|w, and would have put an instant stop to 
that smuggling of salt, which occasioned the sending 
of between 8000 and 4000 persons every year either 
to prison or to the gullies. (Arthur Young’s Travda 
in France, Vol. I. p. 698.} 

Sect. V .—Method of Comparing the Amount qf 
Taxation in Different Countries^Circumstances 
which Depress the Hate of Frqfit—Its Fall in this 
Country rather a Consequence of the Com Lams 
and of Tithes, than qf Taxation. 

It has been usual to endeavour to ascertain the Amount of 
relative weight of the public burdens of different 
countries by comparing them with their population. 

But this is obviously a most false and erroneous cri- bility of a 
terioD. In proof of this, we may observe, that, if Country to 
the amount of population in a country were a true Tsse*- 
test of its capacity to bear taxes, it would follow that 
Ireland, which has a population of sex^en millions, 
could afford to pay three times the amount of the 
taxes paid by Scotland, which has only a population 
of two millions. So far, however, from this being 
the case, the actual revenue of Scotland is very lit¬ 
tle less than that of Ireland; and yet there is no 
reason whatever to think that the pressure of taxa¬ 
tion is felt more severely here than amongst our 
neighbours. 

The amount of the capital belonging to different Amount of 
countries lias been suggested as a test by which to Capital not 
ascertain the relative weight of their burdens. “proiH«ti»t. 
this would also lend to the most erroneous results; 
for, it is plain that a small capital in u country 
where profits are high may be more productive than 
a large one in a country where profits are low. The 
market rate of interest, which is always proportional 
to the customary rate of profit, is at this moment on¬ 
ly about 4 or 6 per cent, in England, while it is not 
less than 8 or 10 per cent, in the United States. 

One million of capital laid out in America must, 
therefore, be about as productive, that is, it must 
yield about as large an annual income as two millions 
laid out in this country. And, hence it is obvious, 
that, if taxatioD, as compared with the amount of 
capital, were the same in both countries, it would, as 
compared with the profits on revenue derived from 
that capital, be about twice as heavy in England as 
in America. 

It is not, therefore, by the amount cither of the Tho relative 
population or the capital of a country, that its capa- of 

city to bear taxes is tp be determined. Taxes, as we 
have already shown, really consist of a portion of the by compar- 
incomes of individuals transferred from the public to ine their in- 
the State; and hence, to determine whether they oumo with 
are relatively higher or lower in one country than in 
another, it is necessary to ascertain the respective in- bitanta and 
comes of the States to be compared together, the their Bur- 
number of their inhabitants, and the amount of their 


* Report on Distdleries, p. 1. 
11 
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THitkm of burdens- Supposing, for example, that the income 
difffcteai of Great Britain, which has fourteen millions of inha* 
bitants, is three hundred millions of pounds Sterling, 
which is believed to bo very near its actual amount, 
and that its taxes, including poor rates, tithes, and 
public burdens of every description, amount to 
seventy millions, this sum deducted from the former 
would leave two hundred and thirty millions, which 
would give a free income of L. l6, 9®* a*year to 
every individual in the empire: Suppose, now, that 
the income of France is four hundred* and fifty mil¬ 
lions, and that the aggregate amount of her taxes, 
and public burdens of every description, is fifty mil* 
lions, the four hundred millions of remainder, when 
divided among a population of thirty millions, 
would only leave a free income of L. 13, h's. to each. 
There is good reason to think, that these estimates 
are not very wide of the mark : we do not, however, 
give them as being correct, for in such matters it is 
impossible to attain to any thing like accuracy; but 
as illustrations of the method to be followed in com* 
paring the burdens laid on different countries; and 
as showing that, in proportion to her means of pay¬ 
ing, a country with a small population, and a large 
absolute amount of taxes, may be really less heavily 
taxed than a country with a much larger population, 
and a smaller absolute amount of taxes. 

Circumstan- The depression in the rate of profit—a depression 
CCS which which can only proceed cither from heavy taxes on 
the necessaries of life, or from the effects of mono- 
ltuerfPw-P®ly enhancing their price, or both—is by far the 
liL most unfavourable symptom in the economical situa* 

tion of this country. The common and ordinary 
rate of profit is the sum which usually remains to 
those capitalists who employ their stock in produc¬ 
tive businesses,, after all their outlays, including a 
premium for the insurance of the capital itself, are 
compensated. It is by its amount, therefore,^ that 
the productive powers of industry are to be estimat¬ 
ed. Wherever the rate of profit is relatively high, 
as in the United States, there is a proportional 
power of accumulation; and, provided the right of 
property be well secured, the capital, and, of course, 
also the population of the country, increase with 
comparative rapidity: But in countries such as Hol¬ 
land, where the rate of profit is relatively low, tltere 
is but little power of accumulation; and not only is 
their progress in wealth and population proportion¬ 
ally slow, but there is, besides, a very powerful mo¬ 
tive to transmit capital to those countries where it 
is more productive. It is plainly, therefore, of the 
utmost consequence that the rate of profit. In every 
country, should be maintained at as high a level os 
possible. This, however, can only be effect^ by 
allowing the labourer to purchase his food in the 
cheapest market, and by exempting, as far as it 
can possibly be done, the necessaries of life from 
For we have shown, • that profits always 


vary inversely as wages—that they fall when wages Ti gstia n of 
rise, and rise when wages fail. Now, as the labourer 
must always have wherewithal to subsist and conti- . ^ 
nue his race, it is plainly impossible to go on con¬ 
stantly adding to the price of the articles neccssaiy 
for his subsistence, either by forcing him to pur¬ 
chase in dearer markets, or by loading them wiUi 
taxes, without, at the same time, raising his wages 
and depressing profits. It is undoubtedly very dif¬ 
ficult to say bow much of the decline of the rate of 
profit in this country is to be ascribed to the effect 
of taxes laid on the necessaries of life, and how 
much to the corn-laws and other restrictive regula¬ 
tions. But tliat these laws must have a powerful 
influence in this respect is abundantly clear; for, 
in ordinary years, their effect is to maintain the price 
of corn in this country at nearly double Us elevation 
in any other country! Tithes also contribute to 
raise the price of corn; and as corn, though not 
the sole, is the main regulator of wages, we are 
inclined to think that it is to the combined opera¬ 
tion of the corn-laws and tithes that the decline in 
the rate of profit in this country is chiefly to be 
ascribed. 

The taxes on tea, sugar, soap, candles, and beer, 
arc those which, with the exception of tithes, fall 
heaviest on necessaries, and consequently exercise 
the greatest influence on profits. We think we are 
entitled to conclude, from the preceding investiga¬ 
tions, that a very considerable reduction might be 
made in tiie amount of th^ duties affecting them, 
without occasioning any decrease, and even with a 
positive increase, of revenue. At all events, it is 
clear that the public interesu imperiously require 
that every practical effort should be made to lighten 
the pressure on the national resources, and to check 
the efilux of capital to other countries, by adding to 
the productive powers of industry, or, in other words, 
by increasing the rate of profit. And this will be 
most effectually done by making every possible de¬ 
duction from the taxes affecting necessaries, and by 
ceasing to bolster up and protect any single species 
of industry at the expence of the rest. 

Tables illustrative of the progress of the public re¬ 
venue of Great Britain have been given in Pestle- 
thwaite’sand Sir John Sinclair’s Histories of the Re¬ 
venue, Chalmers’s Comparative Estimate, Dr Col- 
quhoun’s Treatise on the Wealth and Re^Hfrces qf 
the British Empire, and a variety of other publica¬ 
tions. We subjoin a copy of the Parliamentary pa¬ 
per (No. 1.57, Session 1822), which gives an ac- 
count of the gross and net aggregate revenue of 
the united kingdom for the year ending 5tli of Jano* 
ary 1833, at the same time that it exhibits the 
amount of each separate branch of revenue in Eng¬ 
land, Scotland, and Ireland, and the expenen ef its 
collection. (b* b<) 


• Art. PoMiicAl. EcovoifT in this Supplement, Part III. Sect. 5. 
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A Return of the Grots and Net Amount of the Ret'enue of the Untied Kingdom, in the j/ear ending the Sth January 1822,/or 
F.nglamland Wales, Scotland and JreLtid ; distinguishing each Country, and stating the Amount of the Charges if/'Manage¬ 
ment, and the Rale per cent, on the Gross and on the Net Receipt under each distinct Head of Revenue. 


CUOSS HKVENUK NET llEVENUE 


HEADS OF llEVENUE. 


CUSTOMS, England and Wales 
Scotland 
Ireland 


Arciurd 
within the Year. 


f.. s. 

11,84.5,7«Q ly 
759.7y6 7 
2,181,118 17 


Ai-cruetl 
witlun the Year. 


CHARGES 

of 

MANAGEMENT. 


Rate per Centum 
of Exuence for 
Collecting 

the Gross the Net 

Revenue. Revenue. 


United Kingdom - 14.,789,705 5 3^, IJ,Ofi9,(i99 <> 2 l,479,.587 10 5^ 



L. 

Ml 

10 

3 

2 

36 

10 

9 

25 

17 

4 

13 

7 

7 


EXCISE, England and Wales 
Scotland 
Ireland 



21.,822,5S9 II 8', 
2.035,401 11 7 

l,()l)8,004 7 



United Kingdom - 31.812,985 13 9.j 28,.52.5,965 10 9 1,420,968 11 5i t 9 4 4 19 8 


S’rA.Ml’S, England and Wales 
Seuthmd 
Ireland > 



United Kingdom - 

I l..\\l) A' AS- I Eng. & Wales 
pE.S.SEl) TAXES,! Scotland 
I reland 

United Kingdom 


7,078,970 IQ 


151,225 

32,542 

42,312 


1 lOJ 
11 .3 

13 



226,080 6 51 3 3 10 .3 8 3 



EOST Ol'FICE, England «r Wales 
Scotland - j 
Ireland 


8,042,304 5 


1,700,933 19 
J 68,2.50 10 
175,618 6 


7 5j 
3 64 

I H 


OJ 7,651,382 12 J 


United Kingdom 

« i-c /England and Wales 

I c n Scotland 

II g = l -2 

<D sJl J 

o ;a “ « C United Kingdom 



299,385 

38,087 

53,448 


390,921 


468,578 

47,395 

101,082 


13 41 

8 n 
10 8 



4 6 8 

8 16 S 


8 10 
4 64 
8 91 


4 17 3 


27 U 0 

28 3 5 

57 11 2 


2,044,802 16 5 1,39.3,231 15 8 617,056 2 2^ 30 .3 6 44 5 


74,4011 1 6;] 72,469 8 lOJ 

-1,963 2 11 4,833 2 11 


12 8 
0 0 



79,.372 4 55 77,302 11 9j 2,069 l2 8 2 12 2 


Hackney Coaches 
Hawkens and Pedlars 
Poundage Fees - Ireland 

Pells I'ocs • • Do. 

Casualties - - Do. 

Treasury Fees and Hospital Fees Do. 

/ Alienation Fines 
= J i'a Fines 

1 c 5 ^ P Seizures, Compositions, 
''k ° £« / Proffers, &c. &c. - 
f Crown Lands 


26,248 2 
31,6.55 S 
4,269 13 
853 IS 
3,815 15 
985 4 
11,255 10 
685 10 

4,154 19 

106,621 13 


22,148 11 7 

25,817 19 0 
4,269 13 11^ 
853 18 5;1 
3,815 15 94 
985 4 4;] 
10,108 2 0 
610 2 8{ 

9 4,154 19 9 

8 102,773 8 lljl 


Total of Ordinary Rkvenues 
Extraordinary Kesoouces 

Total Public Income I 

OF THE United Kingdom / 
(vM’luuvu (if Loans) J 



4,099 10 11 
5,837 4 3 


1,147 8 O 
75 7 4 


3,84.S 4 84 


4,151,691 11 44 

10,141 14 7 


15 12 5 
18 8 9 


4 2 8 


6 9 8 7 9 7 


4,161,833 5 114 
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Abstract of the Preceding Aecount, 


e 

England and Wales - 
Scotland 

Ireland 

Total Ordinary Revenues') 
of the United Kingdom J 
Extraordinary Resources 

Total Public Income 
of tlic United Kingdom >• 
(exclusive of Loam) ) 

GROSS REVENUE 

Accnied 

vrithin the Year. 

NET REVENUE 

Accrued 

within the Year. 

CHARGE'* 

of 

Management. 

Rate ptr Cmtum 
‘ at exmnee for 
ConcctiDg 

The Graet i The Net 
Revenue, j Revenue. 

Ij. e. d. 
54,564,910 10 li 
4,292,567 9 l] 
5,181,208 10 2\ 

L. e. d. 
18,029,587 4 6^ 
3,416,642 2 7^ 
4,039,878 8 4^ 

L. «. d. 
2,821,890 14 6\ 
435.601 9 1 
894,199 7 8| 

L, «. d. 
5 8 5 
10 2 11 
17 5 '2 

fmm 

m 

64,0.18,686 9 5\ 
745,774 0 4J 

55,505,602 10 6^ 
735,682 5 9,? 

4,151,691 11 H 
10,141 14 7 

6 9 8 

■ 

54,784,460 9 lO 

56,241,284 l6 4| 

4,161,888 5 llj 

— 
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Telkghaph, 80 named from two Greek words, 
reXoc, end or distance, and to write, is a ina> 

chine so constructed as to enable two persons to con¬ 
verse with each other at a distance, either by sen¬ 
tences, words, or letters, according to a convention 
previously agreed upon by the parties. Such a mode 
of communicating ideas beyond the reach of hearing 
is not, however, confined to any particular machine; 
the fingers of the human hand are quite sufficient, as 
every young boarding-school lady knows, for the pur¬ 
pose ; and, when so applied, m^ be called a Tele¬ 
graph. Thus also, the signal migs used on board 
ship to communicate with each other, by making 
them Represent letters or numbers, or both, consti¬ 
tute a Telegraph ; as may alA the seqdii^ up of sky¬ 
rockets, blue-lights, the suspension of lanterns, the 
making of fires on beacons, hi^h hills. Sic. be consi¬ 
dered as Telegraphic communications. 

In imitation of the^^reneb, however, we have al¬ 
most indiscriminately adopted the use of the word 
Semaphore for the Telegraph, which is perhap of 
more extensive application, being derived from mpta, 
a sign, and figu, to bear; and may, consequently, be 
applied universally to whatever means may be used 
to communicate intelligence b^ signo or s^nals. 
Thus the firing of guns a certain number of umes, 
at certmn intervals,—the notes of a trumpet, bugle, 
French horn, or other wind instrument,—the striwea 
on a drum,—may be used to convey information to 
a limited extent. The troop and marines which 
landed on the coast of Amerit^ in the last war, when 
scouring the woods in detached parties, were regu¬ 
lated by the notes of the bugle, which were so clear¬ 
ly understood^ that no false movements were ever 

VOZ.. VI. PART II. « 


made. The immense number of barges and boats 
which crowd the Imperial Canal of China are direct¬ 
ed in their movemenu, both by night and day, by 
the sound of Uie^o;^. The Indians of America con¬ 
vey intelligence from hill to hill, by throwing out their 
arms with or without staves in them; by spreading 
their cloaks, holding up skins, &c.; and even the sa- 
vam Hottentots, called Bosjeismans, the lowest pro¬ 
bably in the scale of human beings, communicate 
with each other by arranging fires on the sides of the 
hills in certain positions. m 

It is rather surprising that an art so snnple as that 
of convejing ideas by means of signals, so well under¬ 
stood in remote antiquUy, and practised even by sa¬ 
vages, should have made such little progress in its 
improvement, that It may be said to have remained 
in its original rude state nearly down to our own times, 
when it has almost at once been brought to that state 
of perfection, of which it appears to be capable. 

One of the arguments usually adopted to protfe 
that the art of conveying intelligence by signals was 
known in the very early ages of Greece, is deduced 
from the opening of the Agamemnon of i^schyius, 
where the man on the watch-tower, at the top of the 
palace, announces the fire-signals having communi¬ 
cated the fall of Troy, long before any of the Greeks 
had returned from the siege; and Clytemnestra 
afterwards relates the stations; but this event of the 
burning of Troy, supposed thus to have been known 
in Greece soon after it happned, proves nothing 
more than that the use of signals was known to the 
poet who wrote eight or nine hundred years after the 
event. Mention, however, is made by Jeremiah 
(Ch. yi. V. 1), who was at least 200 years before 
4 N 
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Ta)cgn|ili. iEacbyl'jf, of " setting up a sign of fire in Beth*hac* 
ccretn ;** and such signals are ofien alluded to by the 
prrahets, as notices of the approach of an enemy* 
Theearlicst decisive proof of telegraphic comtnuni- 
cations, except those by fires (vuga/cu), being in use 
among the (Greeks, is found in the methods describ> 
ed by Polybius. (See £ncy. Brit, under word Tklk* 
GRAPH.) The Romans had their vexiHarii, and used 
flags and other contrivances for regulating the move¬ 
ments of their armies; and they had hollow tubes 
constructed in the walls of their cities, by which 
they could communicate with the several ports or 
works by sound, as is done in our times in some 
manufactoYies by means of pipes or trumpets. 
Wherever the Romans pitched their camp, an ele¬ 
vated spot was selected for the signal station, to convey 
intelligence to the foraging parties or detachments, 
but it is nowhere stated to what extent-this was car¬ 
ried. Vegetius alludes to something like a beam in the 
air, (ft) the same principle perhaps as our Semaphore. 

In modern times, Kircher, who had more learning 
and less sense than any man of his day, and who has 
written on almost every subject, gives an idea of 
telegraphic communication; and so does the inge¬ 
nious Marquis of Worcester, in his Centwyof 'Jn- 
vetitions ; but so vague as to convey no notion of the 
means he was to employ, except the use of colow\ 
for the “ discourse’’ to be held, is stated to be as far 
as eye can discover black from white.” lie also 
throws out a hint for a night telegraph, by which the 
same may be dune, though as dark, as pitch is 
black.” But almost every modern invention is sup¬ 
nosed to exist in the mysterious " scantlings” of the 
Marquis of Worcester. 

The first telegraph on record in modern times, 
applicable to universal purposes, is that of Dr Hooke, 
described in tlie PhiloiOphical Trangaclums of the 
year 1684. He minutely details the mode in which 
the stations should be selected, their height and in¬ 
termediate around, so that the refraction of the air 
may not dimirb the clear appearance of the object; 
the telescopes to be used; the characters to rejlresent 
the alphabet, which, he says, may be varied ten thou* 
sand ways, and " none but the two extreme corre¬ 
spondents shall be able to discover the informotion 
conveyedand so convinced is he of the practical 
efficiency of his telegraph, as to leave no doubt on his 
mind, *' that the same character may be seen at Paris 
witliin a minute after it hath been exposed in London.” 
His method consisted in exposing in succession as 
many diflerent shaped figures or signs, at least, as the 
alphabet consists of letters. If used in the day-time, 
they might be squares, circles, triangles, &c. made of 
deals; if at night, torches or other lights disposed in 
a certain order. These characters or signs were to 
be brought forth from behind a screen on rods, as 
they might bo wanted, and exposed to vidw. 'The 
accompanying figure, where 

Aii the screen,and |_| one of 

the signs exhibited, will con¬ 
vey* an idea of Dr Hooke’s 
telegraph. 

Monsieur Amantons, of 
the Royal Academy of Paris, 
toade an experiment to convey intelligence, which 




H 



was highly approved of by the other members, and TOagraih. 
several persons of distinctira belonging to die Court. 

By the description given or the machine, it seems to 
have^ differed very little from that of Hooke akeadj 
published in the Phkosophical Transactions ; the Sig¬ 
nals being either large letters of the alphabet, or fi¬ 
gures of various shapes to represent them; the latter 
being the more valuable, as, by a change of key, the 
nature of the communication might be kept a secret 
from those actually employed in making the signals. 

It has been supposed that electricity might be the 
means of conveying intelligence, by passing given 
numbers of sparks through an insulated wire in given 
spaces of time. A gentleman of the name of Ro¬ 
nalds has written a small treatise on the subject; and 
several persons on the Continent and in England have 
made experiments on Galvanic or Voltaic telegraphs, 
by passing the stream at the two extremities or sta¬ 
tions through phials of water; but there is reason to 
think that, ingenious as the experiments are, they 
are not likely ever to become practically useful. 

Necessity is said to be Uic mother of invention; 
she is also frequently the foster-mother, who calls 
forth into action,and displays the utility of, inventions . 
Abandoned by their natural parent. Both Hooke’a 
invention and Amantons’ modification were published 
all over Europe, the former a.s early as 1684; yet 
they were not practically applied to any useful puA 
pose till the year 1794, when Citieen Barrere, in a 
report made to the Convention, ascribed the inven¬ 
tion then in use to Citizen Chappe. 

Chappe’s telegraph consists of a beam of wood, 
moveable on a pivot at the summit of an upright 
post; at each of the extremities of this beam is 
a moveable arm, as in the figure. 

The different positions in which 
both the beam and its two arras 
may bo placed at angles of 4.‘>‘’ 
give to this telegraph considerable 
powers; but it is a too complicated 
machine not to be liable to many 
mistakes, unless worked by long ex¬ 
perienced operators. 

In the year 1784, Mf Lovell Edgeworth produced 
his plan of a numerical telegraph,claiming, at the same 
time, the nierit of having invented a m^e of distant 
communication as far back as 1767, by employing a 
common windmill,' and arranging the various posi¬ 
tions of its arms and sails so af%o represent a certain 
number of signals arranged in numerical order. 

Mr Edgeworth’s telegraph consisted of four wedges 
or cones, moveable on four upright posts, as under, 
which, by their different po- 
' ‘ her 



nil 


sitions, might be used eiti 
numerically or alpfaabetical- 

Jy* 

In the year 1 795 , when 
the advantages had been made evident which the 
French derived from M. Chappe’s telegraph, the in¬ 
ventive faculties of our countrymen were called into 
action. Among other proposals, the Rev. J. Gamble 
produced two plans of a telegraph: the onfi con¬ 
sisting of five boards, one above the other, which^ 
by opening and shutting singly, or according to all 
the combination# of which ^they weYe capable, gave 
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Td^gii^li. ^ certain number of distinct signais, re- 
pmenting either numbers or letters, as 
might be deemed most eltpedient. The 
aMangement of the shutters-was as in 
this figure. The other plan was that of 
five beams of wood, turning on tbesummit 
of a post, so as to form five radii of a 
semicircle at equal angles of 45" with 
each other, as under. 




Among other projects about this time was that of 
dividing a large circle into twenty-four parts, to re¬ 
present the letters of the alphabet, round which a 
moveable radius wSs to traverse; then, by placing 
corresponding divisions, by means of wires, before the 
object-glass of the telescope, the coincidence of the 
two radii would mark out the letter meant to be de¬ 
signated. OF this kind, a plan by Mr Garnet ap ■ 
proached nearest to efficiency: but, at best, could 
only be applied to very short distances. 

lo the same year (1795), Lord George Murray 
presented his plan of a six-siiutter tdegraph to the 
Admiralty, wbicii was the one adopted and made use 
of during the whole war, and until the year 1816, 
when it was changed for a simplified Semaphore, 
which will be noticed hereafter. The annexed figure 
represents that of Lord George Murray. ' 



On the same principle as the radiated telegraph of 
Mr Gamble, but differently arranged, the French, on 
the commencement of the second war in 1803, erected 
signal-posts along the coast, to which they gave the 
name of Semaphores, being two or three bfeanu of 
wood on the same post, but turning on diffierent pivots. 

In 1807, Captain iaaw Colonel) Pasley publidied 
his Polyqrammatic Welegraph, which difiered only 
from the French Semaphore in having two beams 
turning on one pivot on the same post, and multiply¬ 
ing the number of posts; which he afterwords (in 
1810) changed so far as to place three sets of beams 
or arms, two in each set, on one post, and thus ap¬ 
proaching still nearer to the Frencn Semaphore. 



Tdigsi^ 



In the year 1816, Sir Home Popham, who had 
already introduced a new code of signals into the 
navy, which was admitted on all hands os a great im¬ 
provement on the old system, both as regarding the 
number, die arrangement, and the shape of the flags, 
now turned his attention to the land Semaphore, and 
proposed one on a construction of the same nature 
with those of M. Chappe and Colonel Pasley, but 
much simplified.' It was, in fact, nothing more than 
two mov^le arms on separate pivots on the same 
mast, as under. 

This marine, on account of 
its simplicity, had obviously the 
advantage over all others that 
had been proposed; and being 
found of sufficient power and 
efficiency for all required pur¬ 
poses, it was adopted by the Ad¬ 
miralty, instead of the shutter- 
telegraph, which had been in use 
since the year 1795. 

Colonel Pasley, however, in 
1822, still farther simplified this 
useful machine, at the expence 
of sacrificing a small portion of its powers, by making 
the two arms revolve on the same pivot, as under, to 
which he has given the name of the “Universal Tele¬ 
graph.” 



The last, but by far the most persevering and vo¬ 
luminous writer on telegraphs, is Lieut.-Colonel Mac¬ 
donald, who, in 1808, published what he deems im¬ 
provements in the system of teldgraphic communica¬ 
tions, both as they regard the machine itself, and the 
dictionary to be vaed with it. .He not only gives the 
preference, but is so much attached, to the shutter 
machine, diat he is quite indignant nt its bein^ sup¬ 
planted bv the Semaphore; and so far from being sa¬ 
tisfied with the powers of which a six-shutter telegraph 
is capable, he W extended his to no less than thr- 
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Tdcgnpb. ieen different boards, as under, by which he certainly 
gains power enough, but not without producing con* 
fusion and perplexity. 



As the^usc of telegraphs is chiefly confined to pub¬ 
lic purposes, and more especially to convey speedy in¬ 
formation respecting fiaval and military armaments 
and operations, the machine to be adopted, and tbc 
system of working it, ought to possess—power— 
certotn/y—iiinp/ieiVy—ce/errVy—and secrecy. The 
power of the macliine, or the number of distinct 
combinations of its moveable parts, should be equal 
to the conveyance of every possible order or inrar- 
niation, cither by numbers, representing the letters 
of the alphabet, or words, or sentences. To ensure 
certainty, the moveable parts or signs should be so 
well and clearly defined, so wholly within tbc field of 
the telescope, and so completely remoyfid from all 
ambiguity, as not to be liable to the mistfleing of one 
signal for another; hence, the advantage of the simjdi- 
cityof the machine. And as one of the main uses oftbe 
telegraph is to convey instructions or intelligence 
in a speedier way than the intermediate distance can 
be travelled over, it is evident, that celerity is an im¬ 
portant quality of telegraphic communication. It is 
equally obvious that, if such instructions or intelli¬ 
gence could not be conveyed in secrecy from him 
who sent it, to him who was to receive It, such 
a system would be lughly defective and objection¬ 
able. 

Bearing these observations in mind, we shall not 
have much difficulty in determining on tlie merits of 
the several telegraphic machines above mentioned. 
The choice, indeed, appears to lie between the six- 
shuttcr telegraph, so long used at the Admiralty, to 
Communicate with the several ports,—the Semaphore 
of Sir Home Popham, which superseded it, and is 
now in use,—and the Universal Telegraph of Colonel 
Pasley. Colonel Macdonald, who conceives the 
shutter telegraph as the perfection of the art, boldly 
asserts, that the Semaphore arm of proper dimen¬ 
sions is not to be seen in clear weather so well as 
the common sized boards, and in cloudy weather by 
no means so welland consequently that, for this 
climate, the boarded telegraph is, in all respects, 
more advantageous.” ' This would bo important if 
correct; but it is evident, that the Colonel is not aware 
of the discussion which took place on this very im¬ 
portant part of the subject, on the first adaption of 
the boarded telegraph; had he read the clear and 
ded^c observations of M r Gamble, he would scarcely 
ventured upon such an assertion. 

'' “It is a theorem in optics,” says Mr Gamble, 

“ that the apparent magnitude of an object varies 
nearly in the inverse ratio of its distance. Hence, it 
follows, that the larger its dimensions, to the greater 
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distance will it hr visible. But Uie nature uf our at- Td^gnyh. 
mosphere, even in its most transparent state, is such 
as to render any calculation, grounded on this prin¬ 
ciple, extremely erroneous; and in general iu density 
so obstructs, and its refracting powers cause such 
confusion in, the rays issuing from those surfaces 
which are not placed sufficiently distant to be dis¬ 
tinct, that their image falling upon the retina ia fre¬ 
quently so ill define^ to render it difficult to de¬ 
termine either their figure or position; for which 
reasons, that whicli 1 shall term insulation, is gene¬ 
rally a quality more requisite to give distinctness 
to an object, than magnitude of superficial dimen¬ 
sions.” 

This is unquestionably true; but Mr Gamble il¬ 
lustrates bis position thus: '* An example of this 
distinctness arising from insulation cannot be more 
readily obtained than by taking a page of printed 
paper, and fixing the on some particular letter 
(as I); then retiring irom it, the letter will be so 
confused with the surrounding ones, as not to be 
easily distit^ujshed: but if the' same letter (I) be 
printed on a plain sheet of paper, standing by itself 
(or insulated), the eye will then not only discern it at 
a much greater distance, but the image falling single 
and unencumbered upon the retina, we shall be able 
to determine whether it be inclined to the riglit or to 
tbc left, or whether it be placed h'orizontaUy on the 
paper.” 

The shutter telegraph is the printed page, and the 
arm of tlie semaphore is the letter (I) on a plain sheet 
of paper. 

But actual experiment has completely proved the 
fallacy of Cplonel Macdonald’s assertion, and the 
justice of Mr Gamble's theory. Every officer serv¬ 
ing on the lino of telegraphs has stated, that at all 
times, and more especially in cloudy weather, the 
arms of the semaphore arc seen much better than 
the boards of the telegraph ever were. Lieutenant 
Pace, who for many yean superintended the Admi. 
ralty station, declared that on the first day aficr tho 
West Square semaphore was erected, he could 
clearly distinguish the positions of the arms without 
a telescope, and accurately take down any signals 
that could be made, which be bad never been able 
to do under, any circumstance whatever with the ' 
shutter telegraph. lie also stated that he bad fre¬ 
quently an open communication with the semaphore 
at,West Square, whilst St Pau||| was capt by a fog, 
which was at oil times considered by him and his as¬ 
sistant as the conclusive sign that the boarded tele- * 
graph could not be worked. But in order to set the 
Uiatter entirely at rest, the shutter telegraph on Nun- 
head, near Neweross, was left standing on the same hill 
with the now semaphore, in order to try their com¬ 
parative dis'tinctness, for a whole winter. The re¬ 
sult was, that the semaphore was frequently distincu 
ly visible when the boarded telegraph was so much 
envOloped in mist or fog, that tlie particular boards, 
shut or thrown open, could not be distinguished: 
and it appeared by a journal kept by this officer, 
that in the course of the winter, the. days on frhich 
the semaphore was visible exceeded those on which 
the shutters could be seen by fully one-third. If, 
then, this be the cose with a six-boarded telegraph, 
how much more objocUonable must one of twem 
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Tdcgtuph. shutter* be, which must necessarily be placed so 
V ^ gg t(, mghe it Bt bII times a matter 

of difficulty to discern at once how many, and whidi 
of them, are closed, and which open i Even in the 
sIx-shutter telegraph, on^ board has frequently 
been^istaken for the other; for it may be remark- 
edi that such a moss of timber as is required for a 
shutter telegraph fs seldom free from base. 

It will probably be urged, that the arms of the 
semaphore, having to describe a larger cirele, must 
be slower iu their operations; but thii increafiecl 
slowness is so amply compensated by the ease and 
certainty of reading off the signals as to render any 
such objection of little or no weight: it may make the 
difference of one eecond in each signal, whilst the ma¬ 
chinery by which the semaphore is worked is as 
simple and as little liable to be out of order as that 
of the boarded telegraph. 

The six-shutter telegraph, it is true, has greater 
powers than the two-armed semaphore, and much 
greater than the universal semaphore of Colonel Pas-^ 
ley; that is to say, the number of conAinatiwis of 
which it is capable of making without using the slop- 
signal (or signal which separates' one word, or one 
sentence, from another), is much greater than in 
cither of the other two; but alTof them have suf- 
iiciciit powers, and a sufficient number of combina¬ 
tions, to convey with facility and dispatch any com¬ 
munication whatsoever, and in any language, either 
by letters, words, or sentences. Their respective 
powers may be seen by the following tables of their 
positions. 


of changes need not of course exceed that of the al-Tetegapfc. 
phabet.; the rest, as in the taWe, may be applied 
numbers; and what still remainsmav l^made to 
represent wxrde that are most ctmraonly in use; as, 
for instance, admiral, captain, ship of the itne,frigate, 
arrived, sailed, harbour, &c. in me navy; or, if mi¬ 
litary, genertd, regimftit, camp, &c. * 


Admiralty Semaphore noti) in use. 



In 811—48 separate and distinct sisals ; being the 
whole whiA the two arms are capable of making, aa 
under; in which the two arms actually exhibited (in 


Admiralty Six-shutter Telegraph. 


Na of Signal, 

Sign!- 

No. of signal, 

Sign!- 

No. of Signal, 

, 

Stgili- 

pr of Shutters 

(ii's- 

or of Shutters 

lies* 

or of Shutters 

Kca- 

closed. 

tion. 

closed, 

1 

lion. 

closed. 

tion. 

1 

A 

123 

9 

1235 


2 

Z 

124 

6 

.1236 


3 

X 

125 

5 

1245 


4 

W 

126 

4 

1246 


5 

B 

134 

0 

1256 


6 

F 

135 

1 

1345 


12 

L 

136 

o 

1.346 


13 

O 

145 

6 

1356 


14 

V 

146 

3 

1456 


IS 

U 

156 

8 

2345 


16 

H 

tS4 

G 

2346 


as 

Qu 

235 

C 

2356 


24 

It 

236 

D 

2456 


23 

T 

345 

E 

.3456 

f 

26 

S 

246 

Y 

12845 


34 

P 

256 


12S46 


35 

N 

845 


12856 


36 

I 

346 


12456 


45 

O 

356 


18456 


46 

K 

456 


23456 


56 

M 

1234 


128456 



Inall—U2 separate and distinct signals; which may 
be made consecutively in any order, without i^uiring 
any r/op-signal, when appliw to spelling. 1 Im letters 
of the alphabet opposite to the signals, and the num¬ 
bers from 1 to 0,may bechatiged in every powibleway. 

When spelling is intended to be used, the number 


black lines) represesent 
the number 16 or H, ac¬ 
cording to the table or 
key, as above arranged. 

We have here, in ad¬ 
dition to the alphabet 
and the numeral digits, 
13 signs over, applicable 
to the names of stations, 
preparative, finish, stop- 
signals, &c. 
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Tfbgraph. In all~28 aeparate and distinct signals ; containing 
a sufficient number ftir cxprcsssing tite letters of the 
alphabet, and, consequently, for spelling any mes* 
sage'; but not a sufficient number lefl to express the 
immeral digits by single signs. The signal, No. 4, 
is besides, as Colonel Pasley is aware, liable to Imj* 
' mistaken, it being a mere elongation of the mast, 
which, at a great distance, ana owing to the refrac¬ 
tive iK)wer of tlie atmosphere, will always be ambi¬ 
guous when exhibited as a single signal. But Co¬ 
lonel Pasley has added a short arm which he calls 
an indicator, as below at A; and which, when made 
moveable, more thaq compensates for this defect. ^ 
It waswith a different view, ^ 

however, that he has added 
tltis indicator. It was sug- 

S ested to him by a Captain in 
1 C navy, who had experien¬ 
ced the greatest inconveni¬ 
ence, in using Sir Home 
Pophani's ship Semaphores, 
from the signal men con¬ 
founding the positions of the 
arms when seen in reverse. 

We apprehend no experienced signal men could 
iwssibly make any mistake in merely changing the 
right hand for the left. 

The respective powers of Uie three telegraphs, in 
making single, or, wh.it may be called, primary sig¬ 
nals, are, ns appears from tlie tables, 42, and 
28. In making (too changes, with a stop between 
tliem (tluit is, three signals^ to represent a word or 
sentence, their powers will be as 3844, 1764, 
and 784. In making three changes (or, with the 
stop, year signiils), as 238,328—74,088—21,932. 
Now, os the telegraphic dictionary of Sir Home 
Popham, which has been, and still is, used in the 
navy, does not exceed 13,000 words' and sentences, 
and has never been found deficient in any of its di¬ 
visions of subjects, it is evident that even the lowest 
power of the three is more than-sufficient for all use¬ 
ful purposes; and that those compilers, who have 
swelled out their telegraphic dictionaries to upwards 
of 100,000 (one mentioned by Colonel Pasley has 
extendeil his labours to ] 40,000), have made them 
nearly useless, by the difficulty and loss of time, in 
finding the required phrase or sentence. We 
have actu.i11y seen in one telegraphic dictionary 126 
pages, of 3 columns in each page, and 60 sentences 
in each column, containing upwards of 20,000 sen¬ 
tences (about one-third of the number of words in 
Johnson’s Dictionary), and each of these sentences 
beginning witlt the personal pronoun HK; 20 pages 
with IF, &c. Compared witn the use of such a die. 
tionary, spelling the sentences is infinitely preferable 
as to certainty, and in many cases as to celerity. 
Indeed, wc should say that ue abbreviated nature 
of communications made by telegraph renders spel¬ 
ling by tar the nwst elegiblo mode. In clear wea- 
tlicr; the rapidity of working single s^als, the 
^ioit compass within which any message .may be 
. ' aill^nseil, the impossibility of committing any mis. 
' take that cannot be immediately rectified, more than 
compensates for the difference of a few minutes, 
which the use of sentences may prqbably save. In 
doudy or foggy weather, the latter method will al¬ 



ways be liable to mistake. If experience may be 
assumed as a guide, the practice at the > Admuwty, 
of spelling all sentences for the last thirty yeare, 
must decide in favour of that system. 

In making use of the alphabetical table, mudi 
time may be saved, by condensing the message into 
tlie briefest form possible, leaving out of the senten¬ 
ces such words os may not alter the sense, and ge- 
nerally the vowels of words. For instance, “ Order 
the Agamemnon out ^ harbour, and direct her to fra- 
cecd to Spithead:' To convey this message olphabe- 
Ucally, it would be quite enough to say, " Agmemn 
toSpthed.” If from Spithead into harbour, '‘Agmema 
nto hrbr.” In spelling, too, it is very desirable, es¬ 
pecially in our foggy climate, that the intelligence 
to be conveyed mould be compressed as much as 
possible into the early part of the mesMge. By not 
observing this rule, a curious mistake is said to have 
been made in the course of the Peninsular war.^ The 
Admiral at Plymouth endeavoured to send up a mes¬ 
sage, but a fog coining on, part of it only on that 
day reached London. It began thus: “Wellington 
defeated"—and the rest was stopped by tlie fog: 
the anxiety for the. remainder may readily be con¬ 
ceived; it came, however, complete towards the 
evening, and conv^ed the intelligence, that “ Wel¬ 
lington defeated the French," &c. Had the ^mes¬ 
sage been, thus framed, “ French defe.itcd at, &c. 
(the word Wellington being quite superfluous), the 
anxiety for the particulars would have been of a very 
different kind. Much, therefore, depends, as far as 
celerity and certainty is concerned, on the construc¬ 
tion of the sentence containing the intelligence to be 
conveyed. 

The raetliods suggested for making use of telegra¬ 
phic communicatious by night have not been less nu¬ 
merous than tliose for the day, though on land there 
are very few occasions on which they can be of the 
least possible use. A regiment might perhaps be 
ordered to move, at a moment’s notice, in order to 
reach a particular point at a given time; or, as an 
extreme case, the enemy's fleet might be seen to¬ 
wards the dose of the day in a particular quarter, 
which would make it desirable to have the intelli¬ 
gence conveyed in various directions; but no naval 
movement could take place during the night at any 
of the ports. So little useful, indeed, does a night 
telegraph, for the navy, appear to have been consi¬ 
dered, that, with all Uie facility of applying lamps to 
the shutter-telegraph at thtf'Admiralty, no attempt 
Was ever made for carrying such a purpose into 
execution. Colonel Pasley's description of the ap¬ 
plication of his Universal Telegraph to night signals 
will suffice to show one method (as good as any other 
jims) of adopting the machine to this purpose. 

“ For night.signals, one 
Imitern, called the centre 
light, is fixed to the top of 
the post; and one lantern 
(1) as an indicator is fixed 
to a light crone or derrick, 
attached to the po8t,by night 
only, as under. 

“ These lanterns are sta¬ 
tionary, and appear -on the 
samemveL Two other lax^ 
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Telepapli temt are Buspended to the endft of the arms, upon 
fixing' Mrhich a couple of weights are added to caun-> 

'renoMit.^ terMisc them. Each of the two arms by day, and 
" each of the two moveable lights by night, is capable 
of exhibiting the seven positions, brides position 
O pointing vertic^iy downwards- The indicator 
serves to distinguislf the low numbers 1, 2, S, from 
the high numbers 7, 6, 5, in whatever direction the 
telegraph may be viewed." 

The use of telegraphic communication, import¬ 
ant as it may be on land, is tar more so in the ma¬ 
nagement of a fleet at sea. On the unfortunate re¬ 
sult of Admiral Kcppel’s engagement. Dr Beatson, in 
his Afroroirs, thus expresses himself:—*'Thedefect8 or 
impropriety of the signals having thus appeared clearly 
to be the true and sole cause of the miscarriage which 
disappointed the reasonable hopes of Britain on this 
critical and weighty occasion; we may be justified 
in observing, that if an admiral cannot command all 
the necessary movements of his ships by signal on 
tlie (biy of battle, he is not upon a footing with an 
enemy who possesses that advantage; and even -with 
better ships and better men, and more experienced 
commanders, he may be foiled in his expectations of 
victory, if not defeated, from his Want of the means to 
direct and to perform the neces^ry evolutions of his 
fleet." 

In the Fighting and Sailing Jnstruclions of the 
Duke of York (afterwards .James II.}, a certain num¬ 
ber of signals are established for certain movements 
and manmuvres of the fleet, each flag or flags having 
tlieir respective objects. The P Art det Armees Na- 
vales of ie F. I'lloste, published at Lyons in 16,97, 
contains something like a system of signals, but so 
awkward and clumsy, as to be of a very limited use. 
Indeed, the best signals made use ot^ down to the 
American war, could only beconsidered os expedients; 
the numerical plan liaving never once been attempted, 
though Dr litmke, De la Bourdonnois, and some 
others, had long before suggested it. 


TENNANT (Smithson), a distinguished Che¬ 
mist, bom at Selby, in Yorkshire, SOth November 
1761; was the only child of the Rev. Calvert Ten¬ 
nant, younger son of a respectable ihmily in Wensley 
Dole, near llichmond, and vicar of Selby; his mo¬ 
ther was Mary Daunt, daughter of a surgeon of 
that town. 

His father had been a fellow of St John's College, 
Cambridge, and liegan to teach his son Greek 
he was only five years old. He had the misfortune 
to lose him four years after; and before he grew 
up, his mother also, while he was riding with her, 
was thrown ftom her horse and killed on the spot. 
He was sent, after his father's death, to different 
schools,'at Scerton, Tadcaster, and Beverley; in 
these he was remembered as a boy retired in his 
manners, and somewhat melancholy, and indolent 
with respect to puerile amusements. He learned 
but Hull at school, and may be considered as in 
great measure fwll-^ucated; having been fond, al- 
most as a child, of reading books of science, ai^ of 
amusing himself with litw experim^ts which he 
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In 1798 a new signal-book was issued by the Ad- Tdspsph 
miraity} containing about 400' sentences, for which A 
flags were appropriated numerically, expressive of 
certain operations of a fleet, which were sufficiently 
useful as far as these sentences went; but when it 
became necessary to issue any order not to be found 
among them, the communication was obliged to be 
mode ^ boats—and " a boat from each ship" was 
ordered. The state of the weather did not always 
render this practicable; and when it was, men’s lives 
were frequently exjws^ to imminent risk.- To re¬ 
medy this inconvenience. Sir Home Fopharo printed 
a{ Calcutta.a numerical code of naval signals, which 
was reprinted in England in 1803. He afterwards 
extended the code very considerably,* which; by a 
recommendation of a committee of naval officers, has 
been adopted, and is now in general use in the navy. 

The only obiection to this code, which more or less 
applies to all that have subsequently been proposed, 
is the great number of flags, &c. required for making 
numerical signals to the extent as laid down in the 
code in question; and which consists of nine flags, 
flve cornettes, five triangles, and five ]>endants. 

With such a number, it is next to impossible to 
make out, in calm weather, ^xcjigure and the co- 
lour of the flags; and equally so when in 6it\iati<ms 
where, though expanded by the wind, they present 
only-an edge to the eye of the observer when the dis¬ 
tance is not too great, so os to sink the hull of the 
ship behind the curvature of the earth. The sema¬ 
phore or sea telegraph of Sir Home Popham comes 
in aid of, and indeed entirely removes, those difficul¬ 
ties. It consists of two posts, with n moveable arm 
to each (see the article Navy), and may be re¬ 
moved to any ]>art of tiie deck; but we are not sure, 
simple as it is, that the Universal Telegraph of Co¬ 
lonel Pasley, consisting of one post and two arms, 
might not be adopted with advantage os a sea tele¬ 
graph. The former exhibiu eight, the latter tevea 
positions. • (k.) ’ 


found described in tliem; aikl while he was at 
school at Tadcaster, he took great delight in attend¬ 
ing « course of W^ker's lectures on experimeiUal 
philosophy which were given there. At Beverley 
he was under tlie care of Dr G. Croft, who bad 
made hiiMSelf known to the public by some contro-. 
versial writings; herar he never entered much into 
the pursuits Si his contemporaries, but profltetl by 
a good library belonging to the school; and amor^ 
otoer books which ne read with avidity was Sir 
Isaac Newton's Treatise on Optics. 

He had entertained a great desire to complete his 
chemical studies under the immediate instruction of 
Dr Priestley, who was then enjoying deserved re¬ 
putation for his recent experimlht^ discoveries; 
hut Dr Priestley’s occupations did not permit him to 
undertake the task of directing his education, however 
agreeable it might have been to him to have assisted 
such a pupil. In the meantime he had not iiugleeted 
his classics, but had acquired a sufficient knowlec^ 
of the learned languages to appreciate \Vith correct 
taste the beauties of tlie great writers of imtiquity. 
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Notwithstanding his admiration for Dr Priestle}', he 
wiM an early convert to the antiphlogistic theoiy of 
diemistry; which, with all its errors, was still a 
material step in the advancement of acience. 

In 1781 l»c went to Edinburgh, with the view of 
qudifying himself for the profession of physic, and 
he had the advantage of attending Dr Black’s lec* 
tnrcH, which were th^en in great reputation. In Oc¬ 
tober 1782, he entered as a pendoner of Christ's 
C<dl^, Cambridge, where he Ixcame intimately ac¬ 
quainted' with the late Professor Harwo^, who had 
been first a surgeon in India, but having lost, by 
the*misconduct of an agent, the fortune that he had 
there acquired, submitted chrarfully to the toil of 
recommencing his career as*a physician, though 
already past the middle age: his tdcnta for conver¬ 
sation were such as were extremely likely to capti¬ 
vate a young man of superior discernment; and he 
formed a friendship with Tennant which continued 
uninterrupted throughout their lives. 

At Cambridge he studied a little of the mathema¬ 
tics, in the works of Newton, but much more of 
chemistry and botany: he already began to exerdse 
his inventive powers in an attemjit to economise the 
consumption of fuel in distillation, which he did not 
make public until 20 years after, though he men¬ 
tioned it at the time to some of his friends. He also 
ocCTipied himself incessantly in general, and csiie- 
oially in political reading, though he was far from 
having the air of a student: but his rooms were 
always in confusion from the mixture of heteroge¬ 
neous materials that were accumulated in tlicm. 
His residence at Cambridge was {lerhaps the hajH 

J >iest time of his life; bis spirits unwearied, his 
iralth unbroken, his feelings acute, and his con¬ 
versation brilliant, though simple and unafTccted. 

In the summer of 1784 he paid a visit to Den¬ 
mark, to .Sweden, and to Scheele, whose acquaint¬ 
ance extremely delighted him, and most of all from 
‘the simplicity of the apparatus that he employed in 
his researches.' A year or two afterwards he went 
to France, and being taken ill at Paris, he was 
joined there % his friend Harwood, with whom he 
returned through Holland and die Netherlands; at 
the time that the bigotted jieople of the Low Coun¬ 
tries were in insurrection against a phUosopIiical 
despot, while Holland remained free and prosperous. 

He was particularly intimate with Dr Milner, the 
Master of Queen’s College, and was recAnmoided 
by his signature, together widi those of yVaiiag, 
Maskelyne, Jebb, and Watson, as a Fellow of the 
Royal Society, into which he was admitted in Ja^ 
nuary 1785» He removed, together with his friend 
Harwood, in December 1786, from Christ's College 
to Emmanuel, and in 1788 he took a degree of Ba- 
chdor of Physic. 

In 1791 he communicated to the Royal Society 
his very interesting discovery of a mdde of obtain¬ 
ing carbon from the carbonic acid. Having observ¬ 
ed that charcoal did not decompose the phosphate of 
lime, he concluded that phosphorus ought to decom¬ 
pose the carbonate of lime, and the result fully jus¬ 
tified his manner of reasoning. 

He paid a third visit to the Continent in 1792, in¬ 
tending to go on through France into Italy, and or- 
1 
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rived at Paris not long Wore the lOth of Augdst} but 
he saw some indications of an impending convulsion, 
and was fortunate enough to quit Paris on the 9th. 
He visited Gibbon at Lausanne, and was much in¬ 
terested in the sagacity that this eminent writer dis¬ 
played in his conversation. Ih went on to Rome 
and Florence, where he ires fully impressed with all 
the admiration that he liad been taught to anticipate 
for the treasures of ancient and modern artjposseased 
tQT those cities; and in his return through Germany, 
he was greatly amused by the mixture of knowledge 
and credulity that he observed among the studious 
of that country. At Paris he found every thing en¬ 
veloped in gloom and overwhelmed with terror, in 
1798; his friend Lametlierie was alarmed by tlie 
visit which he paid him, but he had the inte¬ 
grity to preserve for him entire some property of 
considerable value, with which he had entrusted 
him. 

Upon his arrival in London, Mr Tennant took 
chambers in the Temple, and was in the habit of liv¬ 
ing much with some of his early acquaintance, who 
had adopted the law as their profession ; to his own 
he was in great measure indifferent, neither seek¬ 
ing to practise it, nor being well calculated to suc¬ 
ceed greatly in it wifli the public, tliough he studied 
it with attention, and took pains to make himself 
master of its history and its pliiidsophy, being a par¬ 
ticular admirer of Sydenham, when considered in re¬ 
lation to the age in which he lived. He took bis 
degree of Doctor of Physic in 1796, and in the same 
year he gave the Royal Soeicly a paper on tlie quan¬ 
tity of carbonic acid afforded by the diamond, which 
be measured by heating it with nitre, and obtaining 
a precipitate by the addition of muriate of lime; and 
he found that the diamond afforded no *morc carbo¬ 
nic acid Ulan an equal weight of cliarcoul. A sub¬ 
sequent communication contained the result of his 
oWrvations on the action of heated nitre on gold 
and platina. 

The love of travelling appeared to be his predo¬ 
minant passion; he studied in his travels, not only 
the natural and political history of the countries that 
he saw, but also their languages, and the philosophy 
of their c^mologies. He observed, too, the pecu¬ 
liarities of their apiculture,; and, in 1797, he deter¬ 
mined, after visiting an agricultural friend in Lin¬ 
colnshire, to devote his attention to practical farm¬ 
ing lu a soriousfiarsuit. He purchased some allot¬ 
ments of unenclosed land in that neighbourhood, but 
he left the management of them chiefly to his friend, 
and made afterwards considerable additions to t^ 
property by further purchases. In 1798 or 1799, 
he bought a tract of newly enclosed land on the 
Mendip hills, near Chedder, where he built a house, 
and resided for stnne months every summer through 
the remainder of his life. These speculations, Aough 
their results were at first doubtful, yet succeeded re¬ 
markably well on the whole; mare especially con¬ 
sidering the benefit that his health derived from the 
travelling and the exercise that they rendered neces¬ 
sary; but th^ occupied too mucliorhia attention, 
and of that time whidt might have been employed 
so much more to the advantage of the public, and to 
his own ultimate satisftetion. 


Tnoiat- 
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Tennimt. In 1799 he g»ve the Royal Society a ^per on the 
magnesian limestone, or dolomite, which lie ccmsiaers 
as rather a combination than an accidental mixture ; 
and the forms of the crystals, as they have been de¬ 
termined by later observers, together with the laws 
of definite proportions, have tended to confirm this 
conjecture i he found diat grain will scutiely germi¬ 
nate, and soon perishes, when sown in the neutral 
carbonate of magnesia. In 1802 he published his 
paper on emery, which he showed to be a substance 
similar to the airundiira or adamantine spar of Cm- 
na, and not an ore of iron, as had been commonly 
supposed. In tlie month of July he was making 
some experiments on crude platina, when he disco¬ 
vered in it a singular dark powder, which was left 
tindissolved by the nitromuriatic acid, and which 
was also observed the next year by Messrs Descotils 
and Vttuquelin. In 18()t Mr Tennant showed that 
the powder contained two new metals, which he 
named Iridium and Osmium ; and he received the 
Copleian medal from the Royal Society in Novem¬ 
ber, as an acknowledgment of the merit of his va¬ 
rious chemical discoveries. In 1805 and 1806 he 
paid two successive visits to Ireland, by way of 
Scotland, one of them in company with Browne the 
traveller, for whom he had a high esteem, and to 
whom lie suggested the observation of the Wnpera- 
ture of boiling water as a mode of determining the 
heights of mountains; a metlwl, however, which had 
been long before recommended by Achard and 
others. 

He became latterly more fond of general society 
than lie had been in his earlier years, and he used to 
receive miscellaneous parties at his chambers, and to 
show them prints, ana minerals, and novelties of va¬ 
rious kinds. In 1812 he was persuaded to convert 
tliese mixed exhibitions into a more regular course 
of lectures, principally upon mineralogy, calculated 
especially for the ladies of his acquaintance,^ and 
which highly delighted all his audience: " Their at¬ 
tention was perpetually kept alive by the spirit and 
variety with which every topic was discussed,.,by 
anecdotes and quotations happily introduced,_by the 
ornaments of a powerful but chastised imagination, 
and, above all, by a peculiar vein of pleasantry, at 
once original and delicate, with which he could ani¬ 
mate and embellish the most unpromising subjects;** 
_a circumstance which, though not of much imme¬ 
diate importance to the public, yat probably led him 
the more readily to accept the Professorship at Cam¬ 
bridge, and would thus, if he had survived longer, 
have greatly extended the sphere of his utility. 

He delivered, in 1813, a lecture on mineralogy to 
the Geological Society, and gave them also an ac¬ 
count of his analysis of a volcanic substance from 
the Lipsri Islands containing the boracicacid, which 
has since been examined cn the spot by Dr Holland. 
In the month of May he was elected Professor of 
Chemistry in tlie University of Cambridge, all op¬ 
position having been withdrawn before the election. 
The following siiriiig he gave his first and last course 
of lectures there. His introductory lecture still ex¬ 
ists in manuscript, and is said to contain a masterly 
skctcli of the history of the science, lie commum- 
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cated to the Royal Society, in 1814, a paper on Ttnmat. 
the easiest mode of procuring pc^assium, and ano- 
ther on the economy of heat m distillation, propos¬ 
ing to heat a second boiler by tiie condensation ot* 
the steam of the first. In the spring and summer of 
tliis year he was occupied in searching for the ori¬ 
gin of Iodine, and he succeeded in detemng this sub- 
stuice in sea-water, by the test of its tatnishing the 
surface of leaf silver. One of the lost services, that 
he renderod the Royal Society, was in the capacity 
of a member of a committee which was formed in 
order to investigate, at the request of the govern¬ 
ment, the di^ree of danger that might attend the 

! rene^ introduction of gas lights into the metropo- 
is; he undertook, together with his friend Dr Wol¬ 
laston, to make some’experiments upon the inflam¬ 
mation of the gas, and they discovered conjointly 
the very important fact, tliat the gas contained in a 
small tube will not communicate the flame: a fact 
which, in the hands of Sir Humphry Davy, has been 
rendered productive of consequences so important to 
the public safety; although Sir Humphry having 
been abroad at the time of this investigation, and 
the report of the committee not having been then 
published, he had to rediscover this truth, and 
many more, in his most ingenious and successful re¬ 
searches. 

Itwas early in the month of Septemberthat Mr Ten¬ 
nant went for the last time to Franee, Iming hnpatient 
to observe the changes that an eventful interval of 
twenty years bad produced in that highly interest¬ 
ing country. He was greatly delighted with Lyons 
and Marseilles, and, returning to Paris in November, 
he lingered there till February 1815; on the'JSth 
of that month he arrived at Calais; the 20th be went 
to Boulogne with Boron Bulow, in order to embark 
there: they .did embark on tiie 22d, but were forced 
back by the wind, and meant to try again in the 
evening; in the meantime, they took horses and 
went to see Bonaparte’s Pi liar, about a league off, and 
going off the road on their return, to look at a small 
tort, of which the drawbridge wanted a bolt, they 
were both throum, with their horses, into the ditcli. 

Bulow was only stunned, but Tennant's skull was so 
severely fractured, that he died an hour after. 

His papers published in the Philosophical Trms- 
actioHt were eight in number. 1. On the Deemn- 
posUion of Fixed Air, 1791, p. 182. 2. On the Na¬ 

ture^ the Diamond, 1797, p. 128. S. On the Actiots 
of Nitre upon Gold pud Platina, p. 219- 4. On the 
different sorts of Uske used in Agriculture, 17.99, p- 
S05. 5. On the Composiliou of Emery, 18(^, p. Sps. 

6. On two Metttlsfottnd in the Black Powder remain¬ 
ing after the Solution rf Platina, 1804, p. 411. 7- On 
an easier Mode' of procuring Polasstum than that 
tuhieh is wow adojded, 1814, p- 578- 8. Om the 
Means of producit^ a double DutiUatim by the same 
Heat, p. 587. 

9. The analysis of A Volcanic Substance containing 
the Boracie ydcid appeared in the Transactions of the 
Geological Society, ^o\. \, \S\\^ 

Mr Tennant was tall and slight in his person; his 
face was thin, and his complexion light; he resem¬ 
bled a little the portraits of Locke; he was general- 

4 o 
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Tennant ly negligent in hia dresst but, on the wholet'agree* 
able in his appearance. He was distinguiihea foe 
good sense, for quickness of perception, and for pe« 
netrfition; but, as his friend and biographer IVIr 
Whishaw observes, in the admirably energetic sketch 
that he has given of his character, he was one of* 
those who, to use the words of Dr Joiinson, " with¬ 
out miicii labour, have obtained a high reputation, 
and are mentioned with reverence rather for the 
{Mssi'ssion than the exertion of uncommon abilities.” 
*' His curiosity and activity were incessant; he had 
a vigilance of observation which suffered nothing to 
escape him, and was continually gaining new infor¬ 
mation from a variety of interesting sources. But 
although the knowledge thus acquired was remark¬ 
able for its correctness, and complete for the pur¬ 
poses of its possessor, yet the industry and perse¬ 
verance, by which it ought to have bera. embodied 
and made permanent for the benefit of others, were 
too ofltcn altogether wanting. The ardour and en¬ 
ergy of Mr 'feniiant’s mind co-operated unfortunate¬ 
ly, in this respect, with his want of metltod and of 
systematic habits of application; since he was con¬ 
stantly pressing on to new discoveries, instead of ar¬ 
ranging and bringuig to perfection those which he 
liad already made. His memory was a great store¬ 
house of discoveries, and hints for discovery, of as¬ 
certained tacts, probable conjectures, and ingenious 
trains of reasoning relative to the various important 
subjerts upon which he had at any time been en¬ 
gaged. 'i'hesc he was continually treasuring up, 
witli the intention of reducing them to order, and 
preparing them for use at a more convenient season. 
But tiuit iieriod rarely arrived. In the carelessness 
of intellectual wealth, he neglected those stores of 
knowledge which he had accumulated, and suffered 
them to remain useless and unproductive, till his at¬ 
tention was recalled, to them, perhaps after a long 
course of years, by some new tact or discovery, some 
remark in conversation, or other accidental occur¬ 
rence.' 

The effect of his peculiar cast of humour was 
heightened by a perfect gravity of countenance, a 
quiet tamiiiar manner, and a characteristic simplicity 
of language. He was ffrmly attacbeil to the general 
principles of flreedom, being fully convinced "of 
their influence in promoting the vq|glth and happi¬ 
ness of nations; a due remrd to these principles, he 
considered as the only solid foundation of the most 
imjmrtant blessings of social life, and as the peculiar 
cause of that distinguidied superiority, which our 
own country so happily enjoys among the nations of 
Europe." "The raeerfui activity of a populous 
town, the improvemaits in the steam-engine, the 
great galvanic experiments, and abdve all the novelty 
and extent of the prospects afforded by diat re¬ 
volution in chemiem science which has illustratetl 
our own age and country; these magnificent ob. 
jects, when presented to Mr Tennant’s mind, excited 
in him the liveliest emotions, and called for the most 
animated expressions of admiration and delight.’* 

" Up thoiij^ himself passimiate and irascible; and 
ogftahily his feelings were quick; but they were 
tlilnsitoiy." He possessed a strong sense of high 
liunoiir, as well as of duty; and his liberality and 
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humanity were evinced some practical occurrences Tennant 
in -which he had occasion to exercise them : his' _ II 
steward bad defrauded him, and when tjie day of ^^°°^” ”' 
reckoning ckme, had destroyed himself: he not only 
forgave the debt, but provided also for the widow 
and her family. 

" His amiable temper and unaffected desire of 
giving pleasure, no less than his superior know'ledge 
and talents, had rendered him highly acceptable to 
a numerous and distinguished circle of society, by 
^j^m lie was justly valued, and by whom his pre¬ 
mature death teas sincerely lamented. But the real 
extent of his private wurtli. the genuine simplicity 
and virtuous indpj[>endence of his character, and the 
sincerity, warmth, and constancy of his friendship, 
can only be felt and estimated by those to whom ha 
was long and intimately known, and to whom tlie 
recollection of his talents and virtues must always 
remain a pleasing tliough melancholy bond of 
union.” 

[Whishaw in3 Thomson’s Canals, Vol. VI. 1815. 
p. 1, 80. . (a. l.) 

THOMPSON (Sir Benjamin, Count BUiVT- 
FOUD), a well known Natural Philosopher and 
Political Economist, was bom in 1753, at a village in 
New Hampshire, then called Rumford, and now 
Concord. 

His father died while he was very young, and his 
mother married another man, who banished him from 
her house almost in his infancy: be inherited only 
a small pittance from an uncle, who died soon after 
his fatlier. A clergyman named Bernard showed 
him great kindness, and taught him some of the 
higher mathematics at an early age, so that at four¬ 
teen he was able to calculate and delineate an eclipse 
of the sun. He had been intended for some com¬ 
mercial employment; but he preferred the jiursuit 
of literature in any form: he attended the lectures 
of Dr Williams, and aiWwards those of Dr Wiii- 
throp, the astronomer, at the College of " Havard 
and while he was still a stripling, he was established 
in temporary occupation of a village schoolmaster; 

hoping, however, for an early opportunity to engage 
in some more agreeable employment: and at nine¬ 
teen, he was fortunate enough to obtain the hand of 
Mrs Rohe, (daughter of Mr Walker, a clergyman, ■ 
who had been employed with considerable creiiit in 
conducting some public business. For a year or 
two he lived retiresl and happy: but having obtain¬ 
ed a commission of Major in the Militia from the 
Governor of the province, together with some other 
distinctions, of a*dvil nature, he was consequently 
led to adhere to the party of the Royalists, and Ke 
was soon obliged, by the success of the Independent 
forces, to take refuge at Boston, then occupied by 
the English troops. It was in November 1773 hat 
he secretly quitt^ his residence, leaving his wife, 
whom he never saw again, and his infant daughter, 
who joined him twenty years after in Europe. 

He was employed to raise a regiment for the 
King's service; but when Boston was evacuated, in 
177 G, be was sent with some important dispatches 
to England. Here he soon acquired the confidence 
of Lc«d George Germaine, then Colonial Secretary 
of State, and was appointed Secretary of the province 
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Thompton. pf Georgia, though he never exercised the office: 
' but he remuined attached to that departmoit of the 
public service. 

In 1777 he commenced hia career as an experi¬ 
mental philosopher, by employing his leisure hours, 
during a visit to Hath, in making some experiments 
on the cohesive strength of different substances: and 
upon his return to London, he communicated them 
to Sir Joseph Banks, with whom he formed an inti¬ 
mate acquaintance, which he kept up throughout 
the remainder of his life. In 1778 he was admitted 
a Fellow of the Royal Society, and he made in that 
year his’ first experiments on gunpowder. In order 
to pursue these experiments, he went, in 177.9, on 
board of the Victory of 110 guns, commandecl by 
his friend Sir Charles Hardy. He passed the whole 
of the campaign on board of the fleet; and the re¬ 
sults of the observ.'itions, that he then made, ftimish- 
ed the materials of a chapter whicli he contributed 
to Stalkart’s 'J'rcatise on Naval Architecture. He 
added to it a code of signals for tlie Navy, which 
was not published. In 1780 he was appointed 
Under iiecretary of 'State, and he was constantly 
employed, for some little time, in the office on the 
business of the war. He succeeded, by means of hia 
American friends and agents, in raising a regiment 
of cavalry, called the King's American Dragooqii, of 
which he was appointed Lieutenant-Coloiiel Com¬ 
mandant; and this success induced him to go to 
America to serve with it. At Charlestown .he ■ was 
entrusted with the command of the remains of the 
cavalry of the British army he speedily restored 
die discipline of the corps, and gained its confidence 
and attachment: he often led it on against the enemy, 
and frequently with considerable success- He pro¬ 
ceeded, in 1782, to New York, where he assumed 
the command of his own regiment, having received 
the colours from the hand of Prince William Henry, 
now Duke of Clarence. In the autumn, General 
Clinton was succeeded by Sir Guy Carlton, whoso 
friendship and confidence he speedily obtained: his 
regiment was recruited from the fragmcn|8 of several 
others, and he was sent for Uie winter to Hunting¬ 
don in Long Island. He was chosen, in 1783; to 
conduct the defence of Jamaica, which was then 
threatened by the enemy: but the general peace 
supcrseclcfl the necessity of the intendra expedition.- 
After his return to England, he made great efforts 
in the cause of the loyalist officers,' and he was suc¬ 
cessful in persuading the Ministry to make a proper 
provision for tliem : he was himself made a.full 
Colonel, upon the recommendation of General Carl-' 
tun, only two years after -his appointment as Lieu¬ 
tenant-Colonel. He had acquired a strong predilec¬ 
tion for a military life, and was desirous of being 
sent with his regiment to the East Indies: and when 
the regiment was reduced, he wished to serve with 
the Austrians in a war which was then meditated 
against the Turks. 

With this view he left England in September 1763, 
and on his passage to Boulogne, he an agreeable 
sliip-mate in the person of Gibbon, the historian', 
who did justice to his merits as a " soldier, philoso¬ 
pher, and statesman." At Strasburg, his appearance 


on the parade in hia uniform excited the attention Thompson, 
of the present King of Bavaria, then Prince Maxi- ' 
milian of Deux Ponts, who invited him to his table, 
and being delighted with the accuracy and extent of 
his military knowledn, gave him a strong recom¬ 
mendation to his uncle, uien Elector: and instead 
of a day or two, ns he had intended, he staid a fort- 
night at Munich. He was also very cordially re¬ 
ceived at Vienna, and passed a part of the winter 
there; but the -war against the Turks not taking 
place, he went by Venice and the Tyrol again to 
Munich, where he arrived in the winter of 1784; 
and being formally invited by the Elector to enter 
his service, he went to London to ask leave to accept 
the proposal; and it was granted him, togetlier with 
the honour of Knighthood. On his return to Bava¬ 
ria, he was made a Colonel of cavalry, and Aide-de- 
Camp-General to the Elector. The first four years 
of his residence at Munich were principally employ¬ 
ed in acquiring information, and in preparing his 
plans of reform: and in the mean time he continued 
his physical researches. He made his first experi¬ 
ments on heat in 1766, during a journey to Man- 
heim. In 1783 he was made Chamberlain to the 
Elector, and member of the Academies of Munich 
and of Manheim: in 1786 he received fVom the 
King of Poland the Order of St Stanislaus i in 1787 
he t^ a journey to Berlin, and was made a mem¬ 
ber of the. Academy of Sciences of that city: in 1788 
he was appointed Major-Gctieral of the Bavarian 
cavalry, and Privy Counsellor of State; and he was 
placed at the head of the War Department, in or¬ 
der to pursue his plana for the improvement of the 
army. 

It was in 1789 that he established the House of 
Industry at Manheim: he founded also the Military- 
Academy of Munich; he improved the military Po¬ 
lice of the country; he formed Schools of Industry 
for tlie wives and children of tlie soldiers; and h« 
embellished the city by a new arrangement of tho 
public gardens. The House of Industry at Munich, 
which he has described at large in his EMsys, was 
founded in I790: and from this period, may be dat¬ 
ed the total abolition of mendici^ in Bavaria. His 
exertions were rewarded by the rank of Lieutenant- 
General of the Bavarian armies, and by a regiment 
of artillery. In he was created a Count of tho 
Holy Roman E^ire, and obtdined the Order of 
the White Eagle. 

Hia health having suffered from constant applica¬ 
tion, be obtained perraission te take a journey into 
Switxerland and Italy, and he returned to Bavaria 
in 1794. He had a severe illness at Naples, and lie 
was not tuflficiently recovered, upon his return, to re¬ 
sume hia active duties; but he employed himself in 
writing the first five of his Ettavs, In 179.'ii he 
came to England in order to publish the Euayx, and 
in hopes of exciting the public attention to the im¬ 
portance of attempting a similar reform among the 
lowest orders in Great Britain.' He went to Dublin 
in 1796, te pay a visit to Lord Pelham, now Earl of 
Chichester, then Secretary of State for baland; and 
be was of essential service in the arrangement of se¬ 
veral of the public institutions of that country. He . 
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Thotopioii. was made a Member of the Uoyal Irish Academyi 
and of the Society for the Encouragement of Arts; 
and he received, after having left the country, the 
public thanks of the Grand Jury of the county of 
Dublin, and of the Lord Mayor of that city, as well 
as of the Lord Lieutenant at tiie head of the Go¬ 
vernment. Upon his return to London, he super¬ 
intended some improvements at the Foundiing Hos¬ 
pital, and presented several models of machines and 
impicmenu to the Board of Agriculture: and he 
established two prises, for discoveries relating to 
Heat and Light, by placing two sums of L. 1000 in 
the British and in the American funds, to be adjudg¬ 
ed biennially, for Europe by the Eoyal Society of 
London, and for America by the American Aca¬ 
demy of Sciences. 

He was recalled to Bavaria by the exigencies of 
the moment, which were such its to cause the Elec¬ 
tor to take refuge in Saxony ; General Moreau hav¬ 
ing advanced with bis army to the confines of Bava¬ 
ria. After the battle of Fricdberg, Count Rumford 
was left in command of tlie Bavarian army, with in¬ 
structions to act according to his discretion under 
the circumstances that might occur; and his firm¬ 
ness was such, as to prevent either the Austrians or 
the French from entering Municli. On the Elec¬ 
tor’s return, he was plactm at the head of the de¬ 
partment of the general police of Bavaria. His ex¬ 
ertions in this office were such, as to impair the state 
of his health, and by way of an honourable retire¬ 
ment, he was sent to England in the capacity of 
Envoy Extraordinary and Minister Plenipotentiary: 
hut being a subject of the Kiop of England, he was 
judged incapable of being received as the diplomatic 
agent of a foreign court, and be, therefore, continu¬ 
ed to live in England as a private individusd. 

Hu was very active about this time in projecting 
and superintending the establishment of the RoyH 
Institution of Great Britain, which was more parti¬ 
cularly intended for the application of science to the 
conveniences and comforts of civil and domestic life, 
but which has been no less successful in giving op¬ 
portunity and facility to some of the most refined 
researches in chemistry and natural philosophy that 
have distinguished the age, than in serving as a me¬ 
dium for making the treasures of science accessible 
to the less studious part of the pi^ic, and as a mo¬ 
del fur a variety of other similar unnertakings in dif¬ 
ferent parts of the world. 

Count Rumford was soon afterwards officially in¬ 
vited to America by the government of the United 
States, v/ith an offer of an honourable establishment 
in a public situation; but he considered it as incon¬ 
sistent with his engagements in Europe to accept the 
proposal. In the autumn of 1800, when be went to 
Scotland, a visit of ceremony was paid him by the 
magistrates of Edinburgh: he was consulted respect¬ 
ing the abolition of mendicity, and the measures that 
he recommended were speedily executed with com¬ 
plete success. He was made an honorary member 
of the Royal Society, and of tlie Royal College of 
Pilliicians ^f Edinbivgh; and he received a gold 
MUff box as a compliment for bis assistance in re- 
^ forming the culinary estabJisbnieDt of Hertot’s Hot. 
pita). 

10 
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After so active and diversified a career, it was not TlKsnpwn. 
toi»be expected that he would be satisfi^ with 
monotony of a permanent residence in London: he 
was so accustomed to labour for the attainment of 
some ebject, that when the ofajeet itself was com* 
pletely within bis reach, and the iabour was ended, 
the prospect, which ought to have been unifonuly 
bright, became spontaneously clouded, or even the 
serenity became unenjoyable for want of some clouds 
to afibrd a contrast. He bad fitted up a small house 
at Brompton, with every contrivance for comfort and 
convenience that could render it fit for the abode of 
hospitality and of luxury ; and the arrangements are 
fully described in the Bibiiatkeque Britannique of 
his friend. Professor Pictet; but after all he never 
was known to give a single entertainment in it. The 
enthusiasm excited by the novelty of some of his in¬ 
ventions had subsided, and lie was even mortified by 
becoming, in common with the most elevated per¬ 
sonages of the country, the object of tlie impertinent 
attacks of a popular satirbt. It was partly, however, 
if not entirely, the superiority of the climate of 
France, that determined him to remove to Paris in 
the spring of 1802: he went in the summer to Mu- 
qich, and the foliowiog year he made a tour in Switzer¬ 
land and in Bavaria, accompanied by Me. Lavoisier, 
whogi he married soon after their return: but their 
habits were incompatible with matrimonial comfort, 
and they separated soon after; Count Rumford re¬ 
tiring to Auteui], about four miles from l-’aris, where 
he occupied a house wliicli had formerly belonged to 
Helvetius and to Cabanis, while his lady continued 
to live in the metropolis. His latter years were pass¬ 
ed almost wholly in solitude; lie saw only his neigh¬ 
bour Mr Caoeleux, Mr Underwood, and a Mr Par¬ 
ker, an American: he did not even attend the sit¬ 
tings of the Institute, though he had been made one 
of its eight foreign associates some time before, and 
always retained a high esteem for its secretary Cuvier, 
and for some others of its members. His income 
was abundantly sufficient for his own expenses, hav¬ 
ing obtained from the gratitude of the King of Ba¬ 
varia a pension of L. 1200 a year; and. he was al¬ 
lowed by Bonaparte to remain unmolested, though a 
British subject, when it was found that he had no 
intercourse with society, amusing himself principal¬ 
ly in widking about his garden, and in a solitary 
game of billiards. Ho had so completely persuad¬ 
ed himself, in the latter part of his life, of tiie great 
superiority of broad wheels above narrow ones, that 
be drove about the streets of Paris in a broad wheel¬ 
ed chariot; wid having rediscovered, after Professor 
Leslie, that black bodies radiate more heat than 
others, he wore, in Uie winter, a white hat and a 
white coat, in order to economize the heat of his 
person. “ These peculiarities, and a peremptory un¬ 
yielding disposition,” says one of bis biographers, 

** were the causes that set him apart from social In¬ 
tercourse, and in all his connexions in life,' seem to 
have rendered him less tlie object of personal attach¬ 
ment than of esteem for his talents and activity.” 

He was about to return to England when lie died, 
the 21 St August 1814, leaving only one daughter, 
who still resides in his house at Brompton. 

1. Count Ruroford’s first publication appears to have 
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Thompaon. been the chapter on Marint ArtUlery that he fur- 
' nithed to Stolkart'a Treatise on Naval Architecture, 


1780. 

2. Nem Experimenlt on Gunpoitader, wth the De- 
aariplion oj an Eprouvetle. Phil. Trans. 1781. P. 
230. The effect of tlie powder on the ball was 
measured by the recoil of the pieces with a correc* 
tion deduced from the recoil when the piece was 
empty. It was observed to be sooner heated when 
fir^ without ball than with it. The force of the 
powder is made at least ISOO atmospheres, upon 
llobios's principles. 

S. New Experiments upon Heat. Phil, Trans, 
1766. P. S73. These experiments relate princi* 
pally to the conducting powers of various mediums 
for heat; but the results are unavoidably compiU 
cated with the effects of radiation, in consequence 
of which a vacuum is supposed to possess a con¬ 
ducting power more than half as great as that of 
common air. 

4. Experiments on the Production of Dephlogisti- 
rated Airfrom Water with various Substances. Phil. 
Tram. 1787. P. 84. These experiments tend to 
show that the air obtained, by Priestley and Ing^ 
housz, from plants under water, was derived rather 
from the water itself than from the substances im¬ 
mersed in it. 

5. Exjieriments made to determine the Positive and 
Relative Quantities of Mmstare absorbed from the AU 
mosphere bi/ Various Substances, P. 240. He finds 
that wool is more absorbent of moisture than any 
other substance compared with it; and hence ex¬ 
plains tlic supposed advantage of woollen worn next 
the skin. 

G. Experiments on Heat, Phil. Trans. 1792. P. 
48. Tliu author attributes the effect of loose sub¬ 
stances in obstructing the passage of heat to their 
attraction for air, and to their impeding its circola- 
tion; and ho supposes this to be the only manner 
in which elastic fluids communicate heat. 

7. Acoounl of a Method of Measuring the Compa¬ 
rative Intensity of Light emitted by Luminous Bo¬ 
dies. Phil. Trans. 1794. P. 67. Placing them 
at such distances, that the shadows cast by each 
may appear equally dark. 

8. Letter announcing a Donation for a Pfise Me¬ 
dal. Phil. Trans. 1797. P. 215. 

9 . Experiments to determine the Force of Fired 
Gmjwmder. P. 272. This force he BU{qioses to 
amount to between 20,000 and 50,000 atmospheres, 
instead of 10,000, as Bernoulli computed' it; but he 
makes a great mistake in supposing that the whole 
of the water which can possibly be contained in the 
gunpowder would be sufficient to furnish as much 
steam as would be required, siaoe steam, under a 
pressure of 20,000 atmoapherM, must be considera¬ 
bly more dense than water itself. (See Stkam 
Engine, in this Supplement.) 

10. Inquiry concerning the Source of the Heat ex¬ 
cited by Friction. Phil. Trams, 1798. P. 80. The 
capacity of the chips of iron afibrded by friction in 
boring a cannon, was found not to differ from that 
of tlie iron in its original state: hence it is inferred 
that the beat could not have been^furnished by tliem. 


and that it must probably have been generated. Mr Ihompnni. 
Haldalt afterwards repeated the experiment under 
circumstances still more decisive; and Sir Hum- 
plu-y Davy showed that two pieces of ice rubbed 
together, in a room below the freeBing temperature, 
would melt each other. 

11. Inquiry concerning the Chemical Properties 
that have been attributed to Light. P. 4-49. He at¬ 
tributes these properties to the effect of an intense 
heat confined to a small space; but tlic later expe¬ 
riments on the chemical effects of the spectrum are 
sufficient to supersede this opinion. 

IS. An Account of a Curious Phenomenon ob¬ 
served OH the Glaciers of Chamouny, with some Ob¬ 
servations on the Propagation of Heat in Fluids. 

Phil. Trans, 1804. P. 23. An effect depending 
on the expansion of water in cooling near the freez¬ 
ing point. 

14. Concerning the Nature of Heat, and the Mode 
of its Communication. P. 77» He conjectures that 
cold is a positive quality, capable of being propagat¬ 
ed by radiation. 

Several of these memoirs were reprinted under 
the title of Philosophical Papers. Vol. It 8. Lontl. 

1802. 

15. The Essays constitute 4 volumes 8vo. Lond. 

1795 . . 1800. Reprinted 1800. In French, 2 v. 

8. Genev. 1799. Reeetul de Rapports . , sur les 
Boupes. Par. 1801. They are 18 in number. 

i. Account of an Establishment fur tlic Poor at 
Munich. In Ital. S. Venice, 1798. 

ii. On Establishments for the Poor in general. 

iii. Of Food, and of Feeding the Poor. 

iv. Of Chimney Fireplaces. 

v. Account of several Public Institutions formed 
in Bavaria. 

vi. On the Management of Fire, and the Economy 
of Fuel. 

vii. On the Propagation of Heat in Fluids, ex¬ 
tending to Liquids tlic doctrine which he had before 
advanced respecting Elastic Fluids. 

viii. 9n the Propagation of Heat in Various Sub¬ 
stances. PhU. Trans. 

ix. Experimental Inquiry concerning the Source 
of Heat excited by Friction. 

X. On Kitchen Fireplaces and Kitchen Utensils. 

xi. On Chimniy Fireplaces. 

xii. On the Salubrity of Warm Rooms in Cold 
Weather. 

xiiit On the Salubrity of Bathing, and the Con¬ 
struction of Warm Baths. 

xiv. Sup(dementary Observations on the Manage¬ 
ment of Fires. 

XV. On rile Use of Steam for Transporting Heat. 

xvi. On tlie Management of Light in Illumination, 
with an Account of a New Portable Lamp. 

xvii. On the Source of the Light manifested in the 
Combtntion of Inflammable Bodies. 

xviiik On the Exceiient Qualities of Coffee, and 
the Art of Making it in Perfection. 

16 . llwre are several little papers on Steam Kitch¬ 
ens, on the Strength of Soft MalaiaU, find on some 
other similar subjects, in the first numbers of the 
yoamo/f of the Royal Institution. 8. Lond. 1800. 
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Thonipion 17 . The series of investigations relating to Heat 
Tidei. which Count Ituinford began to comniu* 

nicate to the Ituyai Society, were continued, ond ra¬ 
ther more fully detailed, in several of the volumes of 
the Memoirt ’of (he Imtilule, Mathcmaticnl Class; 
into which they were, of course, admitted as the 
productions of a Foreign Associate- The first of 
tlicse is ill the sixth volume. 4. Par. 1H06. P. 71t 
containing a Description qf a Netv Instrument; a 
thcrmoscope, or a differential thermometer, resem> 
biing that of Leslie. ( 18 .) The second, P. 74- Re~ 
scarves on Heat; showing the effect of the diftcr- 
ence of surface on radiation. ( 19 .) P> 8B. 
Further Experiments, in the effect of blackening the 
surface. (20) iv. P. 97 . Researches Continued; 
on the different properties of bodies willi respect to 
radiation, and to coMucting power. (21.) v. P. I 0 (i. 
Further Researches ; some good experiments on the 
passage of heat through solids. (22.) vi. P. J23. 
Experiments on the Heat of the Solar Raps ; which 
was found not to be affected by their convergence or 
divergence, or by their having met in a focus and 
crossed each other. (23.) vii. Vol. VI I. i. 1806. 
P. 78* Remarks on the Temperature of Water at the 
Maximum of Densilp ; making it 41° of Fahrenheit, 
or 6 ° centigrade. Phil. Trans. 1804. (24) viii. 
Vol. VIII. I. 1807. P. 223. On the Dispersion of 
the Light of Lamps bp Screens of Ground Glass, 
Silk, and so forth, with a Description of a Netv 
Lamp. (25.) ix. P. 249. On the Cooling of Li- 
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quids in Vases of Porcelain, gilt and not gilt; 8hoir.> 
tag the utility of gilding them externally, with some 
good reasoning on the nature of heat. , 

26 . He was latterly engaged In composing a work 
• on The Nature and j^ects of Order, which he never 
completed, although no person was better qualified 
to write on the subject. 

Count Rumford certainly possessed ponsiderablo 
facility of invention, and there was a very laudable 
spirit of originality in his views and modes of rea¬ 
soning, although he had never leisure to acquire pro* 
found learning in any department of study. ** In 
person he was above the middle size, with a dignified 
and pleasing expression of countenance, and a mild¬ 
ness in his manner and his tone of voice. He was 
ambitious of fame and distinction, and had too greatn 
propensity to dictate,*' without sufficiently regarding 
the opinions of others who were of equal authority 
with himself. His mode of life was abstemious, and 
his health was even supposed to have suffered from 
too gi'eat abstinence, though his regimen was much 
more the result of medical opinions respecting his 
health, than of bis own peculiar taste ior temper¬ 
ance. 

[Pictet, Biblwthique Brilanniqne, and Baldwin’s 
Literarp Journal. Gent. Mag. Vol. LXXXIV. Ai- 
kin’s General Biographp, X. 4. Lond. 1805. Chal¬ 
mers’ Biographical Dictionary, XXIX. 8 . Lend. 
I 8 I 6 .J (a. l.) 
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TIDES. 


The investigation of the phenomena of the tides 
has been justly considered as uniting some of the 
greatest difficulties that occur in the various depart¬ 
ments of natural philosophy and astronomy. *It im> 
plies, first, a knowledge of the laws of gravitation, con¬ 
cerned in the determination of the forces immediately 
acting on the sea, and of the periods and distances of 
the celestial bodies, which modify the magnitudes and 
combinations of these forces; and secondly, of the 
hydraulic theories of the resistances of fluids, and of 
the motions of waves and undulations of all kinds, 
and of the theoretical determination of the form and 
density of the earth, as well os of the geographical 
observation of the breadth and depth of the seas and 
lakes, which occupy a part of its surface; so that 
the whole subject affords abundant scope for the ex¬ 
ercise of mathematical skill, and still more for the 
employment of that invention end contrivance, which 
enables its possessor to supersede the necessity of 
prolix computations, wherever they can be avoided. 

The history of the theory of the tides is naturally 
divided into several periods in which its different de- 
partnients have been progressively cultivated. The 
•agents, frooi the times of Posidonius and Pytheos, 
and the moderns before Newton, were contented' 
with observing the general dependence of the tides 


on the moon, as following her transit at an interval 
of about two hours, and their alternate increase and 
decrease not only every fortnight, but also in the lu¬ 
nar period of aibout eight years; the second step 
consisted in the-determination of the iiagnitudo 
and direction of the solar and lunar forces, by which 
the general effects of the tides were shown, in the 
Principitt, to be the necessary consequences of these 
forces r the third great point waa the demonstration 
' of Maclaurin, that the form of an elliptic spheroid 
affords an equilibrium under the action of the dis¬ 
turbing forces concerned; while the further contem¬ 
porary illustrations of the subject by Euler and Ber¬ 
noulli, though they afforded some useful details, in¬ 
volved no new, principle that can. be put in coinpetU 
. tion with Maclaurin’s demonstration: the fourth im¬ 
portant step was made by Laplace, who separated 
the oonsideraUon of the fahk, affording mere equili¬ 
brium, from that of the motion occasioned by the 
continual change of that form, while former theo¬ 
rists hod taken it for granted, that the surface of the 
sea very speedily assumed the figure of a fluid actu¬ 
ated by similar forces, but remaining perfectly at 
rest, or assuming instantly the form in question. 
Laplace’s computation is however limited to the case 
of an imaginary ocean, of a certain variable depth. 



auumed for the convenience of calculatieo, rather 
then for any other reaaon. Dr Thomas Young has 
extendetl Laplace's mode of considering the pheno¬ 
mena to the more general case of an ocfan covering 
a part only of the earth’s surface, and more or less 
irregular in its form; he has also attempted to 
comprehend in his calculations the precise effects of 
hydraulic friction on the times and magnitudes of 
the tides. As far as the resistance may be supposed 
to vary in tho simple ratio of the velocity, Dr Young's 
theory is sufficiently complete, and explains several 
of the peculiarities which are otherwise paradoxical 
in their appearance; but there' still remains a diffi¬ 
culty to be combated with respect to the effects of a 
resistance proportional to the square of the velocity, 
and this, it is hoped, will be in great measure re¬ 
moved in tho present article, which, however, from 
the space that is allotted to it, must be considered 
rather as a supplementary fragment than as a com¬ 
pete treatise. It will be divided into four sections: 
The first relating to the contemporaneous progress of 
the tides through the different seas and oceans, as 
collected from observation only: the second to the 
magnitude of the disturbing forces tending to change 
the form of the surface of the earth and sea: the 
third to the theory of compound vibrations with re¬ 
sistance ; and the fourth to the application of this 
theory to the progress and successive magnitudes of 
tlie tides, as observable at any one port. 

8ecT. I.—0/ the Progress of Contemporary Tides, 
as inferred from the times of High Water in Differ¬ 
ent Parts, 

The least theoretical consideration, relating to the 
tides, is that of their progress through the different 
parts of the ocean, and of its dependent seas. The 
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rather vations that have been recorded are, for the purpose 
ng has of tracing the forms of the lines of contemporary 
pheno- high water with accura^ or with certainty, althougn 
ivering they are abundantly sufficient to show the hnpoist- 


they are abundantly sufficient to show the impossi¬ 
bility of deducing the time of high water at any 
given place from the Newtonian hypothesis, or even 
from that of Laplace, without some direct observa¬ 
tion. It might ht least be supposed very easy to 
enumerate the existing obervations, scanty os they 
may be, in a’correct order; but there are a number 
of instances in which it is wholly uncertain whether 
the time observed at a given port relates to the tide 
of the same morning in the open ocean, or to that 
of the preceding evening; this inconvenience may, 
however, in some measure be remedied, by inserting 
such places in two different parts of the table, at the 
distance of hours from eac^kgther. The follow¬ 
ing Table is the result of the bempproximation that 
could be obtained in this manner, the principal hour 
lines having been partially traced on a map of tlie 
world, in order to afford some little direction to the 
correct insertion of the times of high water without 
the material error of half a day. The three great 
natural divisions of the Atlantic, the Paciffc, and the 
Indian Oceans, are distinguished into diff'erent co¬ 
lumns, and some of the places, which seem to form 
separate systems of tides, are still further Subdivided 
in a similar manner; but this arrangement may easily 
be neglected by those who are inclined to question 
its propriety. The principal authorities are the Jfe- 
quisite Tables / Lalande’s Treatise, in the fourth vo¬ 
lume of his Astronomy; a manuscript Hydrographi¬ 
cal Memoir by Mr Henry Foster, Lieut. R. N. of 
his Majesty’s ship Conway, Capt. Rasil Hall; and 
A Series of Observations made at the Island of As¬ 
cension in 1820, by Captain Campbell, R. N., oblig- 


analysis of these ought to be very completely attain- ingly communicated by Captain Hall to the author 
able from direct observation, if the time of high wa« ol this Article, 
ter bad been accurately observed at a sufficient num* 

. * . . - . . .. _— _ rw _ nr _ At .. rv fl_i 


ber of ports throughout the world ; and, on the other 
hand, if the earth were covered in all parts with a fluid 
of great and nearly uniform depth, the tides of this 
fluid wouldtbe so regular, that a very few observa¬ 
tions would be sufficient to enable us to deduce the 
whole of the plienomcna from theory, and to trace 
the great waves, which would follow the stin and 
moon round the globe, so as to make its circuit in a 
day, without any material deviation from uniformity 
of motion and succession. Having collected, for the 
actual state of the sea and continents, an abundant 
store of accurate observations of the precise time of 
high water with regard to tlie sun and moon, for 
every part of the surface, and having arranged them 
in a table according to the order of their occurrence, 
as expressed in the time ofuy one meridian, we might 
then suppose lines to be dnRI^n on a terrestrial glrae,, 
through all the places of observation, in the same or¬ 
der; and these lines^would indicate, supposing the 
places to be sufficiently numerous, so as to fiimish a 
scries of tides very nearly contemporary, the direc¬ 
tions of the great waves, to which that of the pro¬ 
gress of the udes in succession must be perpendicu¬ 
lar. If, however, we actually make such an attempt, 
we shall soon flud how utterly inadequate the obser* 


Tabls of the Time (f Hiob Watee at the Full and 
Change iff the Moon ; reduced to the Meridian of 
Greenwich. 


- is --- 

Atlantic. Pacific. Indian. 

Longitude 

I H.W.Cr.T. 


ir. M. 

H. M. 

S. Georgia. 

1 . 26 W 

1. 0 

Cape of Good Hope. 

l.U £. 

1.30 

St Helena. 

0.‘i3W. 

2.38 

Goree Island. (See below) 



Cape Corse. 

Canaries. (See below) 

0. 7 

3.35 

Rio Janeiro . 

2.53 

4.58 

I. Martin Vaz . 

1.56 

5.41 

I. Ascension. 

0.57 

5.42 C. 

Christmas Sound . 

4.46 

7.10 

St Jago . 

I.S4 

t 7.34or 
{12.34 Lai. 

Pt. D^sir^ ,. 

4.20 

8.35 

St Helena, S. A. 

4.40 

8.40 

QuiboM.'.. 

5.29 

8.59 

Sierra Leone. 

0.53 

9- 8 

Easter I. 

7.19 

9-19 

St Julian's . 

4.35 

9-20 
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Atlsntie. Pacific. Indian. 

LongitiHlB. 

II. W. Gt. t. 

.Maragnnn, Mouth. 

S.SO 

9.20 

9.20 

St John’s^ Nowf. . 


(luaduloupa '. 

4. 7 

10. 7 

10.21 Lai. 

Panama. 

5.21 

I'ortugas .. . 

4..51 

10.51 

(!tipc lUannn ... 

8.16 

10.34 

Bermudiu . 

4.14 

11.14 

Martinique. 

4. 5 

11.35 

Guayaquil . 

5.17 

11.17 

Senegal . 

1> U 

11.36 

Callao . 

5. 8 

11.38 

Halifax . 

4.14 

11.44 

Marquesas. 

(Jiicbec .^. 

9.16 to 

9-17 

4 . 4.4 

1146 to) 
12.16 J 
12.14 

Cape La Hogue..TT.. 


12.38 

VnnAfYlA —. 

5.21 

12.41 F. 

fiibniltjir. .... 

0.20 

12.50 

l'\inchal.. 

5.22 

1. 8 

13.10 F. 
13.42 

i’ortoliello. 

5.19 

13.19 

LS. (irorgiii . 

2.26 

13.26?] 

13.28 

Cape Kiijador. 

0.58 

Funchal. 

1. 8 

13.42 

('hurchill 11. ^ 

6.17 

13.37 

I’, ol Wales’s I'ort f 

I't-rccra ... 

L49 

4.57 

J 13.34 or^ 

New York. 

tl4. 4 J 
1.3.57 

('npf' Virg- . 

.4. 1 

14. 1 

HAfllz. 

0.23 

ri4. 5 
uncertain 
14. 9 

B* . 

10.24 

V'ipjTiii f^npp, T*iit. 

4..'2 

14.32 

ViilpHriiittO. 

4.49 

4.57 

14,. 50 


14.57 

CiiH’pp Tj^liind .. 

1.10 

15.10 

YnrL Fnrt . 

6. 9 

15.19 

Lisbon .,... 

0.37 

1.1.22 

Mnnti^Rj llhi4 . 

0. 6 

15.36 

Tnnna. 

11.19 

15.41 


O-IS 

1^. 3 

Ujiyonno . 

0. 6 

16. 6 

C. St Vincent . 

0.36 

16 . 6 

(]orunna... 

0.37 

16. 7 

nellislc . 

O.I 2 W. 

16.12 Lai. 

PolminiH . 

18.12 

16.12 

Port Cornwallis, And. 
|{nrfin]le.. 

17.49 

0. 5 

16 .19 

16.20 

Vannc’S ... 

0.11 

16.24 

St Paul de Leon i 

0.16 

/16.38 or 

.\lorlaix J 

Iluchfort... 

0. 4 

J 18s 0 

16.49 

Bear Island ... 

5.20 

17.20 

Christmas Island. 

Cliiloe.. 

19.24 

5 . 0 

17.24 

17.30 

Cape Clear . 

0.38 

17.38 

Annamocka . 

11.39 

1.3.25 

0.34 

17.89 

18. 1 

18. 4 

St Veter and Paul 

Awatsha | 

Kinsalo, .... 


Atlantic. Pacific. Indian. 

Looglnide. 

II. W. Gr. T. 


H. K. 

11. M. 

Eddiatone . 

0.18 

18.18 

Falmouth . 

0.20 

18.20 

Rotterdam I. 

12.21 

1S.31 

Drake’s Island, Plymouth. J 

0.17 

18.32) 

Plymouth .\ 

0.17 

18..47 J" 

Ayranches... 

0. 5 

18.35 

Eaoowo . 

11.38 

18.38 

St Maloes ... 

0. 8 

I8.38(.50ft: 

Londonderry. 

0.29 

I 8..59 

Tonga taboo . 

12.20 

19.10 

Granville. 

0. 6 

1921 

Pudyona ... 

IS. 1 

19..^1 

St F'ancisco. 

8. 8 

19.33 

Cork . 

0.34 

19.34 

Bristol . 

O.IO 

7.10 

Barfleur. 

0. 5 

20. 5 

Cherbourg. 

0. 6 

20. 6 

Venus Pt. Otah. 

9.58 

20.36 

. Mauritius. 

20.10 

20.40 

Lizard . 

0.21 

20.45 

Nootka Sound . 

8.27 

20.47 

Guernsey . 

0. 9 

20..54 

Vulo Condore. 

18.53 

21. 9 

Calcutta . 

18. 6 

21.11 

Sevchclics Aim. 

20.18 

21.12 

Stromness. 

0.14 

21.14 

'New --ealund 

12.13 

12.55 

21.23 

2;J.,54. 

Honfleur . 

0. 1 E. 

21.29 

Havre... 

0. 0 

21.30 

Sve'»*t>ra and C. > 
uuardafui ) 

20.30W 

21 .30 

Caen . 

0. 1 

21.31 

Ulictea . 

10. 6 

/ 21.39 to 
) 21.42 

Iluahctnc . 

10. .4 

21.55 

Sliorcham . 

0. 1 

22. 1 

Foul Ft. Mud. 

20.41 

22. 1 

I'otany Bay . 

13.55 

1 2 I.. 0.5 or 

123.55 

St Valery en Caux . 

0. 3 E 

22.12 

Macao... 

tG.2()VV. 

22.16 

St Valfy sur Somme . 

0, 6 E. 

22.24 

Dunn- . 

0. 5\V. 

22.20 

Brighton. 

0. 1 

22..31 

Dublin.. 

0.25VV. 

22.35 ? 

Abbeville . 

0. 7 E. 

22 57 

Ueachy Head . 

0. 1 E. 

22.59 


Cowes 

Needles M* «*k ••• •••••• ■«« 

Anholt . 

Boulogne. 

Hastings . 

Deal Castle . 

Dover. 

Dengencss. 

Dieppe . 

Portsmoutb 


0. «W. 
0. 6W. 
0 . 4.7 E. 
0. C 
0. 3 
0 . 0 
0. 5 

0. 4. 

0. 4. 
:21.28W. 

1.17 

0. 4,W. 


2.'!. r> 
23. a 
2:1. IH 

23.24 
23.27 
23 .TJ 
23.40 

23.4.1 

23.4.1 
2.3..I-8 

. 2.-5 27 
23.1.) 
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Atlaatic. Pacific. Tndian, 

Longilnde- 

H. W.Or. Z. 


B. U. 

B. u. 

Ostend . 

0.12 £. 

24. S 

Nieuport . 

o.i; 

24. 4 

Gravelines. 

0. 8 E. 

24.22 

Aberdeen . 

0. 9W. 

24.84 

Alderney .. 

0. 9 

25. 0? 

Bergen . 

0.21 E. 

25. 9 

False Bay. 

22.45^ 

25.16 , 

Drontheim. 

0.41 Ej 

25.34 

Uouen .... 

0. 4W. 

25.41 

Aberdeen'. 

0. 9 

25.54 

North Cape. 

i.48 E. 

26. I 

Leith and Kdinburgli ... 

0.13 W. 

26.33 

Amsterdam . 

0.19 E. 

27.11 

llultcrdam. 

0.18 

27.12 

London Bridge. 

0. 0 

27.15 

Archangel. 

2.36 E. 

27.24 

Bordeaux . 

0. 2W. 

27.32 

Hamburg . 

0.40 E. 

29.20 


O.S5 E. 

29.25 

Antwerp . 

0.18 E. 

30.12 

Scolt Head . 

0. 3 

30.17 


0. 2 

30.43 

Hague . 

0.17 

81.58 

Leostoife . 

0. 7 

34.23 

London Bridge . 

0. 0 

(39.45) 


It may be immediately inferred from this table, first, 
That tlic line of contemporary tides is seldom in the 
exact direction of the meridian, as it is supposed to 
be universally in the theory of Newton and of La¬ 
place ; except, perhaps, the line for the 21st hour in 
the Indian Ocean, which appears to extend from 
Socotoru to the Almirantcs anil the Isle of Bourbon, 
lying nearly in tlie same longitude. Secondly, That 
the sotitiiern extremity of the line< advances as it 
passes the Cape of Good Hope, so that it turns up 
towards the Atlantic, which it enters obliquely, so ns 
to arrive, nearly at the same moment, at the Island 
of Ascension, and at the Island of Martin Vaz, or 
of the Trinity. Thirdly, After several irregularities 
about the Cape Verd Islands, and in the West In¬ 
dies, the line appears to run nearly east and west 
from St Domingo to Cape Blanco, the tides pro¬ 
ceeding due northwards; and then, turning still 
more to the right, the line seems to run N. W. and 
S. £., till at last the tide runs almost due east up 
the British Channel, and round the north of Scot¬ 
land into the Northern Ocean, sending off a branch 
down the North Sea to meot the succeeding tide at 
the mouth of the Thamej- Fourthly, Towards Cape 
Horn again there is a g(^ deal of hrregiUarity; the 
hour lines are much compressed between South 
Georgia and Terra del Fuego, perhapa on account 
of the shallower water about the Falkland Islands 
and South Shetland, 

In the fifth place, At the entrance of the Pacific 
, Ocean, the tides seem to advance very rapidly to 
New Zealand and Easter Island; but here it appears 
to be uncertain whether tlie line of contemporary 
tide should be drawn nearly N. and S. from the 
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Gallapagot to Terra del Fuego, or N. E. and S. W, TUsa 
from Easter Island to New Zealand; or whether 
both these parUal directiona are correct: but on 
each side of this line there are great irregularities, 
and many more observations are wanting before the 
progress of the tide can be traced with any toler¬ 
able accuracy, among the multitudinous islands of 
the Pacific Ocean, where it might have been hop^ 
that the phenomena would have been observed in 
their greatest simplicity, and in their most genuine 
form. ' 

Lastly, Of the Indian Ocean the northern parts 
exhibit great irregularities, and among the rest they ' 
afibrd the singular phenomenon observed fay 
io the Port of Tonkin, and explained by Newton in 
the Principia: the ^uthern puts are only remark¬ 
able for having the hour lines oFcontemporary tides 
considerably crowded between New Holland uid die 
Cape of Good Hope, as if the seas of these parts 
were shallower than elsewhere. 

These inferences respecting the progress of the 
tides are not advanced as the result of any particu¬ 
lar theory, nor even as the only ones that might 
possibly be deduced from the table: thus the suppo¬ 
sition that the direction in which the tides advance 
must be perpendicular to the hour lines of contem¬ 
porary tides, is not by any means absolutely without 
exception, since a quadrangular lake, with steep 
shores in the direction of the meridian, would have 
the times of high water the same for every point of 
its eastern or western halves respectively, and there 
could be no correctly defined direction of the hour 
lines in such a case. But if any portion of the sea 
could be considered as constituting such a lake, its 
properties would be detected by a sufficient number 
of observations of high water, and the existing tabic 
docs not appear to indicate any such cases that re¬ 
quire to be otherwise distinguished than as partial 
irregularities. There may aBo be some doubt re¬ 
specting the propriety of the addition of 12^ hours 
that has been made to the time of high water in the 
north eastern parts of the Atlantic: but it scenes 
extremely improbable that the same tide should 
travel north easterly into the English Channel and 
into the Northern Ocean, and at the somq time 
westerly across the Atlantic, as it must be supposid 
to do, if it were considered as primarily originating 
in the.neighbourhood of the Bay of Biscay; on the 
other hand, the bending of the great wave rottnd 
the continents of Africa' and Europe seems to be 
very like the sort of refraction which takes place on 
every shelving coast with respect to the common 
waves, which, whatever may have been their primi¬ 
tive prigin, acquire always, as they spread, a direc- 
rion more and more nearly parallel to that of the 
coast which they are approaciiing: and the suppo¬ 
sitions which bare been here advanced respecting 
the succession of die tides in different ports, jdlow- 
iog for the effect of a multitude of irregidaritlea 
proceeding from partid causes, appear to be by far 
the most probable .that can be immediately infer¬ 
red from the table, at least in its present state of im¬ 
perfection. 
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I'idcf. 


Sect. ll^Of the 


Distiirliing Fanes that 
(he Tides. 


occasion 


Since the phenomena of the tides, with regard to 
tlieir progress through the different oceans and seas," 
n thejr exist in titc actual state of the earth’s surface, 
appear to be too complicated to allow us to hope to 
rcd^ucu them to computation by means of aby general 
theory, we must, in the next place, confine our at* 
tention to the order ip which the successive changes 
occur in any single port, and having determined the 
exact magnitude of the forces, that tend to change 
the form of the surface of the ocean at different 
pcrtpds, and having also examined the nature of the 
vibratory motions, of which the sea, or any given 
portion of it, would be susceptible, in the simplest 
cases, after the cessation of the disturbini; forces; 
we must afterwards endeavour to combine these 
causes, so as to adapt the result to the successive 
phenomena, which are observed at different times in 
any one port. 

Thkoiiem a. (“ E.”—Nicb. Journ. Jul. ISIS.) 
The disturbing force of a distant attractive body, 
urging a jiarticle of a Buid in the direction of the 
surface of a sphere, varies as the sine of twice the 
altitude of the body. 

The mean attraction, exerted by the sun and moon 
on all the separate particles composing the earth, is 
exactly compensated by the centrifugal force derived 
from the earth’s annual revolution round the sun, and 
from its monthly revolution round the common centre 
of gravity of the earth and moon: but the difference of 
the attractions, exerted at dilfercnt points of the earth, 
must necessarily produce a disturbing for(*c, depend¬ 
ing on the angular position of the point with regard 
to the sun or moon, since the centrifugal force is the 
■same for them all; the disturbing force being con¬ 
stantly variable for pny one point, and depending 
partly on the difference of the distance of the point 
from the mean distance, and partly on the difference 
of the direction of the lumipary, from its direction 
witli respect to the centre, or, in other words, on its 
parallax. 

It wiil be most convenient for computation to con- 
Bf^r both these forces, for a sphere covered with a 
fluid, as referred to the direction of the circumference 
of the sphere, which will differ but little from that of 
the fluid: and it will appear that both of thebi^ when 
reduced to this direction, will vary os the nroduct of 
the sine and cosine of the distance from the diameter 
pointing to the luminary, that is as half the sine of 
twice the altitude: for the difference of gravitation, 
which depends on the difference of the distance, will 
always vary as the sine of the distance from the bi¬ 
secting plane perpendicular to that diameter, and will 
be reduced to .the direction of the surface, by dimi¬ 
nishing it in the ratio of the cosine to the radius: 
and effect of the difference of direction,will be 
origibtdly proportional to tlic sine of the distettce from 
the diameter, and will in like manner be expressed, 

a en redpeed, by the product of the sine and cosine; 

1 each force, thus reduced, will be equal, where it 
is greatest, to half of its primitive magnitude, since 
sin cos 45°=:^. *' Thus, the gravitation towards the 
1 


moon at the earth’s surface, is to tlie gravitation to¬ 
wards the earth as 1 to 70 times the square of GOj, or* 
to 2B6 217 s and the former disturbing force is to the 
whole of this as 2 to 60|^ at the point nearest the 
moon, and the second os 1 to 60| at the equatorial 
plane, and the sum of both, reduced to the direction 
of the circumference, where greatest, as 3 to 121; 
that is, to the whole force of the earth’s gravitation, 
as 1 to 10 334 000; and in a similar manner we find, 
tiut the whole disturbing force of the sun is to the 
weight of die particles as 1 to 25 736 000.” Or, if we 
call the moon’s horizontal parallax p, and substitute 

^ for the distance, the whole of the lunar disturbing 


force in the direction of the surfiice will be 


8. if 
2 , 70 


, 8 
‘140 




or, if B be the moon’s zenith distance 


from any j^oint of the surface,sin cos a. 

Theorem [F]. The inclination of the surface 
of an oblong spheroid, slightly elliptical, to that of 
the inscribed sphere, varies as the sine of twice the 
distance from the circle of contact; and a particle 
resting oh any part of it, without friction, may be 
held in equilibrium by the attraction of a distant 
body, [situated in the direction of the axi8.J 

If a sphere be inscribed in an oblong spheroid, the 
elevation of the spheroid above the sphere must ob¬ 
viously be proportional, when measured in a direction 
parallel to the axis of the spheroid, to tlie ordinate 
of the sphere, that is, to tlie sine of the distance from 
its equator, and when reduced to a direction perpendi¬ 
cular to tlie surface of the sphere, it must be propor¬ 
tional to the square of that sine; and the tangent of 
the inclination to the sucfacc of the sphere, which is 
equal to the fluxion of the elevation divided by that 
of the circumference, must be expressed by twice the 
continual product of the sine, the cosine, and the 
cllipticity, or rather the greater elevation, e, the radius 
being, considered as unity: so that the elevation e 
will also express the tangent of the inclination where 
it is greatest, since 2 tin cos ; and the incli¬ 
nation will be eveiy where as the product of die sine 
aud cosine. 

If, therefore, the density of the elevated parts be 
considered as evanescent, and thmr attraction be 
neglected, there will be an equilibrium, when the 
cIlipUcitv it to the radius m the disturbing force to 
the whole force of jp;ravitation: for each particle, 
situated on the surface, will be actuated by a dis¬ 
turbing .force tending tow^s the pole of the spheroid, 
precisely equal and contrary to that portion of the 
force 01 gravitation which urges it in the opposite 
direction down the inclined surface. Hence, if the 
density of the sea were supposed inconsiderable, in 
comparison widi that of the earth, the radius being 
20 839 000 feet, the greatest height of a lunar tide in 
equilibrium would be 2.0166 feet, and that of a solar 
tide .8097 : that is, supposing the moon’s horizontal 
parallax about 57', and her maM vV of that of the 
ea{th. 
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Trxorem C. {[6]. The diiturbing sttraetioo of 
the thin riiell, contained between a tpheroidical lUr- 
&ce and its inecribed sphere>.Tariea in the same pro¬ 
portion as the inclination of the surface, and is to the 
relative force of gravity depending on that inclina- 
tlon, as three times the density orthe shell, to five 
times that of the sphere. 

^ We may imagine the surfitce of the sphere to be 
divided by an infinite number of parallel and equl 


distant circles, beginning from any point at which a of which the distance is S sin • the reduefion for 

___•_ -*4__J ____ aLS.. 1 _*1.__ w_J i*_ 


gravitating particle is situated, ai^ we may suppose 
all these circles to be divided by a plane perpendi¬ 
cular to the meridian of the point, and. consequently 
bisecting the equatorial plane of the spheroid; it is 
obvious, that, if the elevations on the opposite sides 
of the plane be equal at the corresponding points of 
each circle, no lateral force will be produced; but 
when they are unequal, the excess of the elevated 
matter on one side above that of the other sida^will 
produce a disturbing or lateral force. Now, the ele¬ 
vation being everywhere as the square of the distance 
c from the equatorial plane, we may call it ftr*, and 
the dilTerence, corresponding to aqy pobt of that 
semicircle, which is the nearer to the pole of the 
spheroid, will be *")• 

c'-l-x" is always twice the distance of the centre of 
the supposed circle from the bquatorial plane t and 
tlie distance of this centre from that of the sphere 
will be cos >)/, if 4 be the. angular distance of the 
drcic from its pole; and’calling p the distance of 
this pole, from the equatorial plane of the spheroid, 
the distance in question will be cos 4 9t 
3 c'+x"=2 cos 4 ft onfi ^difference le' —a" 
is twice the actual sine of the adc' i in the supj) 08 ed 
circle, that isj^twice the natural sine, reduced in the 
ratio of unit to the radius of this circle, which is sin 


thia distance is as its square to 1 ; and for the direc¬ 
tion, as the*, distance to sin 4 i together making 

• gin 

the ratio of - -and the ultimate fluxion of 

8 sm ’J 4 

the force will be sin 4 cos p sin cos 4 

•in 4 *4 cos *4 . , 4 . 

s — 1 — S i ' 1 , d->t<=2gw... , / ... I sin co8pd4; but 

8 sin ®i 4 8 sin *|4 ^ ^ 

si^, 4=2 sin cos i 4 > fbe fraction becomes 

8 sin • cos ^^4 

8 sm ^^4 

i’ 4 *^>n *i 4 )=cos •J' 4 —cos *'J 4 +co 8 ®i4=2 cos* 
|\|a-.cos *^4' Now, taking the fluent from 4=1) 

to 4=180“, we have 2 J’' cob *i42^J4 =' 7 ’ 5 ’ 

andy’^coa *}4x3di4=a> (Art. Fluents, n.'S 6 lr 
3 


■ cos 4=COS *^4coS 4 =COS *^4 (cos* 


859) t the difference being ^ 


4 

’ 3 ’ 


whence Uie flu- 


4 1 


ent of die force is found 2e« nn cos px -7 X -1 call- 

5 H 


ratio 01 unit to tne rauius or raw circie, wnicn is sin , ^ _ j 

4, reduced again to a direction perpendicular to' the tng the density of the fluid - ; or, where it is great- 
equatorial plane; whence s/>-y^2 sin f sin 4 coS p: - ” 


and x'*—.^'*=4 sin d sin cos 4 •)» cos p. Hence 
it follows, that, in different positions of the gravitating 
particle, the effective eievation^t each point of tiie 
surface, similarly situated with rfij^peetto it, is as the 
product of the sine and cosine of its angular distance 
p from the equatorial plane, the otiterquantitiee-con- 
cemed remaining'the same in all positions. But the 
inclination of the surfkce of the sphmoid, as .well as 
the original disturbing force, variea in the same pro¬ 
portion of the product of the sine and cosine of the 
distance p: consequently, the suBi of this disturbing 
attraction and the original force will also vary as 
the inclination of the surflice, and van be in equili¬ 
brium with the tendency to descend towanfs the 
centre, provided that the ellipticitjr be duly commen¬ 
surate to the density of the elevated parts. 

Now, in order to findsiHe actual magnitude of the 
disturbing attraction for a shell of given density, we 
must compute the fluent of 4 e sin MS sin-cos 4d4 
sin cos p, reduced first according to the distance 
and direction of each particle from the given gravid 
tating particle; and we must comparo tiie fluent witii 

4 * 

the attraction of the whole sphere at the distance 
of the radius or unity. But for the angle d, the por- 


eBt,a!n cos p being s:4, i while the attraction of 
5 « 

the sphere itself ls~w, which is to ^ ~ as 1 to ~. 
^ S Bn 5« * 

and aince the elevation e expresses also tlic maxi¬ 
mum of the relative force of gravity depending on 
the tangent of the inclination ('Ibeorem B), it is oh- 


3e 

fious that the disturbing attraction -- must 


be to 


the refative force 


e, os - to 5. 
n 


Corollary 1. If ii=:l, as in a homogeneous fluid 
sphere or spheroid, the disturbing attraction be- 

comes and this attraction, together with the pri- 

'init^ force ^ must express the actual elevation e. 


or -f/ssa, whence/s= and e = |/,:;|ferii 


5 


■mg 


2.024 and 5.042 for the magnitude of the solar and 
lunar tides, when Jsz.SOQl and 2.0166 respectively. 
But this is obviously far from the actual state of the 
problem. 


tlon of the force acting in the common direction of 
siq d is to the whole attraction at the same distance' 
as sin il to 1, so that the attractive force of any point 
of the semicircle wiO be 4s sin ^d sin cos 4 cos 
p, and its fluxion will be as sin’^Md, of which the 
fluent is —J sin cos d, nr when ^180“, and 
Iw 811^4 '*ill express the effect of the disturbing at¬ 
traction of the semicircles, of which sin 4 the ra¬ 
dius, reduced to the direction of the middle point, 


TUf*. 



664' 




<■*- 


CoroUary 2. Supposing »=5>4 (See Joum, JB< /. 
Apr. 1820), we have and c=s:^=g/; so that 

the height of the primitive tides of an ocean of watcr^ 
covering tlie whole surface of the earth, such as it 
actually is, ought to be .911 for tlie solar, and S.£7 
for the lunar disturbing force: that isf supposing the 
sea to be without inertia, so ns to acconiinodate it¬ 
self at once to the form of equilibrium. But, in the 
actual state of the irregularities of the seas and con¬ 
tinents, it is impossible to pay any regard to this se¬ 
condary force, since the phenomena do not justify 
us in supposing the general form of the surface of 
the (ksean such as to give rise to it. 

Theorem D. When the horizontal surface 

of a liquid is elevated or depressed a little at a given 
point, the effect will be propagated in the manner of 
a wave, with a velocity equal to that of a heavy body 
which has fallen through a space equal to half the 
depth of the fluid, the form of the wave remaining 
similar to that of the original elevation or depression. 
lUiutr, Celetl. Mcoh. 378. p. 318. 

Scholium. The demonstration of this theorem im¬ 
plies that water is incompressible, and that the pres¬ 
sure of each particle placed on the surface is instan¬ 
taneously communicated through the whole depth of 
tlie fluid to the bottom. These suppositions are not 
indeed strictly accurate in any cose, but they intro, 
duce no sensible error when the surface of the wave 
similarly affected is large in comparison with the 
depth of the fluid. A modern author, of celebrity, 
seems to have taken it for granted, that the pressure 
is propagated with the same velocity downwards and 
laterally; at least, if such is not his meaning, he has 


CorMary S- ‘Rie vibrations of the water supposed 
to be contained in a canal, following the direction of' 
the..equator, and 90^ in length, would be synohronoua 
wiA the passage of a wave 180“ in breadth, over any 
point of a can^ of the same depth, and surrounding 
the whole globe. * 

Scholium 2. It has been usual to consider the ele¬ 
vation of the tides, as identical with that of an oblbng 
- spheroid, measured at its vertex, and therefore as 
amounting to twice as much as the depression 
of -the same spheroid at the equator, considered 
in relation to the mean height belonging to a 
sphere of the same magnitude: but, the- supposition 
is by no means applicable to the case of u globe, 
covered partially and irregularly with water, so that 
in almost all cases of actual tides, the elevation must 
be considered as little if at all greater llinn the de¬ 
pression, as far as this cause only is concerned ; 
there are, however, some other reasons to expect, 
tliat the elevation of the great wave might oilen ar¬ 
rive at a distant port in somewhat greater force than 
the depre^iop. 

Theorem F. m. The oscillations of the sea 
and of lakes, constituting the tides, are subject to 
laws exactly similar to those of pendulums capable 
of performing vibrations in the same time, and sus¬ 
pended from points which are subjected to compound 
regular vibrations, of which the constituent periods 
are completed in half a lunar, and half a solar day 
[^or in some particular cases a whole dayj.' 

Supposing the surface of the sea to renmin at rest, 
each point of it would become alternately elevated 
and depressed, in comparison with the situation in 
which It might remain in equilibrium; its distance 
from this situation varying accordingito the regular 

laaav nJ* . nV __ .1 1*1 
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sions; 


bcensoniewhatunfortunatein thechoipeofhisexpres- oI' the pendulum (see Theorem B); .and like 
' ■ ■ ■ all minute vibrations, it will be actuated by forces 

indirectly dependent on, and proportional to, this 
distance; so that it may be compared to a pendulous 
body remaining at rest in the vertical line, about 
which its point of suwension vibrates, and will con- 

_. s* .a . . . 


but there- seems no reason whatever, why 
water should communicate force more slowly when 
it is perfectly conflned, than ice would do; and the 
divergence of the pressure of a certain portion of the 
surface of water, elevated a little, for example, above 


tlie rest, may be compared to the dhoer^etice of a sequently follow the motion of the temporary hori- 
suund entering into a detached chamber Iw an aper- zon, in the same manner as the pendulum follows the 

__f .u,. _:.u .1.,. _ r-—. —i.. l • -. • - * ■ 


ture of the same size with the given surface, which is 
probably small in comparison witli its direct motion, 
but equally rapid, and in botli cases depending on the 
modulus of the elasticity of the medium. 

Theorem E. A wave a symroetrio^ form, 
with a depression equal and similar to its el^atiou, 
striking against a solid vertical obstacle, will be re¬ 
flected, so as to cause a part of the Airface, at the 
distance of one fourth of its whole breadth, to 
remain at rest; and if diere be another opposite 
obstacle at twice that distance, there may be a per¬ 
petual vibration between the surfaces, the middle 
point having no vertical motion. Nat. PhiLl. p. 
289.777. 4, '■ 

S^ium 1. The elevation and depression of a ^ 
sphHvid, compared with the surface of the sphere of 
equal magnitude, exhibits a symmetrical wave in the 
sense pfthe proposition: and it is not necessary, that 
the shores should bo very rocky or perpendicular, in 
order to produce a strong reflection; for, even the 
yfliiration of the water in the bottom of a common 
' hemispherical basin is considerably permanent. 


vibtption of its point of suspension, cither with u 
direct or a retrograde motion, oceording to circum¬ 
stances, which will be hereafter explained : the ope¬ 
ration of the forces concerned being perfectly analo¬ 
gous, whether we consider the simple hydrostatic 
pressure depending on the elevation, or the horizon¬ 
tal pressure, deriv^ from the inclination of tlie sur¬ 
face, or the AilereDtial-force immediately producing 
eievatlott and depression, depending on the variation 
of the horizontal pressure, and proportional to the 
curvature, of the surface. It becomes therefore ne¬ 
cessary for the theory dtsthe tides, to investigate 
minutdy the laws of these compound and compulsory 
vibratiotts; -which, togedier with the resistances 
feting them, will be the subject of the next sec- 


Seot, III—(y the Effitds of Resistance in Vibrating 
Motions, uihether Simjde or Compound? 

Theorem G. irdtv-f..ifd(-f-i}sds-|-Z}wd}sO; wc 
have e f w-f-—1 sc; hie bcmg=l. 



. SekoUuttt. For the beUer understandins of the 
^ mode of inveati^tioD which will be eroplojed ip 
these propositions, it will be proper td premise some 
remarks on the investigation of fluxional equations, 
by means of multipliers. A person, unacquainted 
with the language of modem mathematicians, would 
naturaHy understand, by a " criterion of integrabili* 
ty,** some mode of distinguishing an expression that 
wo'iid be integrateoT, from one that was untractable: 
while, in fact, this celebrated criterion relates only to 
the accidental form in which the expression occurs, 
and not to its essential nature. If we take, for in* 

stance, the well known case of the fluxion of hl^ 

■ y 

hb—hl^, we have~--^=-^^^^^, and making 

this=o, wc have also yda;— xdyssO; and this cxpres* 
sion no longer fulfils the conditions of integrabiHtj^, 

until we multiply it again*by—, and restore it to 

xy 

its perfect form. The direct investigation of such a 
multiplier is generally attended by insuperable diffi* 
culties; and the best expedient, in practical cases, 
is to examine the results of the employment of such 
multipliers, as are most likely to be concerned in the 
problem, with indeterminate coefficients, and to com¬ 
pare them with the equations proposed. In common 
cases, the finding of fluents, t^ben only one variable 
quantity is concerned, requires little more than the 
employment of a Table such as tnat of Meier Hirsch, 
or that which constitutes the Article Fluents in this 
Supplement ; a^d the demonstration of the truth of 
the solution is in general furnished at once, for each 
case, by taking -the fluxion of the quantity inserted 
ill the Table as the fluent: but for the separation of 
diiferent variable quantities, where they are involved 
with each other, the employment of proper midti- 
pliers is one of the most effectual expedients; and 
it is still more essential to the ieiution of equations 
between fluxions of different orders, or their coeffi¬ 
cients. Sueh equations require in general to be 
compared with sopie multiple of the expontf^ftial 

quantity which affords fluxions of successive 
orders, that have simple relations to each other, 
especially when dt is considered as constant,' The 
multiples of sin Ct, and cos Ct, pre also very useful 
in such investigations, and for a similar reason; but 
the solutions that they afford' are cotsnmonly less 
comprehensive than the former; though they arp 
often simpler, and more easily obtahied. , It Is not, 
however, necessary that the exponent of 'the multi¬ 
plier should flow uniformly^ as will appear< firom the- 
first example of a problem which has been .sidved by 
Euler in his Meckaniet: the subsequent examples 
will possess somewhat more of novelty. 


; and, lastly, p+aj:=A,qzi^-^gs 

’ consequently the fluxion of e’®' t 

AD-^B\ . 

I IB equal to nothing, and that quantity 


IDD 


Denumslration. The fluxion .of e”* (lo-fJM-fq) is 
® "* (d»-f.pd«+(n»+d»)zse"*dtt-f (/>-f «}) 

fit 

di-f-ndsds-f-Rwds); and comparing with this e (da 
-l-ild<-f-i3tdj<4-Z)wdj), we have nsA npszB^ and 


is constant, or equal to c. , 

Example. Let the given equation be that of a cy¬ 
cloidal pendulum, moving with a resistance propor¬ 
tional to the Square of the velocity, or -|- jBe-— 

* 

Scholium 2. The space s being supposed to begin 
at the lowest point ,of the curve, the fluxion dr is ne¬ 
gative during the descent on the positive side, and 
the force du« is consequently negative, and equal, 
when there is no resistaore, to Bs, B being a posi¬ 
tive coefficient, equivalent, in the case of gravitation, 

to ^or^,l being the length of the pendulum, and 

gthe descent of a falling body in the first second, 
^e coefficient —D is negative, because the resist¬ 
ance acts in a contrarpr direction to that of the force 
Bt, as long as t remains positive, and coincides with 
it on the negative side. But in the return of the 
pendulum the signs are changed; so that the Equa¬ 
tion can only be applied to a single vibration: since 
the two forces in question oppose each other in the 
same pointa of the curve in which they before agreed, 

' ds® 

while the square ^ must always remain positive. 

Solution. If we multiply the given equation by dr, 

dr® 

and moke the square of the velocity, or ev=:u>=: 

we have dr ^-|-JBrdr—JD^drsiO^iJdw-fBrd^ 

27(«dr, and'which, com¬ 
pared with tile theorem, gives us 0 for A, SB for B, 
and->-2D for JD; and the solution becomes 


B B \ B 


B 


ce** t and if wssO when r=sX, we + 

ce s-O, or, putting p-fee =0, 

khd car—jS being also + 

Wc may also substitute-r for X—r, and 

■fie- 


-]» ce^Di 


M ,,ii| become =—pe—*^/and 


2DD 


—3Z)r 




HDD 


(1—re + 


2Z>r). Now = 1—2Dir+ SW—JDM 
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and (1 e — ^ + 2Z)X— this difference being alao ^; so that the diaplatieinent. 

aOtf—4JD*>.ff+2flV + 4fl-’Xfl®—DJV—...; 8 

whence {2Ds^2D (x-a) + of‘he point of greatest velocity ia| of thedi&rence 


2D*ff - ..) = 


B 

2DD 


(4D’Xff—2DV—4D^>.«*.. . ) 


=zB ( 2 X(»—7tf» + gDyff® — gD*?ff«+ . • .)• 


2Bt B . n n s ^ 
rv = «, suice andr^jyi=—cc = 


Jb ; .h.». U™-*’, »d ,= 


2/)X), and 2Dc =; 2J>X — hi (1 + 2DX), and c =: 

... ^=Z)x*--iw+.. . 

J5 

And since x= 25f< ’’^e have xs=^^^(2jDx— hl[l+ 

2m]). 

Lemma, For the reversion of a series, or of a finite 
equation, if z=iix+6**+m*+ • • w® have — 


- » ^ /, »^22) I "t I T} 

ssX—£ r,to—ye 4. 




2DCe+r]), and k beingss^t, z= 


jB_B 

2DD d' 


z*+ 


By 27K<—X) 8Z)v 
2D2J* 


+ ^ "’e”' ! but we have seen that 


e (ff—X)=^ and-~z becomes |■g^4•2J<p— 


j ou 

/ 

B 


tf=—+ DX*-hSE>*X».... or fc=2X^Jj&X» + , 

7 ^ 3y* 9y^ 3 * U,, jjjg r* 4 .Pf*^ q,« 

. ..; the difference of the arcs of descent and ascent 


..., and by substituting the powers of this series 

z 

F 


*1 5* A * 5 

^feeing *i7^^ and the difference of two socc^sive vi- + we find Asslj as=^p, c=;gP*—|a • • •; 

3 ® 

8 11 

brationa -DX*. when the resistwce is very smidl; and Hencp drssd,y—^ 

8 o 9 
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of the successive vibrations. 

Scholium 2. If K be the value of w when Die 
would be equal to the force of gravity, and DKssBl 

s:2g, we have 2>=:^, or being the height from 

CoroHary 1. From this solution we obtain the which a body must fall to acquire the velocity ,JK, 
point at which the velocity is greatest; and, by re- ^ I j 

versing the equation, wc may also find the extent of since Kzz4fgH, Dzr.--^, and 2Dz:-^ 
the pribration. For when dn)=0, we have ,Bsdss= " 

ZAvds, and BsesDw, which is the obvious expression Scholium 3. It is natural to imagine that we might 
of the equality of the resistance to the propelling obtain the time from the equation expressing the ve- 
force. Putting the greatest value of tur=x, and the locity in terms of the space, if we merely expanded 

B Ji 1 

corresponding value ofssis, we have *=f**® ^*^®e of~ into a new aeries, by means of the 

B 

jy, --- 


Newtonian theorem: but^he fluents thus obtained 
for the expression of the time are deficient in conver- 
gcncy; and a similar difficulty would occur if we ex>- 
pressed e in terms of tv by reversing the series, and 
divided its fluxion by ,/u>. The ingenuity of Euler 
^ has, however, devised a method of avoiding these iu- 

^2Dtx—t). consequently hly = 2D (x-~{) = h){ 14 - conveniences, by supposing the time to begin at the 

point where the velocity is a maximum; and it will 
be necessary, in this investigation, to follow liis steps, 
with some slight variations. 

Corollary 3. In order to find the time of vibra¬ 
tion, we take s—Ifcrr, and *—tt)=z, then s=:r-f j, e 


l4J-‘—21a&^<‘4-6a*6d4‘3a*c*—a^c , 

-. r— •. t 

o® 

The proof of this well known formula is the most *=S--o-|i(2Dr+2DV+|zFr3-h 

readily obtained by means of a series with indemr- \ » n 

minatc coefficients, such as »=sjZz 4’®**+•• •• ’rhich, JlyjMJ. . . | ——r —r -Dt ® - ^ DD»*— , 

by actual involution, and by comparison with the 12 / D D S 

proposed series, will give the required valiiflk of the 2 1 

coefficients, as expressed in this I^mma. ^ s=»~Dv^—^DDr®—^DDV^-..., and-jy =:r* 

Coroflai-M 2. When wsso, we obtain from its value, . ‘t® ® B 

a 2 1 

divided by Be. the equation 2X = ye—±Dyfi+ + ... In order to reverse this se- 

as 

IdV*® __ and by reversing this series, we have «ci, we must put and v = Ay + »y*+cy* + 
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I ■xDSfilf + ‘ ’ * • fluxion, divided 

o 9 

bj the velocity vsz iy(x~2), will be the fluxion of 
z d? 

the time; or, since d^=2ydy and dy=^-^= 

6z , 1 ds D dz , 

,at—,j nT-o i/z ■Ji+ 


2^B^x 

P* . 

GBjD ^(xz—ssj 
1 


(* 


arc o sm 


^ '2J{*z—zz) SB^{k—-z) 

.,: and the fluent bdcomei 
2® // , , 


X arc u sin 


2s 


the equation is permanently applicable to the sue* 
cessive vibrations. Thus, in il^e second descent, on 
the negative side of the vertical line, Bs being nega¬ 
tive, and ,—s becoming nearer to 0, the fluxion d« is 
df 

positive, and A^- is of a contrary character to Bs, 
as it ought to be. 

SoltUiott. Since «=sJi4rtV(i-^*-“i5), and 0 = 
— B), it is obvious that the two ndi- 
cal quantities will be either possible or imaginary, 
accoraingly as I A* is greater or less than B. 

Case i. If A* is greater than 48, the resistance 
being very considerable, the solution becomes 


—s*]) • • •; the value pf 

diV 

=;c; and the velocity os=—^is(Jyf— 

jf velocity be sup- 


which, taken from esOtoxssx, is 2 - 7 ^— 

lyt 

... If we now make r negative, for 

the ascent of the pendulum, the coefficients p, n, 
.. ., B, D,. .., will change their signs, and the va- 

lue of # will be • • • • 

the sum of both being + 2 ^*^+ . •., Vhich 
fj IS bJSiJIS 

is the time of a complete vibration, and the diifer- 


4jy 

cnee g^/K/*+ 


The eflTcct of the resistance on 


the whole time involves, therefore, only the second 
and the higher powers of the coefficient of the re¬ 
sistance D : and it also disappears with the arc, as 
K, the square of the greatest velocity, becomes in- 
considerable with respect to tlie velocity itself, and 

. . O’ 

to the tune —... 

V" 

THEonEM H. If ~*+i4^-f 8s=0, dt being 

constant, we have c (ds4‘'>^fl0=c; nt beings^/I 
a=^A:jpj(lA^B). 

* IW# 

Demonstration. The fluxion of e (ds-f-osd^) 

is e”**(d®s-fBdsdr-|-(mdi-faMsd/)df)=ff"*(d*j4. («-f. 
m)dsdt4-sunsdt*); and, comparing Uiis fldkion with 
the proposed equation, we have, for the coefficients, 

jg 

a+mszA, and am=8; whence-|-i»=: ?!, «*— 

m 


posed to vanish when «=:X, and t=0, we have 0 = 

Cormary 1. Hence it appears that such a pen¬ 
dulum would require an inflnlte time to descend to 
the lowest point, since the velocity cannot have a 
linite value when s vanishes, the exponential quonti- ' 
ty never beginning negative. 

Scholium 2. The coefficient B may also be writ¬ 
ten, for an actual pendulum, as measured in English 

feet, -y, or if we call g the descent of a fall- 
i I 

ing body in the first second, which i|, however, de¬ 
noted, in the works of some authors, by ^g or even by 

Jg. If wc make when s=l, the force 

becomes sucirtbat —d*ss3Sd(®, and—4^= 32, 

df 

which is the true velocity generated by such a force 
in a second of time. Supposing k to be the velocity 
with whicb the resistance wodd become equal to 

the wdgh^..we must have, for A ^ > in order 
that the force represented by A mi^ become equal 
to that of gravity, and : and if h be the 
height from which a body must fall to gain the ve¬ 
locity i, since A= A~ =-^f=:f. Hence it fol- 

\ 4g kk h 


Am=: — B, mss ±:V(}>1^—8), and Unfylqr 
JiiA^^B). 

Example. Let the equation proposed be that of lows, 
a cydoidal pendulum, vibrating with a resistance £ 8<>- 1 

dfls «ds . possibility of alternate vibrations, nnd *~S^’ 


when A^ss.'^B, which is the time of the 


proportional to the velocity; that is, 


dr 


8s=0. 
Scholium 1. 


Hie resistance is here adequately 
expressed, in all cases, by the term A^, so that 


the resistance becoming equal to the weight when 
the body has fallen freely through one eighth of the 
length of the pendulum. 

Case ii. Supposing now the resistance to he more 
moderate, and to be less than 8, and making 


667 
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«a«^ we »hall have V(i^--B)=:V(—^)= ,i„ ihe „e of vibration i=X, we have ^ =:, 

iJ^Ci the solution of the equation, jr+ ^ aj ^ 

_ , COB Ct( 1+77?7T ): cos Ct being also, in this case, 

a=0, .ill lh«,b.d('.^“±'-‘“r3lxl 


( 


L5r+‘-‘' 


AA , X AA , 

Sc& 7= ‘+5CC’ 


_ —v \ 4rCL/ ouu g ou 

V—lCiJ^=0; whence, by takiag the two differ. ^ 8CC SB—SAA ^ AA 

eiit values in succession, and adding together their ^ SCC+AA 8B—-AA rR—AA 


halves, we obtain 


in d(.*"[. 


^-.ict+ —V—lCt 


—A 


corre- 


^ iponding to the verse sine of the time 
(dj4~ 2t/0 


—V—ICi 


M*)+ 




—A 






arc , in the circle represented by Ct, 

Corollary S. It follows that both v and s must 
vanish continually at equal successive intervals, when- 

—A 

ever ta Ct'=-~^ , and when cos CtszO, respectively; 


_ _ -Cs=ce^ • Now the imaginary 

2^—1 

exponential quantities, thus 


the descent, to the lowest point, will therefore occu. 
- fT A 

py the time corresponding to- 7 -f and the sul). 

combined, are the well " » 4^2t’ 


known cxnressions for the sine and cosine of the arc , ^ ^ A . , , e -i. 

Cl, (Efemf lUuAr. § 358); and the last equation may sequent ascent to : the extent of the vibra- 

be written thus, cos Ct t*®"* being always proportional* to 

ry _fi_A esvi _ _._. 


kAt dj , , . sin Ct^ 

ce""* ; whence u=:—;j7=|'4'f+-—r7;:Cf- 


ce 




cos Ct 


This fluent, if t were made to begin 


Corollanf 3, The greatest velocity must take 
d^ 

place at the point where W~+5jf=0, and//Cta Ct 
or ta Ctzsi-—^^, and cot Cl— 


when t>=0, would only afford us such expres. jIq ^ 

sions as have hitherto been found intractable; of. ^e neglect A^, cot Ct=jj^=co8 Ct 

but nothing obligc's us to limit the problem ^ 

to this condition, and it is equally allowable to 
make the time t begin wlten vss^At, the corre¬ 
sponding value of s being called e, then ^A(= 

.o™„ue«l, .=0. The.,»Uo. .ill 

then become — + CC< -f- 4/ld<=:0; whence his 


= j, very nearly. 

Corollary 4. The diminution of the successive vi- 
multiplier c~^'^^,wliicli. 


cos • ■ when C<=Sw, the wholes circumference, is 1— —r, 

• _,s _ ^ ^ ^ ^ 

and ■grwX, or is the diminution of the value of 

^ , or s=: cos Ct.e ; and, whcft^ <s=0, s = g when the pendulum returns to the place from 

•— f,, which it first set out, that is, the difference between 
“ s= cos t/f 


-hi cos Ct=c'-i^<=hl^^and ^ = 


i ssi ; coMoquently -sr cos CLe 


the lengths of two vibrations, each corresponding to 
^l-~~^At-{^AH*—^A¥+..>'^‘ But, since e= a semlclrcumfereiice, and this difference is to^t, 

—ds=t ( C^Ct.dt-{-i/fdt^, it tallows that v must or displacement of the point of greatest 

. 1 . * /t, velocity, which measures the greatest resistance, as 

vanish whenever CjjjCt+H=0, or when taC’<= ^ to 1, or as 3.1416 to 1. We have seen that, for a 


. resistance varying os the square of the velocity, this 

that Is, in the first instance, very nearly when proportion was as 8 to 3, or us 2.667 to 1. 
zC > CoroUdry 5. If the pendulum be supposed to vi. 

„ -A , -^A A \ A, A * second, the unity of time, the diminution 

^*=201 "■4CC' * of the arc 2X in each vibration will be IA x 2X, and 


= 1 + 


.. c*, ‘.h. prw. ^ ”„‘7S£S 


4CC’ 
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Tidet. tiie extent of the ere will be reduced from 2>. to 
—\NA •—kNA 

2X t so that if we make e * zsM, we have 

TIiuSj if in an hour 


m 


h\M:=z—iNA, ond 4=|,-hl -^ 


mi 


Taking s=(e 
Cl—C sin Ct), and 


cos Ct, we have 




- "It, 
~9B (m 


cos 


ddj ’»<, , 

W‘=’‘ <" 


cos Cl—Cm sin 


Ct. 


'N 31 * 

2 

the vibrations were reduced to -oftheir extcntj which 

is rather more than appears to have happened in any 
of Captain Kater's experiments, we should have N 
2 1 

=S600, and M=s-, whence A = X .4054651 

=.00022526, and ..^*=.000 000 050 75; and since 

2(=y=9.81, 

= Vb(i-^,)=.^b(|-^s) i •!» 

being only=:.000 000 000 65 ; or about one second 
in j 600 millions; that is in about 50 years. 

Scholium 3. Although the isochronism of a pen¬ 
dulum, with a resistance proportional to the velocity, 
was demonstrated by Newton, yet Euler appears to 
have failed in his attempts to carry the theory of such 
vibrations .to perfection; for he observes (MecAan. 
n. p. 312), FAsi ex his nppareat, tempora tarn at- 
eensuum quam descensuum inter teeste agualia, iamen 
(leterminari non piAest, quantum sit tempus tive de- 
sceiisHum tive atcensunm: neque etiam tempora de- 
scensuHin el ascensuum inter sc possunt comparari, 
yEipiatio euim rationem inter b et a definiens ita est 

oomplicata, ut ex ea elementum temporis^, per uni¬ 
cam variahilem nan possit txpr'mi. 

Scholium 4. In conftrniatioii of the solution that 
lias been here proposed, it may not be superfluous 
to show the truth of the result in a diflurent manner. 


Cm sin Ct—C* cob Cf)i whence 

5if=se"'*(m* cos Ct—SCm sin Ct—C* cos Ct^^^Am 
cos Ct—AC sin Cf-\-U cos C/)=0, and (m*—C*+ 
cos Ct —(2C’m-f-^C) sin C/=0: an equa¬ 
tion which is obviously true when the coefficients of 
both its terms vanish, and 2 Cm=— AC, or mssiA; 
and again C*=m*+84m-|-i?= iA^—^A^-i-BsxJB— 
I A*- The former mode of investigation is more gene¬ 
ral, and more strictly analytical | but this latter is of 
readier application in more complicated coses, and 
it will hereafter be further pursuM. 

Lemma. If a moveable body be actuated conti¬ 
nually by a force equal to that which acta on a given 
pendulum, the body being in a state of rest when 
the pendulum is at the middle of its vibration, the 
space described in the time of a vibration will be to 
the length of the pendulum as the circumference of 
a circle is to its diameter. For the force being re¬ 
presented by cos Ct, or cos x, for the jpendulum, it 
will become sin x with regard to the beginning of 

VO/.. VI. PABT II. 


the supposed motion, and the velocity, instead of Tidef. 
sin X, becomes — cos *, or 1— cos x; so that the 
space, instead of 1— cos x, is x — sin x, which, at 

the end of the semivibration, is s!=^ instead of 1_ 

COB x=:l, the space described by the simple pendu¬ 
lum, which is equal to its length. 

Scholium 5. There is a paradox in the relations 
of the diminution of tlie vibration to the distance 
measuring the greatest resistance, which it will be 
worth while to consider, in order to guard ourselves 
against the too hasty adoption of some methods of 
approximation which appears at first sight unexcep¬ 
tionable. The pendulum, if it set out from a state 
of rest at the point of greatest resistance, would per¬ 
form a vibration to the extent of double the distance 
A 

of that point, or the initial force being mea¬ 

sured by that distance. Now, when the resistance is 
very small, its magnitude may be obtained without 
sensible error from the velocity of the pendulum vi¬ 
brating without resistance at the corresponding part 
of the arc; and the velocity may be supposed to 
vary as sin Cl, and the resisunce, in the case of this 

E roposition, as sin Ct or sin x also. Hence it may 
e inferred, by means of the Lemma, that the whole 

diminution of the space will be to as w to 1, or 

V si 
A 

that it will be equal to -jj.'sX, wliich has already 
•J si 

been found to be the actual difference of two suc¬ 
cessive semivibrations. The accuracy of this result, 
however, must depend on the mutual compensation 
of its errors; for the approximation supposes, that if 
the resistance vanished at the lowest point, the sub¬ 
sequent retardation would be such as to diminish the 
space by the effect of the diminution of the velocity 
acting uniformly through the remainder of the vibra¬ 
tion, while in fact the diminution of the space from 
this cause would be simply equal to a part of the 
arc proportional to the diminution of the velocity; 
since the arc of ascent is simply os the velocity at 
the lowest point. Hence it is obvious, that the ef¬ 
fects of the resistance are too much complicated 
with the progress of the vibration to allow us to cal¬ 
culate them separately; and, accordingly, when the 
resistance it as the square of the velocity, or os sht^x, 
tlie, diminution of the velocity is expressed by |x— 
sin cos X, and that of the space by ^ sin^x, 
which, at the end of a vibration, becomes in¬ 
stead of w, that is, since tlie distance of the point of 
greotest velocity is here e=i)X*, 8.467 

DX*, while the more accurate mode of computation 
has shown that the true diminution of the space is 
2-^7 DX*. (Theorem G.) If we chose to pursue 
the mode of approximation here suggested, with ac¬ 
curacy, it would be necesury to consider the resist¬ 
ance as a periodical force acting on a pendulum ca¬ 
pable of a aynchronous vibration, aa hereafter in 
Theorem K, Schol. 1. 

Thkoiixm J. If Main F/=0,we may 

4 Q 
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Tides.' satisfy the equation by taking s = sin 
^ M . ^ 

FF—B 

Demonstration. The value ofshereassigned gives us^ 
=a yfD cos ■Jya =—^ ““ 

—■Pt!—r.sinJFV; so thatjBsssB sin ^Bt 


MB 


MFF 


MB—MFF 


sin Ftss 


FF—B 


bmFt=—M sin Ft. 


CoroUary 1 . If, in order to generalise this solu* 
tion, we make szzu sin iJBt+fi cos ^JBt-^y sin J'V+ 
i cos jF%, we may take any quantities at pleasure for 
a and according to the conditions of the particu* 
lar case to be investigated; but f must be so { that 
is, the motion will always be compounded of two vi¬ 
brations, the one dependent on Ae length of the pen¬ 
dulum, or on the time required for the free vibration, 
indicated by slBt, the other synchronous with Ft, 
the period of the force denoted by M ; the latter only 
being limited to the condition of beginning and end- 
iiig with the periodical force. 

Cor (Mary 4. In the same manner it may be shown 
that the addition of any number of separate periodi¬ 
cal forces, indicated by the terms M' sin F‘t, M" sin 
F^'l, ..will add to the solution the quantities 


M’ 

F'F'—B 


sin F'l, 


M” 

F^F"—B 


sin f *t, and so forth. 


Example 1 . Supposing a pendulum to be suspend¬ 
ed on a vibrating centre, and to pass die vertical line 
at the same moment with the centre, we may make a 

M 

and I3z=0, and jssttp;—= sin Ft only; the vibration 


being cither direct or reversed accordingly as F is 

32 

less or greater than ,JB, or than which deter. 


mines the spontaneous vibration of the pendulum. 

Example 2 . But if the ball of the- pendulum be 
supposed to begin its motion at the moment that the 
centre of suspension passes the vertical line, we must 

M 

make srz ^ (sin Ft— cos ^JBt) ; and the subse* 

(|ucnt motion of the pendulum will then be repre¬ 
sented by the sum of the sines of two unequal arcs 
in the same circle; and if these ares arc commensu¬ 
rate with each other, the vibration will ultimately ac¬ 
quire a double extent, and nearly disappear,- in a 
continued succession of periods, provided that no re. 
sistance interfere. And the consequences of any 
other initial conditions may be investieated in a man¬ 
ner nearly similar: thus, if the time of free vibration, 
under these circumstances, were of the periodical 
time, the free vibration, in which the motion must be 
supposed initially retrograde, in order to represent a 
state of rest by its combination with the fixed vibra¬ 
tion, would have arrived at its greatest excursion 


fhrwards, after three lemivibrations, at the same mo¬ 
ment wi^ the fixed vibration, and alter three com¬ 
plete vibrations mote would be at its greatest dis¬ 
tance in the opposite direction, so as to increase 
every subsequent vibration equall v on each side,, and 
permanently to combine the whole extent of the se¬ 
parate arcs of vibration. But in this and in every 
other similar vibration, beginning from a state of rest 
in the vertical line; that is, at the point where the 
periodical force is evanescent, the effect of the free 
or subordinate vibration with respect to the place of 
the body will obviously disappear whenever on entire 
number of semivibrations have been performed. 

CoroUary 3. The paradox stated in the fourth scho¬ 
lium on the last theorem may be illustrated by means 
of this proposition, and will serve in its turn to justify 
the mode of computation here employed in a re¬ 
markable manner. It has been observed, in Nichol¬ 
son's Journal for July 1813, that the mode of inves¬ 
tigating the efiects of variable forces, by resolving 
them into parts represented by the sines of multiple 
arcs, and considering the vibrations derived from eacli 
term as independent in their progress, but united in 
their effects, may be applied to the problem of a pen¬ 
dulum vibrating with a resistance proportional to tlie 
square of the velocity; and that for this purpose the 
square of the sine may be represented by tlie series 
sin *jr=.84.84i sin *—.1696 sin 3x —.0244 sin .'ix — 

.00813 sin 7a —.0029 sin 9*—0013 sin llx-... 

Now, if we employ this series for resolving tiic resist¬ 
ance supposed in theorem G into a number of inde¬ 
pendent forces, the greatest resistance being men- 


a 

sured by 

supposed to be simply proportional to tlie velocity. 


whence, from theorem H, we have .S 484 fr- 7 -sX for 


the corresponding diminution of the vibration ; that 

is, 2.6653 -rr^ But it has been observed, in the 

preceding corollaiy, that the place of the pendulum 
will not be at all a&cted by any subordinate vibration 
after any entire number of complete semivibrations; 
and the slight effect of the velocity left in conse¬ 
quence of these subordinate vibrations may iiere be 

safely neglected, so that S.665S-^\may beconsi- 

tjo 

dered as the whole effect of the resistance with respect 


to the space described, which difihrs only by 


2000 


of 


the whole from 2 . 666 -r=^, the result of the more di- 

rect computation of theorem G. 

Seh(^ium, An experimental illustration of the ac¬ 
curacy of the theorem may bo found in the sympa¬ 
thetic vibrotums of clocks, and in that of the invert¬ 
ed pendulomi invented by Mr Hardy, as a test of the 
Bte^ness of a sufqiorti for since the extent of tlie 

M 

regular periodical vibration is measured by - 7 =—^-i 

rr—n 

10 
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it ifevideBt that, howewr imall the qnantitT of M 
may be, it will become eery coneiderable when di> 
vided by FF—B, as F and ^/B approach to each 
other; and accordingly it h observ^, that when the 
inverted pendulum is well adjusted to the rate of a 
clock, there is no pillar so steady os not to commu¬ 
nicate to it a very perceptible motion by its regular, 
though eatremely minute, and otherwise impercepti¬ 
ble change of place. 

Theorem K. In order to determine the efiect of 
a periodical force, with a resistance proportional to 

the velocity, the equation, ^ 

G^=0, may be satisfied by tahjpg «=«• in Gt+13 cos 

( _ 0\ Jtf 

(Cr-arcta^^). 


Since sin cos Gt, «G coa G# — 


j3G sin Gt, and *G« sin G#—^G» cos 6/=— 

G^j; consequently the equation becomes (B—G*) 
(a sin G/-4 >p cos G/)4*91'^Gcos Gt—SAG sin Gt^- 
M sin Gl—0, and (JfJ—G'*) «—^3i4G+M=0, and 

a A 

{B —G-)S+«n4G=0; whence***®i®= 


M^(GG—By*_ »AG 
AG GG—B 


and (G*S)M—(G*~- 


By^a-ttA'-^G^; consequently 


(GG—ir)M 

“-(GG--J3)s+4‘'G*’ 


+ arc ta^^ =^/(«*+|8*) sin ^Gt^-arc tj 

2i—GG\ 

(TJ 


Tides. 


AG 


Scholium 1. Supposing B to approach very near 
to G*, a case very likely to occur in nature, be¬ 
cause Uie effects which are produced, where it is 
found, will predominate over others, on account of 
the minuteness of the divisor; we may neglect the 
part of the denominator (G*-->J!?)*, in comparison 
with AJG*, and the coefficient determining $ will 
M 

then become the extent of die vibrations be¬ 


ing inversely os if the coefficient of the resistance; 
and, indeed, when the whole force of the periodical 
vibration is expended in overcoming a resistance 
proportional to the velocity, it may naturally be 
imagined that the velocity should be inversely as the ' 
resistance. It follows uso from the proposition, 

jtG 

that in this ease the arc ta approadiihg to 

a quadrant, the greatest excursions of the periodical 
motion and of the free vibration will differ nearly one 
fourth of the time of a complete vibration from each 
other. 

Scholium 2. Since s is a line, and B its numeri¬ 
cal coefficient, making it represent a force, and since 
sin Gt is properly a number also, the coefficient 3/, 
both hero and iii Theorem J, must be supposed to 
include another linear coefficient, as in., which con¬ 
verts the sine into a i>ne, to be added to s, the dis¬ 
tance from the middle point: that is, M must be 
considered as representing 3/*, in which /jh is the 
true extent of the periodical change of the centre of 

suspension, and £= as in other cases: so that 


^~ (GG—U)*+A*G» ’ “ general, if 

i=ta B, sin x+b coa xz=,/(l+b^) sin (c-f-a); sin 
being sz sin x cos b^- sin b cos js cos B 
(sin «-f-ta B cos .r), and therefore sin «-|-ta b cos x= 

gij] (^q-B) seo 8= sin (4r-t-B)V(l+4*): 


it follows that a sin Gt+^ cos G/=s« ^sin Gt 

M 


V(COG-tt]»+4*G*)* 


Corollary. It we put M cos Gt instead of M sin 
Gt, we shall have esa' sin Gt+^' coa Gt; ol being 

o AGM , 

“^"■(GG—^)*q.4*G*) ^-- 


M is = ^5*=38^,and/«^=^Mi 

CordUary. In order to obtain a more general so¬ 
lution of the problem, we may combine the periodi¬ 
cal motion thus determined with the free vibrations, 
as computed in Theorem H, the different motions, 
as well as the resistances, being totally independent 
of each other; but the most interesting cases are 
those which are simply periodical, the free vibration 

gradually diminishing, with the multiplier c~^*, and 
ultimately disappearing. 

Tbboreu L. If there arc several periodical 

forces, the equation, sin Gl+ 

N tin Ft+...:sQ, may be satisfied by taking s=a 
sin Gt-i-^ cos Gt+ul sin Ft+0' cos 

V([G*—B]*-f4*G*) B^^) 

^ . /r,. . \ 

b^ff) 

• w a 
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• For, the equations expressing the space described 
being simply linear, the different motions and resisU 
ances are added or subtracted without any altera¬ 
tion of the respective relations and effects. 

Scholium. A free vibration may also be combined 
with tliis compound periodical vibration, by means of 
Theorem H ; but it will gradually disappear by the 
effect of the resistance. 

Lemma, For the addition of the arcs a and b, be¬ 
ginning with the well known equation sin (a=t=A)= sin 
a cos &+sin b Cos a, we have, by addition, sin (e-f 
sin (a—(&)=2 sin a cos b, and sin a cos 6=^ sin 
sin (a—6): then if c.=&-|-90°, cos 6=; 
sin c, whence sin a sin c—^ ein (n-fe.— 90 '*)-f sin 
(a—c-f 90'’): but sin (x-|-90'’)= cos x and sin 
(x—90”)=— cot X; consequently sin a sin 0 =^ cos 
(a— c )—J cos («-fc) : again, if cx=a —90°, cos c~ 
sin a, and cos c cos b=^ sin (a+^)4's (a— 

J ein (c-)-90°+i)-fi sin Cc-f90°—i)=i cos {c+6) 
cos (c—.b). Also, since cos a cos b=^ cos 
{a+b)+i cos (a—b), and sin a sin hzzf cos Ha—b'^ 
—j cos (a+b), we have, by subtraction, cos (a-f i) 
cos a cos 0 —sin a sin b, and, by addition, cos 
(a—A)=cos a cos sin a sin b. 

Corollary. If a-{>^=c and a—£=d, cos e+ cos d 


=2 cos 


c —d 


c-f-d 

__ 

a—b 

2 

u—b 

2 


cos 


2 
c—d 
'2 


-cos 


and cos d — cos c=2 sin 


II 

t also sin <7-f- sin b=2 sin —g— cos 


; and sin a— sin d= sin a+ sin (— b)=S sin 

a-f-b 
cos —'— 

2 

Theorem M. The equation, 

li sin Ft sin GtszO may be solved by taking s=a 
sill |3 sin (CF-t-G3/+7); « being 






.7i3*-pd*(F—G)*) 

iF_ 


»^= 


^(KF+ay-ny+A-^F+Gyy 


pzz arc to 


n~{F—a)* 


, and qss arc ta 


B—(F+G)* 


-:S^O) ■ — *- A{F+G) 

For since sin Ft sin Gt=i cos (F—G)t—j cos 

(F+G)l, the equation becomes 

It coa(F+G)i-j-iR cos (F—G)t=0 1 whence we ob¬ 
tain the solution by comparison with Theorem Kand 
its corollary. 

Sect. IV—Astronomical Determination qf the Pe¬ 
riodical Force! which Act on the Sea or on a 
Lake. 

In order to compute, by means of the theory 
which has beon laid down in the two preceding sec¬ 
tions, the primitive tides of any sea or any portion 
of the ocean, we must compare its spontaneous us- 
^lations with those of a narrow prismatic canal, si¬ 
tuated in a given direction with respect to the me¬ 
ridian, which in general must be that of the greatest 


length of the sea in question, neglecting altogether 
the actual breadth of the sea, which, if considerable, ' 
may require to have its own distinct vibrations com; 
pounded with those of the length, each being first 
computed independently of the other. Now, sup¬ 
posing the time required for the principal sponta¬ 
neous oscillation of the seg or lake to be known, we 
must find the length of the synchronous pendulum, 

, ,. „ 2ff 32 

and taking s=-j . 


TidM. 


we must next find a series 


for expressing the force in terms of the sine, or cosines 
of multiple arcs, increasing uniformly with the time. 

Now the force is measured, for the direction of the 
meridian of the sphn-oid of equilibrium, by sin cos 
s, (Theorem A), a being uithcr the zenith distance or 
the altitude; and it is obvious that, when the canal 
is situated obliquely with respect to the meridian of 
the spheroid, the inclination of the surface, and with 
it the force, will be diminished as the secant of the 
obliquity increases, or as the cosine of the obliquity 
diminishes; so that the force will vary as sin cos 
Alt. sin Az, if the canal be in an easterly and west¬ 
erly direction; or if it deviate from that direction 
in a given angle, as sin cos Alt. sin {Az.-^Dev .): and 
it is obvious that this force will vanish both when the 
luminary is in the horizon, and when it is in the ver¬ 
tical circle, perpendicular to the'direction of the ca¬ 
nal ; that is, if we consider the force as acting hori¬ 
zontally on a particle at the middle of the length of 
the given canal; and the same force may be consi¬ 
dered os acting vertically, with a proper reduction of 
its magnitude, at tiie end of the canal; for the ho¬ 
rizontal oscillations at the middle must obviously fol¬ 
low the same laws as the vertical motions at the end. 

The case, however, of a canal running east and 
west, admits a very remarkable simplification; and 
since it approaches nearly to that of an open ocean, 
which has been most commonly considered, it will 
be amply sufficient fur the illustration of the present 


theory. For, in general,ein Az,zs.- 


cos Dec/, sin IIor. ^ 
cos Alt, ‘ 


and the expression, sin cos Alt. sin Az., becomes in 
this case sin All. cos Decl. sin Har. <. But sin Alt. 
= sin {Lot.") sin Decl. -f cos (Lot.) cos Decl. cos IJor. 
<1, and calling sin ( Lai.) for the given canal, l, and 
cos (Lat.), l', the force becomes l sin cos Decl. sin 
llor. <+*•' cos * Decl. sin cos Ilor. <. Now, ein 
Decl. zz cos ObL Eel. sin Lat. -f sin Obi. Eel. cos Lat. 

s 

sin Long .; and since cos fszl—g sin * p -f- sin * p— 

o 

5 . , 

r6"“ 


p+ 


..., the true value of cos Deal, might 
w 

be expressed, if required, by means of this series, 
and its second and fourth powers would in general 
be sufficient for the computation. 

But it will be more convenient to suppose the sun 
and moon to move in the ecliptic, and the ecliptie 
to be at the same time to little inclined to the equa¬ 
tor, that the longitude may be substituted for the 
right ascension; a substitution which will cause but 
little alteration in the common phenomena of the tided. 
Then if the sun’s longitude be 0, and the moon’e 
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Tides. ]) ,.the horaiy anelea t and t', and the sine of the 
obliquity of tne ecliptic cex we shall have sin Decl. 
I sin 0 ,or«sin ]) ; and cos Darf. at I~>sin* live/. 


+ I sin* Deck : 

O 


ce' 8in 


® © +gflf* 8 in« 0 ..., 


and 


sin 


cos Decl. zs te sin 0—J sin* 0+i: of* 

o 


square of S' [coB(a/+s')4cos (2«'+»»')]+(Af'— 
cos (S<'4in'): and when least, it will be JD (Af'—.5')* 
and when Krt^otest, D -(Af'-f-S')*, the difference 
being 4/>M'S'; so that the difference may be suffi. 
ciently represented by iDM'S’ [cos ( 2 (-|-s') 4 coi 
{ 8 /' 4 ni')]] X .SiSijOr rather x (.8484')*, because the 


tin* © ...; also cos* Decl =s 1 —te® sin* 0 ; whence 
the sun's force becomes i. sin t (a sin 0 —} sin* 


Value of cos t-i-cos t'r=S cos 


t+t' 


o+i«^ 

0 ) = L sin 


sin® 0 i sin 2 < ( 1 —os* sin* 


. ..V 1 _ I • a mation to its magnitude. 

^ © B <c' ^ jsm o - sin 8 jj ^jj|^ however, be still more accurate to consider 



I.' <r*) sin 2 t 4 I l' at- sin 
15 


nt®-.*!*®, 

128 


,00002, and k® = .1.585, 
cos (^ 4 
(< 4 © ) 4 3 


«-0) 
i sill 2 


©)+(s 

S t cos 2 Qi ce' being 
1 
8 
3 

128 

But sin r sin 0 = ^ cos 
0 ), and sin 2 I cos 2 0 = 
sin 2 (<— 0 ). Ilenqe the 


or about .3645; ce’ 


.0078, and os® ... s= 


tun's force becomes 5 


0 


cos 


L er' [i cos (/—O) 

((4 0)]4i '[4 cos {t—3o)—{ cos (< 480)3 
4 t a'" [5 cos (<—50)—$ cos (< 4 50)3 4 -• 

(I—i «■*) sin 2 f 4 j a* [5 sin 2 (<40) 4a •*«» 8 

(1—0)]^ : and that of the moon may be express* 

ed in the same manner, by substituting M, i' and 2 , 
for S, t, and 0 . 

The ellect of that part of the hydraulic resistance, 
which is proportional to the square of the velocity, 
must be expressed by an approximation deduct 
from the periodical character of the force, as de* 
pending on that of the primitive forces concerned; 
taking, however, the precaution to use such expres* 
sions only, as will always represent this resistance in 
its proper character as a retarding force: for if we 
simply found for it an equivalent expression, denot¬ 
ing accurately the square of the velocity, this square, 
being always positive, would imply a force acting 
always in the same direction. Now, we have already 
seen (Theorem J. Cor. 3), thalisin* x may be con¬ 
sidered, with respect to its principal effect, as equi¬ 
valent to .8484 sin x: and, if we neglect, in the de¬ 
termination of the resistance, ,the effect of the smaller 
forces, and compute only that of the principal terms 
^ l' sin 2t, and | j/ sin 21', we may .call the veloci. 
ties depending on these forces &' cos ( 2 < 4®0 8 **^ 
M'cot (2t'4tfi'): S' and ili' representing no.t ex¬ 
actly the pruporiiou of tlie primitive forces of the 
sun and moon, but that of the tides depending on 
their combination with the conditions of tiie given 
sea or lake. The resistance will then be as the 


part expressing that portion 
ance D which observes the period of the lunar tide, 
and which may therefore be considered as added to 
the resistance ji for that tide only. 

Hence, collecting all the forces concerned into a 

single equation, the expression will become 4 

■d '* ^ 4 Z?i 4 S a' [J cos (t—©)—S cos (14 
0 ) 41 , or' [J cos (t — 3 0 )—i COB (< 480 ) 34 <*" 
[j cos (<—5 O)—^ cos {<45 0)3 4g ( 1 —«*)sin 

2 / 4 ^'a* [« sin 2 (<40)+i ««» 8 (<— 0 ) 3 ^ 4 

M <e' cos (<'— 2 )—J cos (<'4 J ) 34 *' 

[J cos (1—3 2 )— i CO® (1'4S J> )3+ ^ of"' [J cos 
( 1 '—S 2 )—4 cos (<'45 2 ) 3 -l-gCl—«*) sin 21'4 

I'«» [5 sin 2 (1'4 D )4S »■'» 2 O'— J) )])= O ; 

and from eacli of these terms the value of the cor¬ 
responding pair of terms in the value of s may be 
obtained independently, by comparison with the M 
sin Gt or N cos Gt of 'Tlieorem IC, which gives us 

IGG^B) sin G<4.4G cos Gt „ 

(aa-B)* ' +AAU0 -- "• 

AG sin 014(/B—GG) cos Gt . , 

(oa-B)‘+AAee 

But without entering minutely into the effects of 
all the terms of the equation of the forces, it may be 
observed in general that their results, with regard lo 
the space described, will not differ much from the 
proportion of the forces, except when their periods 
approach nearly to that of the spontaneous oscilla¬ 
tion, represented by Ji- Thus since ^ cos ( 1 — 0 ) 
—i cos ( 140 ) ®® representative of sin 1 sin 0 , 

and since these terms will afford results in the form 
j acQB ( 1 —CD)4i/3 sin (l— Q), and of ^ a' cos 
0 '_ 4 ©) 4 | 3 ' sin (< 4 ©)«’ “nd if we neglected the 
slight difference of a and ct', wliich is that of 


678 

Tid» 


*—*' i.- u 

cos 


is to be squared, requires the reduction from 1 to 
.8484 for each of its factors; and in this manner wo 
obtain a perfect representation of the period and 
quality of the resistance, and a very near approxi- 
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^1+^)*—B, ^ being 
only, we should have J® {^cos 0 —*)— cm 

O+0)]+i'^C»'n ('—©)-“ «" (^+0)=« ^ 

0+/3 cos ( sin 0= sin 0 (asin/-f/3co8 /); which 
is the same as if we considered the effect of tlic force 
sint separately, and afterwards reduced it in the 
proportion of sin 0. Hence it is obvious that for 
all modifications of tlie forces greatly exceeding in 
their periods the period of spontaneous oscillation, 
the eilects may be computed os if the forces were 
exempt from those modifications, and then supposed 
to be varied in the same proportion as the forces: 
but we cannot be quite certain of the magnitude of 
the error thus introduced, unless we know the exact 
value of B, which determines tlie time of spontanc* 
ous oscillation. 

Considering, therefore, in this simple point of 
view, the correct expression of the force, l sin cos 
Dc’ci, sill Hot. <+i.' cos * Deci. sin cos Hor. <, 
or sin S Decl. sin Hor, cos * Deel. sin 

2 Hor. ^: we may observe that the phenomena for 
eucli luminary will be arranged in two principal di¬ 
visions ; the most considerable being represented by 
cos^ Decl.s\n2 Hor. ^.and giving a tide every 
twelve hours, which varies in magnitude as the square 
of the cosine of the declination varies, increasing and 
li/raiiiishing twice a year, being also proportional to 
the cosine of the latitude of the place, and disap¬ 
pearing for a sea situated at the pole: the second 

t iart is a diurnal tide, proportional to the sine of the 
Btitude of the given canid, being greatest when the 
luminary is furthest from tlio equinox, and vanishing 
when its declination vanishes. 

From these general principles, an attentive student 
may easily trace for himself the agreement of the 
theory here explained witii the various modifications 
of tlie tides as they are actually observed, and as 
they are recorded by Lalande and Laplace, and as 
they are enumerated in the Article Tides of the late 
editions of this Encydojxcdia, It remains, however, 
for us to inquire more particularly into the cause of 
the hitherto unintelligible fact, that the maximum of 
the spring tides in the most exposed situations is at 
least half a day, if not a whole day, later than the 
maximum of the moving forces. 

Now it is easy to perceive that since the resbtance 
observing the lunar period is more considerable than 
that which affects the solar tide, the lunar tide will 
be more retarded or accelerated than the solar; re¬ 
tarded when the oscillation is direct, or when G^B 
is positive, and accelerated when it is inverted, or 
when that quantity is negative: and that in order to 
obtain the perfect coincidence of the respective high 
waters, the moon must be further from the meridian 
of the place than the sun ; so that the greatest di¬ 
rect tides ought to happen a little before the syxy- 
giea, and the greatest inverted tides a little after: 
and from this consideration, as well as from some 
others, it seems probable ^at the primitive tides, 
wbl^ affect most of our harbours, are rather invert- 
dMbah direct. 

iv we wish to apply this theory with precision to 
the actual state of the solar and lunar motions, we 


must determine the value of the eoefficientt, from 
the tables of those luminaries: and first, making the' 
unit of time a whole solar day, in which the horary 
angle i extends from 0° to SCO", the sun’s mean longi- 

tude 0 will be-' added to the longitude at the 

given epoch, and the moon’s approximate horary 
angle t' will be found from the variation, or the 
moon's a^e in space. 

Now, in Burckhardt's Tahks, p. 87, we find the 
variation for the midnight ending 182S, by adding 
the constant quantity 9 ° to the epoch for 1824', and 
( 11 *. 14.". *4'. 44")4.9‘’=11.. 23®. 44'4'4", or—(G®. 
15'. IG"), according to the time of Paris: the move¬ 
ment for 12 hours is G°. 5'. 43"; consequently at noon, 
or 1824 Jan. 1 . Oh, astronomical time at Paris, tlie 
variation is—(9'. S3"), corresponding to the move¬ 
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ment of 18 . 49 . in mean Ume, and the mean con¬ 
junction will take place at 18 . 49*. Parisian time, 
which may be more compendiously expressed by 
calling it the true mean noon, in the time of the is¬ 
land of Guernsey or of Dorchester: and the move¬ 
ment in 24 hours being 12® 11' 26.5"=12.19°, wo 
shall have l'=360°—12.19*s=347.81° when /=360“, 

04,7 Q1 

otV— — ~ —<=.966141; and-the moon’s horary 
3oO 

angle, considered in relation to the circumference as 
unity, will always be .g(i6l4t, if I be the number of 
days elapsed, from the noon of 1st Jan. 1814 at 
Guernsey. 

The sun’s mean longitude for tiic same epoch is 
(279'’* 95'. 2S.1"}=.77666, his longitude for any 
other time will therefore be .7766G-f-.002738<=O, 
and that of the moon, )) =.77666-f-.03‘i86<. 

We may compute, with sufficient accuracy, the 
effect of the modifications produced by the change 
of the moon’s distance, or the inequality of her mo¬ 
tion in her orbit, or of the periodical change of the 
inclination of her orbit to the equator, which takes 
place from the revolution of the nodes, by simply 
considering the changes which will be produced in 
the forces concerned by these inequalities, and sup¬ 
posing the effects simply proportional to their causes. 
If, however, it were desired to determine these modi¬ 
fications with still greater precision, we might de¬ 
duce approximate formulas fur expressing them from 
the elements employed in the Tables. 

The epoch of the moon's mean anomaly for 1824 

is (4*. 29°. 25'. 29.S*)-|-2°=16r. 25'. 23,3"; the 

movement for . 12 **. 18°*. 4fl’* is ( 6 °. 31'. 57")-K9'. 
47.9*)-|-27*=6». 42'. 12", which gives 158°. 7'. 95' 
for the mean anomaly ar noon in the island ofGuem- 
sey. The daily movement being 1S° 8 . 9 '= 13.065°, 
the mean anomaly will always be 158.127°'4-13.06'5°/, 
reckoning < from the supposed epoch or day. The 
principal part of the central equation will then be, 
according to Burckhardt, 22692.4* sin An., or ( 6 °. 
18.2'} sin (158^°-f-lS.065°<), and its sine will be 
very nearly .11 sin (ld.065°<-j-l58.127*), which will 
represent the principal inequality of the Jongituda 
and of the variation, so that the variation, instead of 
12.19°/, will become 12.19‘’<+6'S° sin (18.065°/+ 
158.127°),.and thL subtracted from 360°/, leavea 
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T^* *in (13.0650/+158.12Y*), Ae eine of 

II which is ncariy -sin S4»7>81°l—COB 847<81'’^ .11 Mn 
^ici^ (18.065«+158.187“)* 

' The equatorial parallax is nearly 57^+187* cos 
An., or 57'+ 8.1' cos (13.065*#+158.127“); and 
the disturbing force, which varies as the cube of 
the parallax, or of 57' [1+.0544 cos (13.065*/+ 
158.127*)] may be expressed, with sufficient accu> 
racy, by 1+.1682 cos (1S.065*/+158.127*). 

I'he supplement of the node for 1824 is (2,10.56) 
+2'— 70 ^ 58', to which we must add fS'.10.6*) / for 
tire time elapsed : and the longitude )) will be 
279*. 35' 23.1"+(13“. 10'. 85") /. 

Although the vsdue of the coefficient j? is not directly 
discoverable, we may still obtain a tolerable estimate, 
of its magnitude in particular cases, by inquiring into 
tlie consequences of assigning to it several diirerent 
values, equal, for example, to the coefficient of the 
solar or lunar tide, or greater or less than either; 
while we assume also, for the coefficient of the re> 
sistance. A, a great and a smaller value, for instance 
I and j'q, supposing D to be inconsiderable. • We 
then find, from the expression ./(a‘+j82)M=s 
V(a®+ 6 *) B/a (Tlicorcm J, Scltol. 2)=5 


l,if 

Ds: 


^ , .98442, 1, or 4; 


A= 


1.30SG, 
1.2968, 


Susi —.980, —7.550, 10, 1.3324, 
—832,-2.742 , 3, 1.3252; 
and for the lunar, G being .966I4, and 

—1.122, 10 , 8 . 197 . 

i — -913 , 3, 2.942 , 

respectively. 

Hence it appears, that the resistance tends greatly 
to diminish the variation in the magnitude of the 
tides, dependent on their near approach to the pe« 
riod of spontaneous oscillatiim, and the more as the 
resistitnee is the more considerable: and supposing, 
with Laplace, that in the port of Brest, or elsewhere, 
the comparative magnitude of the tides is altered 
from the proportion of 5 to 2, which Is that of the 
forces, to .the proportion of 3 to 1 ; the multipliers 
of the solar and lunar tides being to each other as 5 to 

„ . . .. S6BB 95BB 

6, wehave theequaUon 


whence we find that i} must be either .9380 or .6328; 
and the former value making the lunar tide only in* 
verse, we must suppose the latter nearer the truth; 
and the magnitude of the Udes will become 1.663 
and 1 . 998 : and it appears from Uie same equations, 
that, » remaining == .93442, A cannot be greater 
th an . 632 ; and B would then be .78540: and if A 
sO, the values of B would be .9617 or . 6 O 9 L It 


situation. TIPPERARY, an extenaive county in die pro¬ 
vince of Munster in Ireland, bounded by King'a and 
Queen’s Countiem on the north; Kilkenny on the 
east; Waterford ud Cork on the aouth; and Gal¬ 
way, Clare, and Limerick, on tlia west. From Gal¬ 
way and Clare it is separated by the Shannon, which 
fxtent. forms the boundary on the south-west. It extends 
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seems probable, hoi^ever, that the primitive tides -.. Tider- 
must be in a somewhat greater ratio than this uf 2 to 1 . f^' 
and 5 to 3, when compared with the oscillations of 
the spheroid of equilibrium; and if we lupposed B 
=.9 and A stillwe should have 7.071 and 
9.756 for their magnitude. Now if Bsp£328, the 
tangents of the angular measures of the displacement. 


AG . 1 , .96614 . , 

-orm:is* . 3672 "^ 

giving us 69 * 50' and 72" 40' for the angles them¬ 
selves : and if Bsi.9, these angles become 45 " and 
70" 24' respectively; the difierence in the former case 
2 " 50^1 and m the latter 25^ 24', which corresponds to 
a motion of more than twenty four hours of die moon 
in her orbit. 

It. appears then tbit, Jbr this simile reason only, 
i( the supposed data were correct, die highest spring 
tides ought to be a day latkr than the coujunction 
and opposition of the luminaries; so that this consi¬ 
deration requires to be combined with that of the 
effect of a resistance proportional to the square of 
the velocity, which has already been shown to afford 
a more general explanation of the same phenomenon. 
There is iudoed little doubt, diat if we were provid¬ 
ed with a sufficiently correct series of minutely accu¬ 
rate observations on die tides, made not merely with 
a view to the times of low and high water only, but 
rather to the heights at the intermediate times, we 
might form, by degrees, with the assistance of the 
theory contained in this article only, almost as per¬ 
fect a set of tables for the motions of the ocean, as 
we have already obtained for those of the celestial 
bodies, which are the more immediate objects of the 
attention of the pracdcul astronomer. There is some 
reason to hope, that a system of such observations 
will speedily be set on foot, by a public authority: 
and it will be necessary, in pursuing the calculation, 
on the other band, to extend the formula for the 
forces to the case of a sea, performing its principal 
oscillations in a direction oblique to the meridian, as 
stated in the bc^inniDg of this section. 

For such a sea, the calculations would be some¬ 
what complicated, except in the case of its being situ¬ 
ated at or near the equator: we should then obtain, 
by proper reduction, for the volume of the force, 
putting D the sine of the duration, or of the angle 
formed by the length of die canal with the equator, 
and x>' its cosine, the expression t> sin cos Decl. cos 
Hor. ^ + d' cos^ Decl. sin cos Hor. ^: and the or¬ 
der of the phenomena would be less affected by the 
alteration of the situation of the canoi than could 
easily have been aupposed, without entering into 
the computation. Tnis expression, when n=o, be¬ 
comes, as it ought to do, idendcul with the former, 
making i,=o. (a. j,.) 


K 


4 


• 

about 74 miles from^ north to soudi, and^40 from 
east to west, containing 1591 English square miles, 
or 1,018,240 acres, 12 baronies, and 186 parishes. 

More than half the pwishes belong to the Archbishop¬ 
ric of Cashel, and the rest to the sees of Emiy, Lis- 
more, and Killaloe. 

The surface is considerably diversified with moun- Surfncc. 
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Kurmi. 


Tithes. 


Flax. 


Towns. 


.Manulitc. 

lures. 
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tain*, some of them covered with heath, and plains 
’ of great fertility, of which, however, the latter occu¬ 
py the larger portion, the (oriiier being chiefly con¬ 
fined to the boiinilarics, or not KiiiHching fur into the 
interior. Among these the Galties and Knockmele- 
doiVn aVc the most considerable. The rest of the coun¬ 
ty is ill general very productive; and contains some* 
large tracts, particularly that which is called the 
(iohlen Vah, and the quarter in which the town of 
Tipperary is situated, naturally os rich as any land in 
the United Kingdom. The rivers are the Shannon, 
which here expands into the noble lake called Lough 
Derg, and the Suir, which, rising on the borders of 
King’s County, takes its course first south and then 
east by Clonmel and Carrick. and after joining the 
Barrow and the Nore, falls into the sea upwards of 
100 miles from its source. Many small streams tra¬ 
verse the county, and are lost in these two rivers. 
Among the minerals arc excellent slate in several 
parts, and lead wrought at Silver Mines on the west¬ 
ern side of the county, among the ore of which some 
virgin silver has been found. Coal is also worked 
here, on the borders of Queen’s County. The cli¬ 
mate is so mild, that cattle remain out on their pas¬ 
tures all the year round, the frosts of winter being 
seldom so severe as greatly to check vegetation. 

This county is divided into estates of various sizes, 
some of them very large, but a greater number of a 
medium extent, worth from L. 4000 to L. 6000 a- 
yenr. Of the proprietors, the influence of Lord Lan- 
daff is by far the most considerable, though several 
others have estates worth from L. 10,000 to L. 15,000 
a-year and upwards. The graziers here, as in Uos- 
enmmon, have leasehold properties frequently of 
much greater value than tlie freeholds, of which also 
I hey often become the purchasers. Properties of 
this description, worth from L. SOOO to L. 4000 a- 
ycar, arc very common. Tillage farms, however, 
arc generally of small extent, one of ninety Irish acres 
being thought large; yet the management is in many 
instances more rc.speciable than in most oilier parts 
of Ireland. In some instances the rent of small 
farms in 1808 was as high as fourteen guineas the Irish 
acre. But the principal business is grazing, every va¬ 
riety of this kind of land being found here. Leases arc 
commonly for twenty-one years and a life. The cattle, 
which arc long-horned, may be ranked with the best 
in Ireland, and many of the fine flocks of long-wool- 
ed sheep are not inferior, in Mr Wakefield’s opinion, 
to those of Leicestershire. “ The charge for tithe," 
says the author of the Stathtiral Account of the 
Parish of Carrick, written in 1815, “ is, for wheat 
13s., oats 8s., barley 12s., potatoes 128., meadow 8*., 
sallows 12s., orchards ad valorem, which are always 
compounded, and never taken in kind." The rich 
lands produce a kind of flax very different from that 
which is raised in the north; it grows to a great 
height, and appears to be exceedingly well adapted 
fqtyiail-cloth. . 

.f^^ie jirincipal towns are Clonmel, the county 
town, and the birth-place of Sterne, and Carrick, 
both upon the Suir, Cashel, Fethard, formerly a 
walled town, but now in a state of decay, Cahir, 
Thurles, Koscrea, Nenagh, and Tipperary, the last 
now in a ruinous condition. 

The manufacture of broad-cloth is carried on to 
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some extent at Carrick; and that of linen, worsted, Tlppmry 
and coarse woollens, as branches of domestic Indus- It 
try. Hut the wealth of this extensive district chiefly Toohe. 
consists in its cattle and sheep, corn, and other land 
produce. By means of the Suir, it has access to 
Waterford and the sea on the south, and by the 
Barrow an'l Nore, and a branch of the Grand Ca¬ 
nal, to Dublin on the cast. 

Tipperary sends four members to Parliament; twoHcpr«m- 
for the county, in which there are about 12,000 
freeholders, and one for each of the burghs of Clon¬ 
mel and Cashel. Before the Union the number was 
eight; Cashel, Clonmel, and Fethard, having each 
two representatives, and the county two. In 17f)l, Population, 
the population* was estimated at 169,000; by the 
census of 1821 it was found to be 3.53,402. Ac¬ 
cording to Mr Wakefield, the number of Protestants 
is very small; in some places not one in a hundred. 

The Irish language is still spoken as well as the 
English.' From the want of bog in the low grounds, 
turf for fuel is sumeiimes scarce and dear. The 
wages of common labour, a few years ago, were 
higher than'in most other parts of Ireland ; yet the 
lower classes have been hut too ready to take an 
active part in the disturbances which frequently 
bring disgrace and misery on the south of Ireland. 

See the general works quoted under the former 
Irish counties. (a.) 

I'lTIIES. See Taxation, p, 'G2(). 

TOOKE (John Hounk), an ingeiiiuits gramma¬ 
rian and an active politician, born in Westminster, 

June I 73 G, was the son of Mr John Horne, a trades¬ 
man living in Newport Market. 

He was tlie third of seven cliildren; hut his father, 
having acquired considerable aifliicncc, sent liim first 
for a short time to W'estininster School, and then to 
Eton, where he remained five or six years witliout 
particularly distinguisliiiig himself, and was remov¬ 
ed sooner than had been intended on account of the 
accidental loss of an eye. He went, in 1755, to St 
John’s College, Cambridge, and took a degree of Ba¬ 
chelor of Arts tiierc. He then became an usher 
in a school ot Blackheuth, kept by Mr Jennings; 
but he was soon after induced by his fatlicr to take 
deacon’s orders, and obtained a curacy in Kent. His 
own preference, however, was so mucli in favour of 
die law, that in 1756 he entered as a student of the 
Middle Temple; but in 1?60 he was persuaded to 
return to the church, and to receive ordination os a 
priest; and he officiated for three years in the clia- 
pelry of New Brentford, which his fatiher iiad pur¬ 
chased for him; performing his duties with decency, 
and taking some pains to study the elements of me¬ 
dicine for the sake of the poorer members of his con¬ 
gregation. He then went as tutor to France with 
the son of Mr Elwes, a gentleman of Berksliire, well 
known for his riches aiid his economy. 

In 1765, he commenced his political career by 
writing an anonymous pamphlet in defence of Wilkes 
and his party. He returns to the continent, and 
mode the tour of Italy in company with a Mr Taylor; 
and at Paris be formed an intii^y with Wilkes 
himself, who then found it comenient to reside 
there. He hod altogether laid aside his clerical cha¬ 
racter in these excursions, but he resumed it for a 
short time after his return: soon, however, he relap- 

4 



TOO TOO 

Teokfc Md jii^ ]||g political amuaenwnts i Qxerting UnueU^ luve caua^ tika bpl to be modified in tome oppra> 
vith tome nieoett,'in varioot electioiM, iaa partiaan rive.dauaei. Ifytheaemeana^obtained the 
of hit friend Wilkea, and tekiBg.up Ae cause of a ' Tooke of Purley, thought aga 

Mn Btgby, ita the punuit of an " appeal of blood,** .8”^^ ^7 original state, and received 

against the murderers of her husband, who vrere mea him such astunnoes of teatamentary fiivours aa 
euppoaed to have obtained a pardon, through .corrupt induced hit nephew, Colonel Uatwood, to agree upon 
inierjett with the court; though Ae widow at h^ a partition of their joint interest in the reversion of 
disappointed him by accepting a pecuniary compen- hia es^; though Mr Home never received, first 
sation for her right of appeal. He wa8,.howevcr; and last, more dian L. 8000 from the property, not> 
successful, on hit own bsMf, in repelling a prosecu* withstanding the subsequent change of hia name a* 
tion for a libel on Mr Onslow; and he some boot the year 178«, in acknowledgment of hit p». 
credit widi eparty in theci^ by suggesting to Beck- tnm'a kindness, and his long continued intimacy end 
ford,, then Lord Mayor of J^don, the re^ which fiwqaent residence at Puriey; the principal legatee, 
he made to the Kin^s answer to their remonstrance, eftsr ell, being a Mr Beaaelcy. 
and which may stiU be seel), engraved- on the p«Ie> Mr Home Tooke waa, of course, a strenuous oppoe^ 

stal of Beckford'g statue in Guildhall. He was soon w 6f the American wwr ;■ end in 1777. he pubhmed 
after very active in establishing the Society for sup-' f very offensive advertisement, in which the sufferers 
porting the Bill of Rights, and in obtaining d)e.liber- >» die battle of LMagtan were described os having 
atton of Bingley, the printer, who had ^en somewlut bden murdered by the Kill's troops. For this attack 
hastily committed to prison by Lord Man^eld. on die Government, he was tried at Guildhall, in July 

He had reason to be dissatisfied, in the year 1770, 1777;hecon(1uctedhMowndefeoce,butbewasfouad 
with the conduct of Wilkes, in some pecuniary trans* guilty of the libel, and sentenced to a year’s imprison-* 
actions relating to the l^iety for the Bill of Rights: ment in the King’s Bench, and a fineof L.SOO. It was 

both parties appeared to the public in a light some* onthis occasion that he first appwed before the public 
what ridiculous on the occasion, and netdier of them m a grammarian, in tbe criticisms which constitute 
gained in respectability, though the Sodety did not celebrated Letbsr to Mr Dunnit^. The next 
appear to value Wilkes die len for the exposures year lia suffered a still sevuerpunishraeut, in the re- 
tbat.took place; it was, however, shordy after dis- fusal of tile society of tbe Innw Temide to admit him 
solved, and most of its membm’s, except die particu* die bar, on account of his having taken orders; 

lar friends of Wilkes, were incorporated into the dial his prospects of professionri advancement 

Constitutional Society. The next year, Mr Tooke were utterly annihilated. ■ This occurrence made him 
completed his academical course at Camlwidge, by still more bitter against tbe existing Government, and 
taking die degree of Master of Arts, though not in 178 O he printed some severe, remarks upon the 
without some opposition. He exerted himself great- measures of Lord North. He attempted to establish 
ly about this tiiuC, in procuring die publication of himself as a pracdcal farmer in Hundngdonahire ; 
the debates of the House of Commons in the daily but he caught an ague, and soon became disgusted 
papers, notwithstanding the well-known standing - widi an agricultural life; he returned to London, and - 
Orders of the House; and so far as he was instro- occupied for some yeare a house near Soho Square, 
mentel in carrying this point, he appears to have His ideas of Pwliamentory reform, contained in a 
rendered at leaM one very essential service to his second letter addressed to Mr Dunning, were by no 
country; but wBkes, and especially Ahnon, the means extravagant,, and be continued to adhere, in 
bookseller, are said to have a still stronger claim to this respect, rather to the party of Mr Fitt than to 
the merit of this transaction, whatever may have that of Mr Fox. 

been its character. The bublication of his grammatical dissertation^ 

He had also a sharp contest with the anonymoos under uie title of the Dieertion$ ^ Purln, afforded 
" Junius,” against whose hasty attadt he defended but a alight and imperfect intermission of his poBti- 
himself with great spirit and energy, and widi un- cal- pursuits, for his etymdogical works are as replete 
exampled success. In 1778, he made a ftevnol re- wim the politics of the day os hia speeches and his 
aignation of hia living, and meant at the same time pamphl^;' another of which oppured in 1788 , un- 
complctely to lay aside hia elcri^ chwimter, ibough der me title of Two Pair of Partraift, being intended 
no person seems to have fUf himadlf authorised- to sene the cauee of Pitt’a party in their elections. 
tO' uxcpt this part of his resignation; and he be- But in 1780 he became liimjpelf a candidate for the 
gan to stud/ the law v^ dnigentiy, infendingt to representadmi of Westoiiiister, in apposition to Mr 
makeittheoccupatimiorhulifo. He adopted soon Fox ^ to Lord Hood; and he distinguished himself 
after a singular method of forejne Inmielf upon the sufficiently as a popular orator, though he was not 
notice of the public, and of die Houle of Commons suoaeteftil'in the contest 

in particular: an inclosuiw bill being about to be He was tried, in 179*, (or Hmh Treason, together 
hurried, as was reported, a little'too rapidly threai^ with several other membws of the Conespoading 
the House, he wrote some jiaragRtpha in a newspa- Societies, who bod been active in attempting to intro- 
per, which reflected very severe^ on thfreakiduetof duoe some imitations oi tlto French Revolution in 
the Sp^er, on purpose that be toigbt be summaned the plana of reform which^they brought forward, 
to appear before the Honse; and being pkead at the He exhibited on the trial somewhat more of firmness 
bar, he gave suah- reasons fbr his oonduet as jwodu- than of good taste: odt of his associates had before 
ced some awmated duenssions, and in the end'wn been aequUted, and the jury toOfdily returned a 
supposed, though probably wUhbut fottndatioe, to similar verdict with respect tif himself, ileafter- 
VOU VI. PAET II. 4 R -, 
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Totkt. wards dedicated the second volume of his Diversiom 
of Purity to his counsel, Gibbs and Erskine, and to 
the jTuiy who tried him* 

111 1796, he again became a candi^te for the re> 
presentation of SVestminster} but again without sue* 
cess: and, notwithstanding his strong opinions re> 
meeting a reform in Parliament, he afterwards con¬ 
descended to accept from Lord Camelford, in 180l, 
a seat for tlie nominal burgh of Old Sarum. It was 
then to be determined if a clerg}rman could sit in 
the House of Commons; but the ministry, instead 
of contesting the point with respect to his particular 
case, brought in a bill to decide the question in the 
negative for the future, and he remained in the House 
till the dissolution of the Parliament in the next year, 
bat without particularly distinguishing himself in its 
proceedings. 

His last public effort, as a P^y man, was made 
in espousing for a short time tne cause Mr Pauli, 
as caiulidate for Westminster; but, he ^abandoned 
this gentleman in a subsequent contest. Hie' later 
years of his life were ijhiefly passed in the society of 
a select circle of friends, who foequently partook of 
his hospitality at Wimbledon. He di^ in March 
1822, leaving his property to some natural daugh- 
tera; for he had never been married. He was buried 
in Ealing church, and not in his garden, as he had 
directed; his executors thinking themselves the leas 
bound by these instructions, as a literal compliance 
with them might have been unfavourable to the 
"sale" of the property. 

I. His earliest publication was a pamphlet en¬ 
titled The Petition of an Jin^lishman, 1765. It con¬ 
sisted principally of apologies, for the private con¬ 
duct and immoral writings of Wilkes. 

He also published A iSVrwon while he continued 
in the church, that is, before tlic year 1778 : but it 
attracted little notice. 

3. A JjtHer to Mr Dunning, 1778.' The rudi¬ 
ments of his grammatical system, arising out of re¬ 
marks on the particles employed by the Attorney- 
General in his indictment, and by the judges in his 
sentence: it was afterwards incorporated into the 
Diversiom of Purley. 

4 . Faett, 1780 : consisting of remarks on the ad¬ 
ministration of Lord North; with some additions 
relating to finance, by Dr Price. 

5. A iMler on Parliamentary Bj^orm, 1782: ad¬ 
dressed to Mr Dunning, afterwards Lord Ash. 
burton. 

6. Epea Ptxiioenta, or Diversions of Parley, 6. 
1786. Ed. 2. 4. Parti. 1798 . Part II. 1802. His 
great and celebrated work t rich indeed in etymo¬ 
logy and in wit, but meagre in definition and in 
metaidiysics. 

7. A letter to the Prince of fPalee, 1787: relat¬ 
ing to the supposed marriage with a Catholic. 

8. 2t»o Pair of Portraits, 8. 1788. The two 

Pitts contrasted, in opposite columns, with the two 
Foxes, in colours by im means favourable to the 
latter. * 

.g. Many of his Liters have been printed in 
St^beniTa Iffe of Tooke, 2 v.>»8. Lond. 1818. 

k is foom the latt mentioned publication, tiut tbia 
historieal aketdi of Mr Todie’j lift has princip^y 
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been extracted \ ft now becomea 'neoessai^.tp'add TMhs. 
sogie remarks on hiallteraryuid moral quoli^Uonai' 
and fai both these.pointf of view, the subject has 
been treats in so masterly a manner by the author 
of an Article in the Quarter^ JSevim, who » aup- 
posed to be a near relation of Tooke'a most intimate 
friend, the late Cdonel Bosville, thi^ it would be 
presumption in any man to go over the same ground, 
without adopting very nearly the eloquent and ener¬ 
getic expressions, which that noble and learned per¬ 
son has employed. 

*' Mr Tooke," says the lUKomplished Reviewer of 
the Memoirs of his Life (Q. B. Vol. VII. No. xiv. p. 

S25), was possessed of considerable learning, as in¬ 
deed his writings sufficiently show. To other more 
casual aequirements, he united a very extensive ac¬ 
quaintance with tile Gothic dialects, of which he has 
so copiously and so judiciously availed himself in 
hia etymological researches.” ' But it must be re¬ 
marked, that a person more intimately acquainted 
with tlm “ Gothic dialects" as living languages will 
easily discover, that his knowledge of. them was in 
truth but sj^perficial, or that he was indebted for it 
more to grammars and dictionaries, than to any ex¬ 
tensive study of the authors who liad written in those 
lanrasges, or to any habit of. speaking them; and 
such a person will easily find a variety of instances, 
in which a very different etymon to that which he 
has assigned, will naturally suggest itself as the true 
origin of the word in question. 

(P. 320.) " Though Mr Tooke’s philosophical 
works are the results of no common talent and indus¬ 
try, yet tiicy are neither written in a truly philoso¬ 
phical spirit, nor dp they dUplav traces of a mind, 
which, even if it had been wholly dedicated to the 
study of metaphysics, would have much enlarged 
the bounds of our knowledge in that nice and intri¬ 
cate branch of science. His otgect seems to have 
been rather to retard, than to advance the progress 
of philosophy, by recalling us from those sound 
conclusions as to the nature and oj^ations of the 
human mind, which are built upon observation and 
experience, to vague speculations, drawn from the 
imperfect analog existing between the moral and 
the physical world. There can be no doubt, that the 
proposition, which be has succeeded in .establishing, 

18 highly interesting and important; and that, in the 
Ulustration of it, he has shown great learning, inge¬ 
nuity, and. research. But then, on the other hand, 
he has so monstrously exsjg^erated its importance, 
and xo widely mistaken its tendency, and has at¬ 
tempted to raise so vast a superstructupe upon such 
a narrow, alippery, mid inadequate foundation, that 
we are quite W in amacctoienL when we recoUi^ 
how completely 'the 'Sogaci^, whidt mided him so 
well in the investintion of his principm fact, appears 
to desert him, when he comes to apply that fact to 
the purposes of a theory. The distance between 
what he baa proved, and what be wishes us to 
believe that be has proved, k enormous. What 
he has proved is, that all words, even thoM that 
are expressive of thA nicest operatiohs of our minds, 
were originally borrowed IVm the objects of ex¬ 
ternal pmceptton i a circumstance bi^y curious 
in 'the history' of language, cmisequentiy in t^ 
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' biitoky of the huinan mind it^, end t!M;<!atnpIete knim not how to gua^ ^PP'oixshea^ ’ In*. 

* * ^d monatratfon of which, of courte, nfledts great ere- deed, the eapei^ undrt whidi be epu^ared in private ^ ■**N*? *" ^ 
dit xijKm iU aiithor. What ^ Uiinks he lias proved w» by no means suth aa the stem cvnicism and ft* 
ft, that.tMis etymological hi^r^ of words is our .true ro^ous turbulence of his ppblio conduct would have 
-goide, both as ft tm preteni import of the words led one to expect; and tooM, )vbose oj^nimi of him 
*lftemselve8, and as to the nature of those thinga, has been formed exclusively upon his political cha- 
which they are intended to 'signify: a projMsition so Mcter and his writings, will have some diffioilty in 
monstrous, that be has no where ventured ft enun- believinff that the curate of Brentford wae one of the 
date it in its general foitti/but has rather 1^ it to best brm gentlemen of the age. In thisjrespect ^ 
be collected ftomthd tenor of his remarks upon-par- was a sort of pheitgmenon. He waa born in a low 
ticular instances. In truth, the inferences at which station i at no period did he appear to have poeseea- 
Mr Tooke arriimd, fn: firom beine warranted by his ed any remarkable i^vantegea for fte study of good 
fteth are directly the Contrary of diose to whim he hreemng; on the contrary, the greater part of his 
odght naturally to have been led by the result of his lift waa spent in constant btterconrie with coeise, 

__^ __ia.*___a* f w _1__ Tj _J___ . - i • - a - 


tracing upwards, throOgh dl the maxes of etymolo- 

S ir, the origin of words^ he ought to have seen more 
early, if possible,' than any body else, Ui'at their 
reai preseiit sense is not to be sought for in their pri¬ 
mitive signiflCation, or in the elements of which they 
were originally composed, but that, on the contrary, 
their aciual immrt, with which done in reasoning 
we have to do, hardly ever corresponds with their 
etymological meaning, although' the one dways bears 
to the odier a certdn reseml^ce, more or less ao> 
curate, according to the greater or less eiftetof time 
and accident. One could without difficulty under¬ 
stand, how a person, unaccustomed to such consider¬ 
ations, and misled by a few instances partidly chosen, 
should adopt a theory like that which Mr Tooke 
was desirous to establish; but how a philosopher, 
minutely acqudnted witli the whole subject, and 
proceeding upon a most copious induction of parti¬ 
culars, should not have perceived that, in ninety-nine 
instances out of a hundred, sudi a doctrine would 
load to absolute absurdity, is, to us at least, incon¬ 
ceivable." 

The Reviewer ften follows Mr Du^d Stewart in 
some very just criticisms, which tliis acute metaphy¬ 
sician had already made on several of Mr Tooke’s 
cauunples, fully proving the complete fallacy of the 
system which so completely confounds the definition 
of a term with its etymology. Mr Tooke has, in¬ 
deed, the merit of having demonstrated pretty clear- 
ly that all the purta of speech, including those which 
^ammarians had oftm considered as expletivea and 
unmeaning partides, may be resolved more or less 
danpletely into nouns and verbs: but on the one 
hana it has been observed, that the very same doo- 
trine may be dearly traced back to.the works of A- 
ristotle; and on the other, it may be asserted with 
equal truth, if we wift to carry the theory to its ut- 
moot extent, that language consiataonly of nouns and 
one verb: since all verbs inay In ftet Ift resolved in¬ 
to participles, or adjectives, compounded with auxi¬ 
liary verft, as well as those whira exhibit thia com¬ 
plication in their exterior form. 

'* In the mdinary intercourse of life,'* Mr Tooke 
" was kind, friendly, and ho8pitable.''-~.(P. 3X5.) 

We doubt whether his temper was natundly good; 
but if it waa not» he ha^ a merit the mora i ftr he had 
so completely subdued it by care and self-control, as 
nevear to beti^, under any ptov^tirai, the-slightest 
mark of that irritability whidi. often accompanies 
talent, and which gains so rapidly upon those who 


was so good, and he had profited so judiciously by 
whatever opportumtiee he enftyed, wt courts aod 
high stations have mdom produced a better example 
of polite and elegmit b^vionr, than was exhi¬ 
bited by the associate of Messrs Hardy and I^hel- 
wall.' Indeed, his uMuiner had almost every excellence 
ftat manner cui display: grace, vivadty, frankness, 
dignity. ' Perhaps, indeed, , in its outward forms, 
and in that which is purely conventional, his courted 
sy wore the air of the' vieille cour,' and was rather 
more elaborate^ than is consistent with the practice 
ofthisloungin^emcereraoniotts age; but it was never 
forced or constrsined, and it sat not ungracefully 
upon an old man." It may, however, deserve to be 
remarked, in contemplating this paradox, though ra¬ 
ther as a collateral coincidence than as a satisfactory 
explanation, that even from his infancy Tooke had 
actually seen something of fte very lughest society, 
having been admitted once or twice a week at Lei¬ 
cester House as a play-fellow to the late King: md 
though he may have learned but little from imitation 
of the manners of the^oung Prince, yet the .early 
habit of self-restraint, impo^ by sudi a presence, 
may easily have imprinted some courtly traces on bis 
character, which were not easily efiaced, and wluch 
an association with .the beits of the first families of 
the kingdom, throughout his boyhood, at Westmin¬ 
ster and at Eton, must naturally luve made still 
more distinct and permanent. 

He never appeared to greater advantage than 
in conversation." " He possessed an inexhaustible 
fund of anecdotes, which be introduced with great 
skill, and related with neatness, grace, rapidity, and 
pleasantry; he had a quick sense of the ridiculous, 
and was a great master of the whole art of raillery^ 
a dangerous talent, though the exercise of it in his 
hands was always tempered by politeness and good 
humour." 

'* In spite of labour and dissipation (p. 3X8), his 
lift was protracted to* a period which indicated an 
originally sound and vigorous frame.. For the last 
twenty years, how-ever, he was subject to several se- 
'vere, distressing, and incurable infirmities. These 
be Imre with a patience and firmness which it was 
impossible not to admire: ft the -very last he never 
suuered himself to be beaten down by them, nor 
ever fbr one momenkindulged in complaint, or gave 
way to despondency. In the intervals of pain, nay, 
evoq when actually suffering dhder it, he preserve 
a eel&command, which euabU'd him to converse,.not 
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Touko only with spirit and vigour but with all his accui* 
, tomal cheerhilncga and pleasantry, never making 
Kmithc'. “"y demand upon the i^mpathy of his friends, or 
meAtioDing liis own situation 'at all, except when 
occaaioDally; and by a very pardonable exercise of bis 
sophistry, to amused himself in exalting its comforts. 
Odd explaining away its disadvantages i displaying, 
in this respect, a manly spirit and a pacAical philo* 
oophy, which, if they had been brought to liear upon 
. his moral, as well as upon his {||iysical condition, if 
they had boen employed with as much effect in re¬ 
conciling him to his political e^cluskm^as to his bo¬ 
dily sufferings, might have produced, not the very 
imperfect ^u-acter we have been attempting to de¬ 
lineate, in whidi the uniavourable traits bear so large 
» proportion to those of a nobler and more benign 
caat, but die venerable portrait of a truly wise and 
virtuous roan.'" 

Reid's Memoirs, 8. Lond. 181S; Quarterly Revieie, 
June 1812; A. Stephens's LifeqfTooke, 2 v. 8. Lond. 
ISIS,; RritfsA Critie, N. S. Vd. 1. p. 79. 193(Ai- 
kin’s General Biography, IX. 4kLond. 1814; Caal- 
mers’s Biographical Diotionary, XXIX. 8. Lond. 
1816.) ^A. 1..^ 

TURKISH EMPIRE. Although Ais empire 
has undergone but slight alterations since the ac¬ 
count of it contained in the' Encyclopaedia was writ¬ 
ten, yet, as its statistics have haftl some new light 
thrown on them by recent publicatioiu, we shall 
give a brief sketch of its present state. 

|{iirnt. The extent of this empire has been variously esti¬ 
mated by diiferait writers; and, after consulting 
diem, we radier concur in the calculations made by 
Uossel, the latest of them, founded on the charts of 
id^chart and Niedls, because they are corroborated 
by the last map constructed by Arrowsmith, and by 
that of Lapicss. In this account of the extent of 
the empire we have included all those countries over 
' -which Turkey claims the sovereignty, although in 

many of them that sovereignty is either not acknow¬ 
ledged or very feebly exercia^. 

Bi^uiire Miles. 


Turkey in Europe contains.•180,074 

'I’lirkey in Asia on the Continent...436,629 

Islands of Turkey in Asia . 11,030 

The African Dominions.276,480 


904,233 

l'npiiv,tiiin. In countries where no censuses have been taken in 
modem times, in which no registers of births or 
deaths arc preserved, where nu general conscription 
has been introduced, and wh&e even the number of 
houses is not known, the accounts of population 
must be mere estimates or rather conjectures; and, 
therefore, it is not extraordinary that different 
writers diould have presented results so distant. 
from each other as th^ we have examined. Two 
ceoaiililitiiiave, indeetl, been instituted; one in the 
miilfia’ot the sixteendi, and tlie other at the begin- 
uhqf of the seventeenth century. Their results are 
not, however, now lAown; and if they w^, they 
would scarcely be tolerable guides at this day, when 


the whole state of affairs has undergone such greet TorUih 
alterations. Hassel, in 1816, calculated the whole 
number of Turkish subjects at 24>070,060t and, in 
1819, Lichtenstern estimated thm at 84,880,o60i 
whilst Graberg reckoned thedfrto bfc in round niim- 
. bers 23,000,OW. Though these indns^ious writen 
thus approached nearly to each other in their totals^ 
they diffar most widriy in the component parts. 

Thus, in Asia Minor, they disagree to the extent oi 
five or six millions; imd in Egjnpt end its depend¬ 
encies to the extent of three or four. 

The financial affairs of the Turkish empire are in- Finsacea 
volved in still (greater obscurity than u;e state of 
the population. From t^e syUan, which unh, 
formly prevails, by which'every govetaor of a pro¬ 
vince collects imposts, and*expends them on the 
local objects under hie management—that which ia 
received into the general treasury bears no propop. 
tion to that which is extracted firom tiie subjecr. 

Many of the provinces are compelled to deliver con¬ 
tributions in their productions, which productions 
are appropriated to some specific public departments 
Thus Egypt'Ves required to deliver to the arsenal 
1000 quintals of hemp, 200 jars of oil, SOOO pieces 
of linen, and 140 quintals of linen yarn; and to the 
Seraglio 36,000 measures of rice, 45,000 okas of 
Bogue, 2000 measures of pease, besides stipulated 
quantities of ginger, cinnamon, pepper, and other 
smaller articles. The other provihces are required 
in a similar manner to contribute to the demands of 
the Imperial Government. The annual sum which 
flows into the treasury has been estimated, by Con- 
temir and Thornton, at about L.3,000,000 Sterling, 
and by Eton at near L.4,000,000. Whatever may 
be the amount of the public income, it is distinct 
from the revenues whidi accrue to the Emperor pen. 

Bonolly, of which no account can be obtained; but it 
is imagined that they amount to mudi more than 
the expenditure of the imperial establishment, and 
tliat vast sums have been accumulated in the house¬ 
hold treasury. These personal revenues arise from 
domains, from confiscations, from presents, and 
from the sale of governments and other offices. 

Count Marcellus, in a work pubh'sbed at the Hague 
in 1732 iStato MiUta^e de Imnetio Otlomanno), as¬ 
serts, that, at the -death of Ibrahim' in 1639, his 
successor, Conrad IV., found L.S3,000,000 Sterling 
in money; and that, as, by a reli^ous law, every Em* 
peror is bound to increase this treasure, during his 
reign, it bad been vastly aogmmted at the tiriie h4 
wreta 

This accumulation of private treasure is deemed 
an indispensable part of the state policy of Turkm 
where, as in every despotic government, the inm- 
vidinl filling the wone is exposed to sadden insur¬ 
rections and interior revotoltienSr Meusel tiiinks 
that this treasure was much reduced by the war with 
Russia, which terminated in 1812, when the private 
hoards were compelled to exMne fiirtb in aid of the 
national treasury to a very grest, but unknown, ex- > 
tent; as the anay-wss then {Mid with coiAs of very 
ancient dates. The expences of the government are 
involved in os much obscurite at the income fooM 
whidi they are deiVi^sd. The greater part of the 
military costs but little in time of peace ; being fur- 

tA ^ 






tt; R K I S II 

« m 

Turiibh BMhed ^hii aMMsarict by the «evenl prov^ccs in 
^ Enipite. ^ «i»-qiuirt«i^, atod vlaoh are ooUeQted 

■“ ' tbeir feudatoria* by the goverden of them. 

The deAit of (be state, wfaidt, -in 1808,'amounted 
to only L3,500^000 Sterling, has been increased by 
the varioHs mifoitimate events that have occerved 
Btriee that period to npwar^ of L.70,000|000; and, 
in spite of ibroed loan^to which the ^imriimenthas 
had 'recourse and of k^ge eontributioiu ftom the 
religreos establiriwients, ^etote>obligathwe pi^ an 
interest at the rate of 18 per *oeid. 

Army and Under a - government, vidiere all land it held 
on the condition of itadilary service, the number 
aP soldiers most be great in proportion to the po- 
ulation; but in Turkey^Uie numbers have been 
ept down by the wmt of means to provide the 
necessary arms and equipments. According to 
the most recent accoiMts, the regi^ army amounts 
to 125,000 in&ntry, artillery, artificers, sappers,' 
miners, and armourers, included; and 12,500cavury; 
but to the latter may added 100,000 feudal horse* 
men, who may be made available for internal de* 
fence. The Janisaries make 80,000 of the infiintry; 
and these are rather garrison militia, for the most 
part, than regular troops. The best corps consist 
of those Called the new regulars, amounting to 
24,000 men, who, as well as the artillery, are armed 
and disciplined idler European models. The navy 
of Turkey has of late declined. It now consists m 
15 ships of the line, the same number of frigates, 
and about 30 smaller vessels. Very few of these 
ships are fit for service; and the na^ arsenal is so 
destitute of stores that fewer still con be equipped. 
At all times the best seamen in their fleet consisted 
of Greeks; and, since the insurrection of that na> 
tion, greater difilculties than before have been fiiund 
in working and fighting their ships. This accounts 
for the difierent disasters which die Turkish navy 
has experienced during the course of the existing 
contests with their Greek subjecto. 

Productions As the greater part of the inhabitants of the 
of iliB Soil. Turkish dominions are collected in and around the 
towns for security, the intervals of land between 
these towns are almost wholly uncultlvatod. Where 
any cultivation is practised, rae soil is liighly grate* 
{ 111 , and produces abundant returns for the labour 
bestowed on it in com, wine, oil, flaita, flax, liemp, 
cotton, wool, madder, and other dyeing materials. 
The woods afford excellent timber ui abundance. 
Horses, cows, sheep, goats, and game, are. plentifully 
reared. The fisheries, both in the rivers and seas, 
are much neglected, except by the Greeks, who have 
occasion tbr them fi-om tiw numerous fasto prewiritwd 
by their religious tmets. Honey,and wax are li« 
berally supplied; nnd silkiis collected in all the pro* 
Vinces smith of the Danube^ The mineral products 
are now almost wholly eonltned to kon, though 
mines of gold and silver were formerly worked in 
the mountains of Bosnioi and those of Moldavia and 
Wallachia are rich mminawdi. 

•Mimifsc- The manufactures in Turkey are nddieE nunwoua 
turra. fior abundant. The bast of them is leather of va* 
rious coloiira and qualities. Dyes.of wveral kinds,, 
but especially that made from madder, and. uaiver* 
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sally known through Europe by the name of Turkey* Tarkiih 
red, are suppli^. Cottons are made in several places 
as are coarse woollen’clotlis and carpets. Silks and 
silk gauxes, of a very delicate tex^e, are made at 
Constantinople, Saloiiica, and at Scio. Iron, and es* 
pecially steel wares, are furnished from sfikersl parts 
of die- empire. Besides these, the smaller articles, 
snuS^ soap, iml>clotb, glass n-are, porcelain, are pro¬ 
duced, but not in quantities equ^ to the demand. 

ITie commerce of Turkey is almost exclusively in Commote, 
the bonds of the Gmk and Armenian subjects, or 
of Europeans established ,in the commerciid cities, 
who are coll^vely distinguish^ by the name of 
Fnmlub The chief'^ exports consist of cotton woo], 
silk, tobacco, oil, currants, rosin, wine, horses, cows, 
skins and hides, leather, linse^, com, dieese, Turk¬ 
ish yarn, and carpets., llie chief imports are—cloths 
of wool, silk, and cotton, colonial wares, gUss, 
watches, hardware, {xper, paints, cabjnet ware, Nu- 
remburg wares, precious stones, jewellery, and mak 
and female slaves from Africa, from Georgia, and 
the Gaucasian territory. The greater traffic is witli 
Austria, partly , by knd. The next in amount is 
with England, and then foUowa that with France, 

Italy, and Russia.. The internal trade of Turkey is 
extensive, chiefly in the hands of Armenians, who 
exchange the productions of Europe for those of 
Asia, including India and China. Nearly the whole 
mercantile shipping belongs to the Greek subjects 
of the empire, whose resistance to its authority has 
an injurious effect im its general commerce. The 
chief trading cities in. European Turkey are Con¬ 
stantinople, Salonica, Gallipoli, and Galatx* 

The Turkish divisions of the .mpire are purely 
military, founded on feudal principles, and ey^ re* 
taining die military names. - The whole dominion is 
divided into twenty-five districts, which arc subdi¬ 
vided into sandshaks {Standtuds)', each sandsh^' 
contains a number of tracts, called tiamars or siamets 
{Sabrety Besides these, there are other divisioqs, 
used purely for the civil and financial purposes of 
the government. 

The European part of Turkey comprehends the 
four provinces of Koumelia, Bosnia, the Islands, and ^ 
the principalities of Moldavia and Wsllachia. 

Boumelia is subdivided into sandshaksor standards, 
and contains about 6,000,000 inhabitants. The 
most populous cities, and their estimated inhabitants, 
as calculated by Andreossy injllio year 1815, accord¬ 
ing to the consumption of bread, were thelullowing: 

Constantinople, 397,000; Adrianopk, 100,000; 

Salbuica, 60,000; Sofia, 46,000; Ruschak, 30,000; 

Philopopoli, 30.000; lonina. 30,000; Larissa, 23,000; 

Sistove, 21,000; Varna, 16,000; Misetra, 16,000.; 

,Scu,tori, iS.OOO^Tripuliaa, 12,000; Sillistni, 10,000; 

And IkU, Nicopoli, Stovi, or Uskub,.and Pristina, 
from flOOO to 10,000 each. 

Bosnia contains about 850i000 inhabitants. The 
cities are Bosna-Sferai, with 6S,000; Ba^liika, witli 
15,000; Zwornudi:, with 14,000; and Treboii, with 
10,000 souls. 

The Ejalet Dschesair, or Province of the Islands, 
acewding to Lichtenstem, contained in 1819 abcut 
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Turkuh 525,000 inhabitants, chiefly Greeks, and the follow* 
ing dties: Galipoli, with t7i000; Castorea, with 
18,000; Betaglea, with 15,000; Hydra, with'40,000; 
Condia, with 15,000; Negroponte, with 16,000; 
Canea, with 12,000; and Athens and Levadia, with 
10)000 inhabitants each. 

Wallachia and Moldavia are rather under the no*' 
minai than the real government of Turkey) though 
the M'aiwode is nominated by the Porte. He is al.' 
ways appointed from some of the noble Greek fa- 
miUes, generally for a short period, and uniformly 
by means of bribery. Wallachia contains about 
1,000,000 inhabiUmts, chiefly of the Greek .church, 

. and they are governed by ancient feudal laws, which 
MTi corruptly administered by magistrates who owe 
their authority to barefaced corruption. Bucharest, 
the capital, contains from 50,000 to 60,000 inhabit* 
ants. 

' Moldavia lias been contracted by cessions to Rus* 
sia, and now contains about 500,000 inhabitants, 
who are of the same religion, and under a govern- 
mmt similar to that of Wallachia. Jassy, the capi¬ 
tal, contains 27,500 inhabitants, Galatz, a trading 
dty on the Danube, has about 8000 regulw inliobit- 
antS) and a vast number of stmngers, who resort to 
it for cnnmerdal purposes. 

Tutk«]r in Turkish Asia comprehends the following coun* 
Alia. tries; Is/, The peninsula of Asia Minor, with the 
island of Cyprus, and some smaller islands in the 
, Egean and the Mediterranean seas, and in tlie sea of 

Marmora. 2d, That part of Georgia which has re¬ 
mained to Turkey since the lost peace with Russia. 
3d, A portion of Armenia. 4i/t, The whole country 
of Mesopotamia, that of the Curdo, and a part of 
Track. 5/A, The whole of Suristan or Syria, with 
wliich the Turks indude the district of Yemen in 
Arabia, over which they have no actual power, and 
the cities of Mecca, Medina, and Jeddo, which have 
been lately again taken by them from the Wahabees, 
but which properly form a part of Arabia. The.se 
natural or ancient divisions are now scarcely regard¬ 
ed by the Turks. The whole dominion is, for pur¬ 
poses of administration, divided into twenty-ono go¬ 
vernments, via. 

1 «/, Anatolia, including that portion of Asia Mi¬ 
nor which comprehends the provinces of Bithynia, 
Paphlagonia, Galatia, Ph^gisi, Mysia, Lydia, Ly* 
da, Caria, and Piddia. The chief dties are, Ku* 
takia, or Cotyaum, with, according to Malte-Brun, 
50,000 inhabitants; Brussa, with, according to Kin- 
neir, 50,000; Bergamo, the ancient P^gamos, Ana¬ 
tolia, with/ accordmg to Beaufort, 8000; Kara-hissa, 
with 60,000 j Angora, with 20,000; Kastimuni, 
with 13,000; Siqope, with 10,000; Smyrna, with 
100 ,000; Scalaouvo, with, according to Gut, 20,000; 
Sdo, in the island of that name, wiu 25,000, accord¬ 
ing to Galt, 20,000; to Wi^an, 25*000; and to 
Olivier, 30,000; almost wholly Greeks, and lately 
destroyed. 

Stf, Kibris, or the island of Cyprua, with about 
^0,000 inhabitants, of whom 16,000 are in the dty 
. ^ Xkxwa. ■ 

SJ,- Itscfaill, a part of Ada Minor, comprehend- 
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ing the andent CiUieig, Isanrm,.|tod Pwi^ylUk' Tark|*b 
Its .chief dties are Adana, with 30^)00 iiAatmenta; Bwp bs. 
and Tarsus, with 30,000, 

4fA, Caramuiia, comprehending « portioD id* Asia 
Minor, which was formerly Cappadoeia, and lAvta o£ 

Galatia, and Phrygia Miyor, dtief cities ar% 

Konia, or Iconium, wi^ 30,000 inbabitabta; La- 
renda, or Cararoan, with, according to. Kiniwir, 

15,000; and Acschier, or Antioch, with 60,000. 

5/A, Merash, extenditm. over pt^ of Cappadodn, 
of Armenia Minor, and mCillida Campestris. The 
pnncipal dties are, Merash, with 9000 or 10,000 
souls; Aintab, with 20,000; and Melitene, withSOOO. 

6 /A, Sewas, induding the greater portion of the 
ancient Pontus, whose fbrincipal cities are, Oakak 
with 16,000 inhabitants; and Amasia, with 35,000. 

7 /A, Trebisond, comprehending, to the eastem^af 
the andent Pontus, a portion of Armenia on the bor¬ 
der of the Black Sea. The capital of the same name 
contains, according to Kinneir, 15,000 inhabitants; 
and Rise, or Irisch, not lately visited, but in the mid¬ 
dle of the last century, a flourishing, manufacturing, 
aiid commi^rdal city, has 30,000 inhabitants. 

8 /A, Tschatder, or Chaldea, a part of Armenia, 
with' whidbi what remains to the Turks of Georgia 
is comprehended. The only dty is Akhirssa, or 
Akalziae, on the great road to the passes through 
the mountains, which lead to the ports on the Black 
Sea, supposed to contain from 12,000 to 15,000 souls 
of dl descriptions and nations. 

g/A, Kars, a part of Armenia. The chief city in 
lat. 40° 56', and long. 43° 25', of the same name, as 
well as the other towns, have not been recently vi¬ 
sited, and their population is not ascertained. 

10/A, Erzerum, also a part of Armenia, supposed, 
by Morier, to contain from 500,000 to 600,000 in- 
Kabitants, and represented by him to be both fertile 
and beautiful. I'he capital of the same name is va¬ 
riously described by Tournefort, Morier, Gardannc, 
Kinneir, and Von Hammer; the lowest estimation 
making the inhabitants amount to 80,000; the high¬ 
est (Morier) to 250,000. Karahissar contains 
10,000, and Hamischkane 7000 souls. 

1 1/A, Wan, a part of Armenia and of Kurdistan. 

The capital, from which the. province derives its 
name, has not been recently visited; Betlis is stated 
by KJnnefr to contain 12,000 inhdiitants. 

12 /A, Schersur, a part of Kurdistan. This pro¬ 
vince is so called from its capital, in lat. 35'’ 46', and 
long. 45° 21', which, with ail the other places, are 
of small consideration. . 

IS/A, Bagdad, a past of Mesopotamia, and the 
ancient Babylon, with a portion of Kurdistan. This 
extensive province is vury. thinly peopled, and re¬ 
cent travellera represent jg as fast going to decay. 
Bagdad, the city which gives its name to* the pro¬ 
vince, is stated by De itecy to contain 95,000 in¬ 
habitants, or more thap otie-fifth of the whole po¬ 
pulation ; the other towns are sn^l. 

14/A, Besra, or Bussora, a port of Chaldea, and 
of Arabia. The capitfd of the same name contains 
from 45,000 to 80,000 inl^itants, according to the 
diSecing accounts of Ndbuhr, De Socy, and Von 
Hammer. Korno, at ihe junt^ion. of the Tigris, with • 
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TuAlth thif A • edMmmial eity of soinfe irapoi^ce; 

*^*”1 **^, b^t its ][iopaUti<m w tiot ateertaiped. 

\Mh Mo88ul,'i«.part of Meaopotamia, and of 
Asff^ia. 'tile caxKtiil which gives its name to the 
province is on a.nne plaie, watered by the Tigris, 
and contains, atwording to Kihneir, 35,000; accord¬ 
ing to Olivier, 65,OOP inhabitants. 

l&i, Diarjlidir, that part* of Mesopotamia which 
was called Bekr fonberiy. . The capital fhm which 
the province derives its nltne’ contains^ according 
to Xinneir,' 38,000 inhabitants; 'but according to 
Gardahne, 80,000. Siwerh, a trading city-on the 
river Frat, has a ptmulation of 10,000. The other 
towns are very smaU. 

• l7t6, Rscca, the weatem part of Mesopotamia, 
and a part of Syria. The inhabitants live more in 
tents than in towns. The capital of the satne namn, 
though known in Europe more commonly by the 
names of Nicephorium or Kallinicum.is represented, 
by recent travellers, to contain from 30,000 to 
40,000 inhabitants. Diredschik, a trading town on 
the Frat, has about 6000, and no other place more 
than 2000 inhabitants. 

18M, Haleb, the northern part of antierit Syria. 
It is represented as a fertile, manufacturing, and 
commercial province, with 500,000 industrious in- 
iiabitants. Haleb, the capital, the ancient Beroe, 
HOW called Aleppo, has a population of, according 
to Volncy, 100,000; to Setzen, 150,000; toRosseau, 
200,000; to Arvieue, 280,000; and to Dr Russel, 
235,000. It has a great trade carried on by the 
numerous Franks established ther^ Killis contains 
12,000; Antokia 15,000 inhabitants. The popula¬ 
tion of Scaiideroon and Latakia arc not ascertained. 

i9lA, Tarablus, the middle part of Syria, west¬ 
ward of Lebanon. The name of this province is 
derived from that of its capital, known to Europeans 
08 Tripoli; which, according to Browne, contains 
about 16,000 souls. No other town is noticed by 
travellers. 

20M, Akka, the ancient Phoenicia, and a part of 
Palestine. The capital of the province. Acre, or 
St John’s d'Acre, the ancient Ptolemais, contains 
about 16,000 souls. The pppulation of the other 
cities, except Beirut, or Berl^us, which has 7000 
inhabitants, is not ascertained. \ 

21sl, Damas, this indudes the greater part of 
ancient Syria, extends over 26,8^ square miles, 
and has a population of 1,250,000 soills. The pro¬ 
vince takes the name of its capital, Damas, or Da* 
mascoB, which has about 200,000 inhabitants. Ha¬ 
mah has, according to.All 1^, 100,000; Emessa, 
30,000; Jerusalem,'according to the same travel¬ 
ler, 30,000 to 40,000; Razza, the ancient Gaza, 
fiOOO; Romla, or Arimathea, 10,000; and Jafia, 
or Joppa, 5000 inhabitants. 

TuAuii The Turkish government daims a kind of autho- 
Afrw*. . jjyjgg portions of AfKca; but 

the local authorities con scarcely be considend as 
subjects of the Porte. The most important of these, 
E^pt, has been largely treated of in Rut I. Vol. IV. 
of this Supj^emtnt. The states of Barbarr, Algiov, 
Tunis, and Tripdi, pay, when it suite them, some 
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fitlhnte as acknowledgment tS depehdiuice. Nubia 
h'oa been recently suqected to the Pasha of Egypt; 
but' it is bard to define hovf far Uiat county can te 
considered as a bram^ of the Turkish empire, when ^ 

the conqueror of it scarbely acknowled ^ his de» 
pendonce. The limits allotted ^ ar^e will not 

allow us to' dnnr up, even in a compressed form, 
such particulars as Mve reached us respecting 1h« 
northern parts of A&ica; and, iqdeed, tiiey nibre 
profterly.Mong to other aitidcs. ' 

See Pretent. Siafe of Turkey in, by Wikliam 
Thornton, London, 1815: Moeurt, Utagit, Cot* 
tumet, Sfc. de la Turque, Paris, ISIS, par A. 1^ Ct4- 
tellon; Det Omanitchtn Rekht Staatsvafattang und 
StaMsverwdtung, von Jos von Hammer, Vienna, 

1815; Clarke’s, Hobhouse's, Holland's, Morier’s, 

Kinneir’s, and WittmaA’s Travelti Karamania, W,. 

Captain Beaufort, R. N.; Heude’s VoyoM io the 
Persian Guff, 1819; Hassd’s Erdebes^reihung, . 

Wiemi^, 1821. (w. w.) 

TYRONE, a county in the province of Ulster, in 
Ireland, having Londonder^ on the north, Armigh Situation, 
on the east, Monaghan and Fermanagh on the souui, 
find Donegal on the west; extends about 42 miles 
from north to south, 54 firom east to west, and con¬ 
tains 1271 square miles, or 813,440 English acres. Eatant. 

It is divided into the four baronies of Dungannon, 

Strabane, Omagh, and C'logher or Upper Dungan¬ 
non, and 35 parishes which belongto the sees of Ar¬ 
magh, Derry, and Clogber. * 

The greater part of this district is mountainous. Surface, 
particularly the baronies of Strabaoo and Omagh oii 
tho west. In the former arc two hills of great height, 
called Bessy Bell and Mary Gray,—-names celebrated 
in Scottish song. Dungannon, on the east, is a rich 
and fertile tract, and Clogher, on the south, also con¬ 
tains a considerable proportion of good lend; but, ge¬ 
nerally speaking, the territorial value of this inland and 
northern district is much inferior to that of most of 
the other Irish counties. -Besides the usual varieties 
of soil, clay fit for bricks of various colours,^ and par¬ 
ticularly pale bricks, which are deemed the most 
durable, occur in almost every parish and townland; 
and about Fintona, in the barony of Clogher, other 
sorts of clay arc made into a great variety of earthen¬ 
ware for country use. The brat pottery, perhaps, 
in Ireland is in the barony of Dun^nnon, where all 
sorts of coarse crockery-ware, fire-bricks, and tiles, 
are made of as good a quality as any that are im- - 
ported. At Coal Island, in the same quarter, coal 
IS wrought to some extent, though, according to Mr 
Wakefield, it is bitumibous and of a bad quality. 

This is one of the few districts of Ireland in whiw 
there is little or no limestone. A great many small 
streams, having their source ip the bigt^rounds, 
traverse the county in every direction. Toe more Rims, 
considerable are the Blackwater, which, rising near 
Clogher, soon after forms the boiindary on the south 
and south-east, till it falls into Lough Neagh, and 
the Mourne, which fklls into, the Foyle near Stra¬ 
bane. The Foyle also washes its north-western ex¬ 
tremity in its course from Lifford to Londonderry, 
but does not prt^rly belong to this* county. Lough 
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Tyrone Neagh, which Tyrone touche* iHi.the ea*t, hi the 
higeitlake in Ireland, covering, according to Woke* 
field, 173 square miles, or upward* of 110,000 Eng* 
liok acres; but it is lest celebrated fi>r. ita aceoery 
than tome of the other Irish lakes. 

Eitatci. Tyrone is divided into estates of very great ex> 
tent, Many of them worth from Ir.fi000 to L. 7 OOO 
a.year, and its productive or arable land into very 
small ii|vms,itiot often exceeding 20 Irish acres. The 
chief proprietors are the Marquis of Abereorn, Lords 

I.csKt. Tielmore, Northland, and Mountjoy. The leases are 
for varions'periois,—>thirty-one years and three 
livr^, three lives, and twenty*one years and a life. 
On ionie estates die land passes through tlie hands 
of middlemen, in portions of various sizes, till it 
reaches the actual cnitivator, for the most part, in 
very minute subdivisions. It is customary for seve* 
ral persons to he concerned in one townland, which 
n held in what is called randale, the cultivated land 
being divided into sharee, which are dianged every 
year, and the cattle pasturing in common,>~-a ay^m 
utterly ineonsiiMnt with promable occupsaion, or the 
amelioration of the toil and live stock. The cattle 
and sheep are accordingly of a very inferior descrip- 
' tion; and the latter,'which are not numerous, ma/ 
frequently be seen tethered upon the small patches 
of herbage whidi are interspersed among the shares 
of these partnership concerns. The tillage land, 
too, is More firequrntly stirred with the spade than 
the plough; and where a plough is used, the team, 
consisting of horses, bullocks, and even milk cows, 
most be supplied by tho^ contributions of three or 
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four ne%hbours, who .wtlM Adz »i»*w»a fiw the pjir* 
pose, each attending ite 0 |>eiMtiQn,.Ieat his 
mal should bqve mord than his proper share- of the 
labour.' Potaitpes, bets, -and im Ae principal ■ 
crops. 

The towns are Omagh, the co(m(y Iowa, Newton* Towns. 
Stewart, Strabane, and Dunganbon, tbo rM;o-l*tter 
places of contlderable.;extant and popdluopf'be* 
sides a number .of dflswes. Aa(^er and C^lnr, 
though ParJi 8 mentarii>Mrougbt Defore tbo Unioja, 
are very small places. The linen manuiaclure ia 
carried on to a grCat extent, and the potteriee and 
collieries before noticed also employ a considerable 
number of bands; to which we may add illicit distiila* 
tkm, which prevails throughout all the north.western 
counties of Ireland. The food of the lower classes 
is oatmeal and potatoes,>—wheaten bread and bat> 
cber meat never being used but on extnoidinary oc> 

CBsions. 

The county, which Ins 20,000 freeholders, sends nepmenta- 
two members to Parliament, and the borough of 
PunganoDO a third. Before the Union, Tyrone bod 
ten representltives in the Irish Parliament. 

In 1791 the populaUon was computed at 157 , 700 ; Popuktion. 
and by the census of 1821 it was 259,691. According 
to Mr Wakefield, the Catholics are to the Protestants 
as 6 to 1 : but property is chiefly in the hands of the 
latter.. Many of the rrotestBnts.are of the Presby¬ 
terian persuasion. 

See the genend works referred to under the for¬ 
mer Irish counties, and M'Evoy’s Statiduai Survey 
of Tyrone. . ' (a.) 
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United iTltikiAgU^^t'Jn, BiKidcni hiatory hail^df tf[> 
Stetei. ttr tt tli« 

' Amjiiikiu Ttutt gMit n ^iPlD l^ vUdti Writ 
bid ftomUM qrM of «h[MlvWb>of^ Wnwny 
iSdtti^rilN Becriy'fH»>tbfapd tt ibo hal>itUI)fe 
globe. In adSt and'dWta, it riviUe lb« beet 'awh 
or die dd continent It it nob Ub* and AM* 
CM, inftstad by tiw larger ahd mofe daageroua ap^ 
ctea of'wUd udmaia. nor deformed by yintdeaerta> 
AbtcbprOaeAtinaupersble obauolea. toiicrtil^itiioo. 
Btk ita great and pAoliar adrantaM Ilw'in die itiw 
riralled mamtude and nuiabor or itt nanrigtble'ff* 
veri, which%nable ita moat remote inland partato 
hdd caunbareial inierodurae arkh eatdi otneryohd 
with fbr«^ atatea, with’ unpainBeled «aae and Ml 
pdfty. The poaition.of theae gnat rie«rb'''>'boa» 
eatuariea allo^ to the east, pointa ebt.^ waatem 
aide of (he old oonthient aa the ragfam'widi windi 
it ia deatiried by nature to be moht ehnely eoMtee^ 
ed. Two great daasea of c^niata. 'widaly diaifanb 
lar in chanurter and eireumatanceb ante Ihita E»> 
rope to occupy thia new WDi-ld; The %»anH]<dt> 
who were first in order of time, tocdc poaaoaelBn of 
the moat populous and fhrtBa ti^ana; but their na< 
tural adnuta^s were rendered abovtive by political 
and moral einla,—a rapacioua^irit, a coMc^ rilU 

f 'on, and a vwioua ayatem of government The 
ngKah, tiie other great ciaA of ooloniKt, owed 
thtir better fortuma in some measure to their ap- 
parent diaadvantaffes. Having neither gold miua 
to work, nor walmy Indians to rob, thiw cttltivuu 
ed with grea!ter diligence the natural riches of 
soil, and laid the foundation of fiituro proq^ty in 
haUts of order and industry. Neglected by the go¬ 
vernment aa a band of destitute reftigeea, they en- 

S ed what was then an unusual degree of civil and 
igious liberty. Their industry fiounahed, becatue 
it was unfettered and uldiurdenM. They were well 
governed, because they were left to govern tiiem- 
selvea. And if they waited tiie^aid a the mfitha 
country when that aid might aometimea have been 
uaefu], tiiey were, on the other hand, exempted ftmn 
those incessant exactioua and vexatious to which tiie 
Spanish cokmiata weM ekpoaed, firom the kpiorant, 
meddlin^ypnn^g, bigoted apitit of their ^nro^n 
rulers. The ti^biea mey expKrienoed Aom the hoa- 
tfiity of the Indiana diminishes u thoir own mUn- 
bera increased, and, except at first, were 'never ex. 
tremely detrimental. Their ootnmon dangers aerV. 
ed in some measure da a bond of union among 
themaelva, and jierhapa fitvmired \hetr aocud im¬ 
provement, by aetiim ye a aKglitly cdmnreaaing force 
to prevent the indemiite diffusion of the jiopniation 
over a lag* aurface. Totheir firee spirit, vutuoua ha¬ 
bits, intelligence, and industry, the Engludi ebioniata 
certainly uwed muib of tiidir Mrly'success; but we 
moatnotfoi^thataserieewf fiMrtunatedlimgea,not ' 
direetiy thb uonaequence of tittii^ own ekertiona, have 
greatly contributed to place them in the enviable aitua- 
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V f 4 HiS iwV » 

Had'the Shfttfih Vundu, 

mfiiah. 'niid SafUim . 

Adtahlt^Mad da fMtwttd w fiW e» 
land; mtd'odMiBned sapaxate Md indapmMlia|h 'W* 
ahoidd mve a«en,in tha apice betwVM tile llmila* 
aij^nd thwAtiifitiii^ tit* aa mnM ip sdl ey of JrtMtii 
and Ki^okgeft with tiieaa»M dHwtiiyuf mamgtia^ 
nl^eir,'inati«itiim% nd tiaahioA whAdi , 

fteCSi' etrkriaating AtidamtAkldiMtiH lArXuMpe, anJ 
^dwr danhtiHg'WaM, lead dw|Ha^wltiiappiCB* 
tive (axes mid mmtuy iiyMni|ie^eaa''inr*sanr« fiis- 
nddriHebunrler to the dimlatkw *f knowladge aiifl 
the progress of sodety. IrbewohftdetiaofEnghmd, 
whi& Menddd all meSfe. (xdmtiM bita otitt aatioiis 
hav* Brewed to tbe^Ubited Stalea an m m nqftloSi 
fimn half (he avfla whkdi aOSot dvdlifeide^hk fih* 
rope» and wrepami for flmin a ooeer ■eC Saaoefiid 
nwdeur 'aad'firnwhig prMiarityv-'Wbiah 
BUMpe easmos lope to and wWdi hab had no 

poadicl Ir dwhiMMry of manUnfi. The people of 
tite'lhiited States find titafiis^vM in a cenditMin to 
devote tiielr whole eoergiee to thg enltivation of 
their vast iMtutal reaotireesv al)^stVBCted-.hy wars, 
luiburdened by oppressive Caxe^wafiMterecTby old 
pn^ndioaandeofrulptioAa Eajiiying the united ad- 
vantacM of an inflOtt and a atatuie Society, they 
ae al^ to apply the highly Mfined setenoe and an 
of Europe to me improvement of the virgin soil and 
nnoceupilfi natutal riima of America. Tbej^atart 
unincumbaed by a thooeafid evSs, political atldMo- 
ral, which weigh down the energim of the old woild. 

TTm volume m oat faiatoiy lata befera them: they 
may adopt our improvemeata, avoid our errors^ take 
warning fi'om our sOffiiHiigsi wad with tiie ma^iim. 
ed lights of odr experience and thtir oWn, build upa 
more perfimt fiwm of aotie^. Even aheadn they 
have given soriae momentous and awne apnitny 
trutha to the woriditi It ia their rapid growth whidi 
has first developed the astoniahit^Maults of (Ve 
productive power! dP population. We cm now od- 
ctthile with conaiderMiie certainty, tha* America. 

WMeh yet presents to the gentry, (be aspect 
of an (mtrodden fbnaf,'wm> in the ihM apeee of 
pne eantbry, aorpsaa Europe in the nuitiber of its 
inhahitantn We Sven hasazd littie in precKctiijg, 
that, be(bre the tide of dviliBation ha rolled back, to 
ita ori^nal seats, Aasyriat Persia^ and Palestine, an 
lateBigiant populatimt of two or three hundred mfi- 
Soos wiH have ovcrsjwead the new worhl, andextend- 
ed the empire of knowledge and titourtoftfim Ckipe 
Hfirn to Aiayska. Ammig this vast tOStt of dvilia. 
ad tndi, there will be bUt two latigaagaa spoken. 

The effect of this single dreomshmoe in accelerat- 
ing the progrest i^s^ety can scarcely be calculat¬ 
es What a field witt then be opened to tile man of 
sddice, the artish'theVKipitltr wtiter, who addresses 
a fatindred niilHmi* of Muated persons?—whfte 
stimalus givoi ^ mental Wiergy and social improve, 
ment, when every new idea, and every usofiu 
4 b 
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tsovery, yrUl be cororannicetwl insUatwvwttsly te-^ 
great «>nau of intelligent being*, by elertnc 
~ ’ -'egmierofthepoBtandthepreas? With the »B»ed 
iBt*l)ect and reslloroe# of a society, W 

»mnntie *cale, what mighty ,deii|na wUl then be 
mectioable? Imagination ia lost m attempting to 
the effecU of inch accumuleM meanaand 
power*. One reault, howevejf, wayvba anticipated. 
" America ovnat then .become th^centre <w knowledgie, 
Givtiiaotkn,«nd payer; and the prpjpntleading«atM 
of Evopa (Bu*«a perhapa ezcaitte^), placed on .the 
arena amidaianeh.coloMal aisomataa a* the American 
RnmbUca^wiUsmk to a auboirdinate rank,and ce^ to 
oxert 4 ny'greater influence on the late, of the world 
Uan (he Swies flbptona 4o«t (he.pre»eat day. 

Rxi«nt Moi ..The territory of the United Stote* i* gitu^ ber 

. twten the Mto and ♦gth degree* of north latitude, 

and between the 67th and latth degree* of.we*t 
kiuritade from London. Ito extreme length east and 
went ia *7fl0 nulaa» ita gfpateat breadA north wd 
tq i ’th WflO milea, and »to are^ according .to, Mr 
Mdlieh, S,07i,4i0 eqnnwi Eiwlish mile** It « 
bounded <m the east by Ae Atlanttc Dce*BP, on to 
north by the Britiah noaaeMion*, on,.tha west by (he 
fbcific Ocean, and on tho.soutli bji< Mcxko and the 
Mexican Gulf. Thb Ifiaaiasippi ditiiiw it into, two 
part*nearly equaVin extent, lathe north-ea»t angle of 
diia territwy, there k a apace pf more than lOftmdw 
aqoarty of very bareen -groupd, interposed between 
New Brtinswlck end Lower Cgnads, the po**e**ionof 
which has l«ig been the subject of negotiation ^ 
tween the British and American Govemmenta. On 
the west coart the Americana have an ^uctoned 
chum to the countryi between th? ASd awl 47tU 

narallris; bttt Russia dispute* the right ofl!posaC8s;on 

with them to the tract of country between the 49tb 
and 60th parallel. A* the admitted boMndanes are 
in general very distinctly marked «n to common 

m*M, we shall not describe them in detoiL 

. Two chain* of mountain* eeMrate ^ extenwve 
twritory into three @reat nateml divieipne. 1. The 
Atlantic region, or the. c^try lying the 

Alleghany mountaiM. *. The valley of the Missie- 
sip^ or the country watered *y the Missisaip^ 
Nfi^m, and tkrir numeroue branches. S, fhe Pac*. 
fle region, or the country lying wart of to Bocky 

mouhtains. ." ; 

The Alleghany mountain# .commence ip Loyrer 
Canada, below Quebec, and wng *^ the^norto 
ern boundary of Maine, and threngh New tjampj- 
dnre. Vanwmt, New York, PenneyW*^ Virgmia, 
and the two Carolina*, they terminate in^tbe 
parto of QuwfciwWd Alabama, preservi^ a south, 
^t diractiaii tinrowhont. .T^y eoawt of 
four, five, or mere-Jiatinct rw%es, w,ilh. wi^-^ 
fertile vaUiesmlrtrtoartU Th«r«^ 
milp«, thebr breadtnvariaa from llOteTdP* In to 
northern half their height i#. gw|dml;,..lwt wort 


Vh ,*• 'v* 



yiMual, detached;, pfgltom 
ridgea. indiatinctly; ;mar?—* 

ridgeeavp lower,, bi ‘ 
pitta ,arn. era^ dit ^ 

i^tinuoua lev^ Tbev atta^ 


ypF—.r greatest 
iq New HamE^re,.waereJ^o^t.^aawv 


nctly smarheC Jh 


Uphed 


Ion 

dn'cehjnot 


Natural Dt 
viaioni. 


Jpi^t is said L 

^fO.9 fee^ hnt his .araigs la.nndpubtod 
wrong Pimriplee.. .• Th?* «.jdie highest i 
^J^than.frcp SOOO.tft feeU*. . . 

'.The Roi^y. mountain*, known tot .imperfectly, 
arc a continuation of the JJexl<an^dil!(w*lf, >nd 
exte^ tp, 1% Polar jpeean. . They pass through, to 
territory of^ Stateai at to<patimce«f flQO 
iqiles from. ^P^fic.,OcwnjitodvC«WW».9?.«^^ 
elevato chains, occupying, a pimoth ,«|f SPO muet, 

,w;^.d^ vaUics betwe^ toWv 
frpm th«r hasq, and are supposed .to eea(%;^ cley^ 
imiipf X2dw6,feft in t{ieir h|ghest.eiimip*ts,^y 
af whiph,^ i^veren with pc^qal gnpw^ . i^ete 
area however, several,passea.thrppgh them, which, 
wi.w<fi.li^ improvement, might.be traversed by 

was the first settled, and is AUaniie Ba¬ 
the piP!*^ improved portim of the «“"• 

.United iS.ta,tea,;W “O* *he mmtfevooredaa-to.iwil 
and climate. It. may he coMidered as. to.. ea*tefn 
slppe of the AU%hanje^. It^iudii^ Ml tim^Cmpitrie* 
Wipered.by river* Illving mto the ^uaiitic and the 
Gulf of Mexico, east pf ^e .Mirtis9<Ppi,.it » about 
1700 itoes in length, with an average, breadth of 
fidO, and .embraces an area ACKMiOQ .square miles. 

It includes three well piarked jariettes of soU and 
surfrec, 1 • The aUuvird district, couaisUpg of num, 
gravel, and elay, comprising a styipe of level land, 
extendiim along the coast fi'om New York-south*, 
ward, wjw a breadth varviog frqm 20,mnes to lOP. 
^eanriacc is level or slightlyundulating; amlitrtn* 
hj^iato tracts of marsh near the epasb Thp mil 
il .poor and. sandy,' prodijemg .almqrt nothing hot 
pines, except in to allavial tracts wb^i^.akirt.|be 
rivflji. About onejbrif of to surfaiee of Neje,Jersey, 

Uf^wnre, «id'M«yJaiid*owe7fifthpf,.y»vgmi8, 


thi^ of to.Cwolinp; 
hanw(luU,,nPdrt thm 
qg4ihtry,hk$rtmmg- 
of the inpnntain,s,,wir' 
Sp6.md» The*oiI 
detritus qf to ps; 
to, and well gjo] 


•m Ala- 

2* Thfi “Phmd 

lynutrfcttptofqot 

sy fo^gd.fromto 
id laterally 
Tne ndflf 


to AUe^amm. wd to yriRm betwe^ thmUi^WW 
bw hstrong growth of a»tu^ wotsJfhavegetoWJi 
a rich s^capehli? 

is not romiy im.too s^ j ^d sse ahnwt free frep 

marshM*. 


PhWWmfesBld'iffttorma# SMUt. In^ 

tMdUsb, n. SI* JamesT* Account qf m EspedtttoH^m 
1820, Vol. III. p. 888- Warden, 11!. I6I. 
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n^y, htt iHtfo 
* **** tfilia 



mdtbet 

r adiwtaa tbt 
totnlly 


taWi tSnbN^ atid lortmrres oMitnUy ti 

tMlMt «£;)(•# yofk4(t»MfM 

Wtr Ittftod. riMjiififiija iiiiitiilnii 

UijMMtjpA4bit af 

nally caVwad alf OUr AttoiUa TCgkM» aotpit'tilmu 
tnou cdlltd by'tfM AaieflcHii yvnMfi^*4i wjiiebi 
Aott caiiaM not will e^pMati, tio aituml gn/wtb 
dt *tiiBbf*r tabta. Tbne are not nO»|AtN or Hret 
tfNlBtdii^oadttFlreDcHtem bt^j^MNdfto 
iiaiittte j ikCtt ktiM bare of troodlj vfhedM IN* or 
dry, lev^ o^nevon. Aa tfib poonhCioD'ilittteili^ tb* 
Areato diflifMr; bMevooitt'OttJibodtdoAaeiyrM 
lAtd pom, «ke‘<«t^*iiAa tMeoj^ aO biie • pralipa^ 
non w'dw aurftM, thMtfa» omntry ganerafiy'prt* 
■entoj to ibo ty« 6f a«fitaroMaq, the aa|Met 
ral vildemeaa, bitt bfi^kaA by |«titotof«idtf*rpHaii» 
whldi axb MnkMOoaxmiild die grtet citiNi b irif gfiu ii 
leaa iVeipieitt ai^itOreeeAfc fWnO thoaheiirl^ 0^ 
temiiiMte in the beundkaa (Ofealt'eft.tbs 
faaniea. * • k , 

iTaUey uf The b*s!n or Faiby rAadkta^ 

MiMu«;ipi tendaf>oabtheAne|^iiianeitotbeB6dvnHnint«im,M 
not ao large M the beafti of the Aaieaan b3Naaudilrd> 
bat baing'eitOBWd lirtlirbcatbMyofdutitopOMta 
sane, it may be ptbnbanced w-liieat'vaBi^jm the 
ivedd. Ha breOiTOeaatandvNtia IMAomIcb; ha 
length iii Uie oppoaite direction ISOO, and itf am 
1><I<X),000 a^are nrilea. ft compretwnda a great 
diverdN of aoh, aorAce, and donate. 1. The boab 
of the Ohio, including the Cumberland. 700 mdea 
long and SOO broad, ia nridiand beantifillooiMtiy j 
the garden the United Statea. The lower anrtraf 
the auHkee are ftoan 500 to 500 ftet abotetorltrf;i^ 
of the era, and are finely diversified wHh 'Talu^ 
topped amble KBla, rising 400 or fiOO fi»t idboti 
their base. TboriveHgeoCTally rttaiDdecphdW% 
aometiniet mere atri&iw bnt often apaaodfaig 0«t 
into values, wUeh Hntdda Sands oChameranbAhtfe* 
llQr. TIdr disteicf'hidildas Kenthcliur, T mn| saa »> 
with part of Vi>guiia,i>^WaCTtaaiiiai 
and suinois. S. ThBitaBrnerweamiiMUiig ftoat'tiie 
bmin of riw CHiio aoMbiweaMWdto Lake Si^ior, 
hiding dm oountty beMnaik'iriie>ifiiMeiiri end 
Upptv MitalBBbpL Tbfr athfe ea is snmi'ihBiili un> 
dularing, soroatatadt so to<si that the #a<i*i rialtut* 
onlbriu Auriad offby^evawsmtfMf cadHHhatbrm 
1m by any notaUe rievotioim alkfitonM 

exWadingMweantho MUnMuMlm MftsiAiin^nBd 
twtt low mainenoer orilgd thrOeoedt and nmoby 
mountalBs. Th* aril Is natu^y rich, and covered 
with kanriadt herbal Md timdImeN it 't evore , 


twMMKfas ep^ti 
oftiillm tritMioih 

ftbh vAir^Casiimlriii^ fifi oadfri hriow tine som^aa 
ef tte^lliMMaEFM ia lAMt dMt«,abo«*i dba aca. 
(Meitohf p. Afi%.*iawmV4>iyti^^^ fi. 

tlW^onAiingomt^iiam 

llJdiaatiinailnfldftB^ 

iaadnims>,4eia|i^,of ^ vyyriMswntnp^^ 
bo 8 « wWrit fsalhate Into etiidt cithe^b^<ilK^ 


ridieo* * liLtlio4nMdltMfi the kutm nfotiw, e^ 
aa it wem,4aat]mtiMty knttfP* 
tho Mimljdppi^^ tla> Cia adt m i ia s iaiph >e,|||ei|> j^ke 
tht APeghanie^^gwimianrtlt wd hi n ^ 
h e i g ^ rUui§ aadf fi(m'iW§tpS0O9 
. m> ‘(JaaaesV JSHMridwa, Mellish 

enoMMiiriy OalkdmJiei^ fifiPywh Their b» |^ tH 
ia ftoto too to I5a ia^( buirvliAis» whm Am 
wkb goriie dedHjiiee^nw^dMpi^^ 
a^peamvendpnlly^ 

Arkinihnend jUf* 

tmttboKtmfrt h g w fi b.AMfc s i s i g^ 

of the OmA «kA» i a th e ift i fjlliw aidfe iSMajMler 


longrgtstHMkbnaed. wfdtd^dMonypt^ge^^ 

ewpfiowtif I bmNLi iM Wiyi in»t u dsgr 
dnric^thohei^.ff Minao«e;Aw<ent^ed,Un^^ 
trahle at dj tuaaa 1;^ a o£ oymam. 

Ilia oounlw riNiad SCrgieadew^p^ 

clethed wiA eaipAl«»M%|Nr« .Thaoo^try.^,(i||e 
or «tw toadied tnilea w est^ tf t i l t Oi a r haia.a mg pai^ 
buvlese wooded»fnaJ^ktheveeftem seetioiii tpljkeneK 


impaitovriyriiy and ftc^ end much ofi^alt* 
aoldte deaart^ deabtnin oCto r. peg) » g n d uadt fantop 
man bebtot vm , A»tW» 4|ww w ni h . tto eneuto)^ 
tli0 gpouadg'^linb fflvVT*ifTi ^*Aj^^ 

€t uadidiMliQAib and ikMe* tatSSBfttftiiLlibLB lanu. 
neatly flii|.niwtfi« t«b. Yilh i to T^ a d ft tfantdtoea 
peedldt^ min, inAririeff jOi)</eet rimye 
ttoooiwtion level. Jtoaa mbk laadt, ww istin g. ff 
ftlteHMtA* bedi And ImdBi^ ttcmae m 

aaspgne^pavw ^v*^a^w^^pr msw^^emamv* nma 


spread outtowbsMdth ofeioM>r>ti»o mi lo M a d diT 
epwAhewhMnmeather. fi hd t j t pB ieg* m ^erpws, 
atttoalt4toni»taimsm«iparipapy Xmre 

gk rnily to be aeen at some apov ewag toe rivera, 

MMiwi ■I^M^^m tn th«* 


• AatheiMmdl Kew EnitdtodeMtoroft^htA 
anpaUatlen ja eppUed^.to dia alx iCriita apH w the 
Vefnato Itofiliattpuiiraketo«|^^ ^ p 


to mentiaiD, dnt the 
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VtiteA north: btt^throughout tho whole aection, the wood 
don tiot o6rer the thousandth bart oMh» eurfiKt. 
Qfil^ 'tetn of the Misnsnppi «it(igetli«r» it nay be 
dbM^i that die western tide ia a hasten deteM; 

nuMIe contain# much good1ai>d% 'but abounos 
id iwtnnp#; die east aide, eomptebendlng the basiii 
of die Ohio, U tfao riches^ and the nioat digiUe for 
4 Inman habited. The Voode, in their natural state, 
hicreaw oondnuaUy aa we edvanee foem the ilaeky 
moumaiM te the Adentic, a fnoai, perhane, that the 
aunuaerheat^ end dfft quantity oftfneqmcticjiMte* 
tnret fonew•ein^^artaw.* ^ » 

Pscilii Ri- Tht^PieiflttRegion extend# flroM tife Rndqi moan. 

gion tnina tn di«raheui, and ^exektsire ofditputed ground) 

fhtti latitude 49* to 49”, embraeingan ai«aord00,000 
equare ut3te>' It eonsista almost entire^ of the basin 
wllui Columbia nver. A chain of mountains nina 
‘ diroi^ ^'fhMU couth to nordi, abont 150 miles 
fhoUi^e eoast, between which and theiBocky meun- 
taicB foeru is a high valtey, 900 miles breed, inter- 
aeetUd by amaller chains, hut wdl woiNled>4^wa- 
tered, and enjoying a pure air and a fstthfol eoil. 
The landbetwOaa the outer dadn and the coakt ia 
nearly of the saAedescripdon^but much lower, and 
orerAan^ with dioiitwe from frequent and faeary 
luhu. TteijiBhta tetemarlufoly mild and equable, 
reMmUUngwat of FMMc'ttnd Spain much more 
than ttatof dtr AdantiecoMt. Frost ie rarelv qmn 
in winter at the anbuth Of Cdumbia lirer, tflmh 
itis in the ten* ladtudt aa>Qaebec, where the ice 

last# fire or sfir moBthii f' 

ciunste. The United'Statte, whom territoriet almost tench 

the tropic^ on the taie ridOi and teadi to districts 
where mst lasts five or abt month# oh die other, em^ 
btece greater ririctie# of climate than anv other 
■ingle atatq la the World. Ottiertily apeakmg, the 
climate'of'the United State# fi diatingufshed from 
that of Etitepe by thiUe pecaliaritie#.’ 1. It k ab- 
aolittely colder for the enrespondiDg <idegree# of le« 
titude, the mean temperature of thwyear, according 
to Humboldt, being nine dagwes of Fahrenheit 

lower on thr east eoa#t of Amertea than ontbeweat 
coast of Europe at the latitude of 40%/ and 194” lower 
at thW'latitude of 90- "9^ The themKanetw has * 
greater ranged a# the heat of aommer and the cold 
winter teach wraatcr extrOmaa. 'A The dimace 
changes more tepkUyas we pte eee d from aoutbto 
north, or a greater variety of climatee ia eonipriaei 
within the same range of ladtude. The meanrtaiih. 
perature of QUebeC, a# one extteimty, k 48% «ttd of 
Oape'Sable, at the ether, 78.7”. VetWent* the pas 
ibDtif of 98 and 50, a dc|nM of latitude ‘ahidi 
make a dktatfbf 1.18” '<Pahrenhett) in* Btitepe, 
nukaa a thlMubf M7” ifr the United Statea; and 
the 8ame>>8iMid‘’ tewmeisMUre which k found at a 
given degreb' df Minailcr in the Unked Statm, k 
found seven^t le g re i a ford kr’ bertir hi Air^. The 


Sit kWE*. - 

■aaaonggMalmveitediftNM^^ikt^^ KiUa- dtited 
dalpb^HwJaatweitft'kkuth* Im aa e a d WkM. 

dm w«^ of Viemu# Berldi^ ek New fWeam,'^ ** **“* 
and at fik Mary's in <Jma»i^im 9 oi |a «N«er §tm t 
but inr Fanti^ctvanui snow, kMe ti»ie tmontlie^ in 
Maasachusetts four, and.jn Maine fiv#.$ Xn.tiie 
two lat^ states, the irn haara kiadiftit inumyrtin. Slid 
the era ii aooietimetfrmmi to««oniidMeW4KaMjM#a . 
from the coast. In ah the loiv eobntqyv frdmMeri* 
da to thcAtlAwrengfo^ axtrqilM awMaierlMitk 
nearly ibe aamer^Grtw^ to gfiP, and'Am v i fot fe a 
ofindimate ara-markcd' efakSy bf the iBteniiitu>1Mid 
dutetioD of the winterk cold. The dinmte in the 
blain of the Ohio, comparadiwNh that of the Atlan¬ 
tic coast, poaaesaes no very striking peculiarities but 
aeeaas^pn the whole, to have its mews annual heat a 
little Iti^er/'to ^tether mato ateedy and eqUakle, 
to be lew frequeftity visited by the frigorifie noHh- 
weat wmm 1% and to nave fits of cold waather almoat 
equaUy aerere, hut nmte transitory. Thkgteot kkea 
o^ppou tomitii^ wintero(dd in thecountry im* 

m^alc)yani|imd them,-and prifoaldy in the basin of 
tile Ohio tbO|,,for on the wtet and north*weat of thk 
district foe climate ia mueh^more rigoroua. At 
CenncdSnffi, on the Miamnii, in latitude' 41 j”, the 
tiMrmometar deaecnda to .*.-89” in winter, andHsea 
to 105” in snmmert AtStFeter’aF<H't,oi>theMiaau- 
^pi, in latitude 45”, it ranges from gS” to -..*80”, 
ana the mean temperature of January la about Zero, 

The abadttte he^ffat of the fort, wfaidi efoket ex- 
oaed 1009 fiia^ does not aceooot for tbia exceaaive 
ooU. Wd have atteady mentioned the cqaablateiib. 
peratnre bf the baanr of foe Ctdnmbia; and, from 
foe obaemtions made on the Mkaauii and U^w 
Miaaiaflppi, we have reaabn to beheva that them^> 
eat and the moat'rigoroua winter# Known in apy ai- 
mUv latitude are to be fonud atmice on the opposite 
aidea ofi the great rampart of the Rodty meuntaina. 

(On die sulid**^ ^ Climate, see MelUgh, p. 59—77.) 

So aaany local ciroumstantea afiect die annual Ram and 
depth of-mln, that little confidence can be put ioge- Winds 
new estimates. We find that k was 49 inchea at 
Gharkstown, on an averue of aome yean# 40 at 
Natdica, SO at PhUadelpma, SS at Ciaetnnati. The 
mean foil ofirain for dm inhifolted part4>f the Uisit- 
ek State# (Ittitadf ahouUbb# about 54 inoiuw 
(Seeodw Artid# pHruodt 'OaownarHm) The fre- 
qiieBtfitilateefdia#tr#aam<andthe scarcity of verdure 
in fo# conoky near the Reeky mountains ladioates 
atiaficiency^ ntm o a ph e ri e moistgre in that region. 
Snowiklkto-clie meataat'dqifo ou the,border#oiT 
thn'gnariahe#. (^foa aefoeaaat ifjk autily aeen 
fottnae toufo'tbad Notfofh^,*Iadtuil(#A7”i biiAin 
dminterior, ktiaAMai fiwaaw <fiv« degrees Arfocr 
aendi. Goama^iwrith dm middk eounttiei'^pf 
Bimipe,l|>eiwaitafiScitM, oooupytngameteaeut^ 
cm petition, have-Mdas mbra iqgiw and hcavyi 


* Thk account of the basin of the Mjaaisaippi k entirtiy taken from Mq)#*'Long’s AlkMkrpublkhed in 
thwfo^ volume of James's Aecooia qf lA# Expedition to tie Beefy MtomtohOt 
b^nrse'a American Uaiteteti Oeagraefy, TthwdHioo, 1819, VoL L p. fitJL MalfitivPMdl?. * 
vsAlIimfo^ PddegprnotdttAi-Imrm Qe^ PlanE mj, f. 
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aiSk itad«.«<iia, 
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MM *» W. (jf-VdiUdtaite 

bll«ril#4rfaidl aMMMllWliMfl^ cf tlMtOlB»«ild 
liiMKWii*. Intiii«Ml«ft<Kdr-4wm 
i*nd f «t A miaKMiff/ jfrli»ii'iiniB> 

wit; tild^ Oki«ud 

li te tii» «rev<illiig^ ai!*<itfM^'dtiSi«ta. % 

11«ritq|nAU»tat bb«r»eecii|ioa^j^airllM wMitkle 
«f flic 'AUegha&iM, but taax iHiqu«tati^«tt'tjU'IMit 


Itius*«9iiii4c«f «fa« 
d (jf'Vdiudtaite 
M cf thbtOffirtfid 


It te tii» biwMdUng^ 

11«r itqfrmuutat b!o4r» eecRli 


ThriM^ 
vfflie'AU 
ride, and 


Uwfaa&iM, but aMMi ib 
d to nddb p#<niietom b' 


alBf eir im wae« tide 
iHwueta% 

fal' New wqtbnl^ * It 
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cdd'diad, vhtoli4tiMabaitn|f4»ftB»il'.riil»<!Nie#- 
fbtaadfiuid Mnlri wneauns dmwen'itf'iiiewiJ' 'Itt. 
rioiu Aete^obwl^ib llie''UnHbd Sbritebeuftio 
ahow, tHm «aBg m x ea i bU ^gti hwrgirirfUi to d ^' tliAt 
d$ut^ md adthretirii imfrur*iirr e lh M eUr, a t to riat 
•oflieesregwdatbe'aMnraierthadMMito.*^ f i 
If we draw • l{ne«om Mew^Yceit td^baitWid 
of IrfdteOntariav (iM jpriitoai<id4y{B^nerriMalHlhriri 
be i wefe u riie Sc Lewrenw^lad tbeeeecoliitottibfpri* 
fflifbbioebfl} wiA^aoine fkridtae df-*^ 

iMttHy. Ffum ihto* -Hoe • gtiitl irt*ew^*^*aeriril^ 
lueetUfbKntgwdogicri'OlumMteA ^AWtuftikt- 
viri aoi^ begianing et Lrtig-friend^ ineBdeelong 
thtm of ell the »eu ri» rti itatei to Metdhee ob 
the Mfseiirippt, haeine an dvenge beeaddi of • hatw 
dred nulea, indewng, prebli^ljr, all neeidi^ «o> 
eeft MMVbtgh ^[TOuad in t^iinterien It to eva^ 
where penetnMd by the tide-waMr n ibei^veM. 
the west $ld» of this to eeegton of jMinihtee rqdkt, 
ftom 100 to fOO nritoe^ieeed, in which SDetoNgra* 
dominates. It embnMMi the eastern rid^ oSitlM 
AQaAeims, with the retting ooentry at thato ttloti 
On ^ west sidb ef ihi% eiaiak* to a tong n e rt a ri 
Mite of tHBiaitton rotlto^iBctoding thew e rtem H d||> e 
of rile AdtogbiAtoaredd aadaBdilpg-ftiam»Lah» <rha Mi 
^aln Hdtbe hoettoiwacceUglBJhf OBasWia. 'iFMakiriria 
meuitiBnfitrtaatienyw b i eh O em i ai ■■ ri ltof»> thtoa aa fe 
am ei%i(ft)friKbaii«efrimddtoriari(p|d,rianaiMe 
^ saoSndaay linwetoftey sataiitun>r'*«d ah el e, eas ee 
rim«euiittytori>a<ltoMry*ii>Barilatois/ijriamHj>tati eaijr 
by the tfeetotol briMrito m a* rim hnni mi ft the etr e iei 
ahd by the Odbrh nsegrilitthtoi *HgTiaeetaerratstoei»« 
fltrttM, Khririto Altogheiitoaj drithe ■mm Hwnthtoai 


dtoimeed'iir AeMiame oBdfr.e.’lhddfterirt jwm i w toi Wb 
BO rietwethay bawbeRf Bflnrarii eidiriajif lutooto 
tLda 40 cfct, gMhto% ginb% gtontererito tt WK we r ed 


the AttitohiBiirili i/ighfr-ewD ■grhto^tor. 
iriiltollto eb <rim<daiMi4dtoi(to*l^ (^riie.ttoae Abm 
intondl ^itoeiitoitttohnBwaid nema^ 

extodieMoeah whsctoeMwatot w baaiMytoiitoirtong 
MgriE Jri bnad, toto'beiMM^ erorhatfe^toitf waipleya 
« 400 # ptoaonei ft ftewritome aybM|fta»;i^MHa«w 
ettwri^oteeantay, «i«i rim lataMaMFriieifti^ 
wn ta wi’ 8«asBdtoaMpah«it». »to»idaBbw4Bayft« At 
li^igh, anri oritor wj^hrlhtodbarietjiineriMri 

h^tSmAi^ ’rihftbe w a—to ihtoeflth a Alt^lilMhtK. 
amtoBBietiHMttritetote h ^qfteeaig PWiheMyrito iitt |i et 
hethb toerift eataridrflKm Uto twid thUMa ett^ 
i^ria'dahthttoKri t» rimteeaf^thb'Ibridjigbecv^and 
weectMat^ ^witb» enoM fetarftij^iritoiHbeybail riie 
h fi i ri iri ppto ’' <A .etoaihm -beftenwane ho rile weat 
aiiaofriieltodrltoi dfttoh towbn'tMeed fiw up the 
tonesa of the Mfieoaini airil itikbibaAt of 

aaknown tosteiri^ oni'thwwMt* Mia- at ftw ^Jttarity 
fBottntatoa.'jl f i< 

Sak, tnoStor tadeesal -of ptii—Y to^ortane^ to 
dtotribetad to-«omideraU|rnbiiiidaMe eeceriie Uaiu 
edfttatali'taseftorype^periatt^itoBaB parto an 
nttMto ftentoriw Ma* Angnat fbahattott of ra^ 


Miamhi 


«riiteddgy|M«ri^iiidtoM 
‘hriwttovedf ti i iwao mpaa i i itmeod ftriuatinf'oyai a 
g<|l||^oi riMb aatofefto M to riu i ^ dtototp^toga 
anHEamettn at tfagefaet at tha 8o9Jt*>oeDtaia% 
and eatenaiva phuna occur oeewedtitttbraal^'jaiie of 
whtriw to Onibd Saitoh^ to AO mtot hi oircuto&r> 
aaat, aad inHbet Weathae to oafeead wjth.a,atM'«f 
dear widta aaky ften i/wb to ato imibea dtoe Md 
anperioc in> to manafteturad todb .On to 
amt eideef to Ato%hanie»,.M)e to generritt 
edftotntoJMCaie or iBometob'4 r 

ie tonnd » nearly^Hdltto Statet, enil to 
wotod toaMh ah'Mteahlhabef f0|000 tcma «ea- 
aemady «cMrdiiig> to eastow W to w in to eoumtor, 
Mly>lftOOO«ee4Mpoitod.«t'<Mc«B%l.M&> A bad 
«£ otoftottoJeM eni, tola ttotoe tot ridric 

ingnetotoidietoarittr fr(iM.tw»to«imiityfiist^e»> 
teodi wilhiaema antorwirtoubtoan dtokM^hUi vaua- 
toto otorimeMeito Md ttoto totodihaatolaio, ep 
tow ari iery 'to to atohtvn liipito'^ liTaw Jeney. 

_c__I__a. _!eA. 2^^_ 


law riiM t l Vtogtoto). ' Oh to waat Bide ef sto Atteg' 
hMAtetoto abnndaiataMd to cxtewtoely worlied at 
Bittabiir|to> Md m KtntMhy end Tennatoeai The 
toMe netoliM a! ftiHiMe a , ~to gaft and httoperies. 
ift MiOtsWiM i3<l> Orel ei ooppcRere toaelted’in 
HemiJetotoi enA a ae fcbpd tot eartoea other ports of 
tot yeeatm ‘ K dt iM ee p pet to aaML to exist jn great 
goanrittoe mm ttoeltor St Croton in to noitoweat 


goaMtiaa Ma» tiMeito secraixs w toe nortoeweat 
tir ri toay t , hsdMbpMmt, toU«ited« 8 to tM ftr aito t p - 

ptteA wSw thit MBtabehietodtotrito^^ 


• Werdan. Vel I,p»tPftlgidr»^ Btohj Sali to 97^** , t • n 

t Madun'a OiMtnatioat otMtoOeaWt^l/atted Skdthfifimm^ U^lJm^MmmirtaaA^Bfigtav&k 
SeerioM in JhhtM'atifii^Ato .'i ^ <' tf y « J'* 

-iiltSmdatHMaMApta^ Ml 98 ft ftid Bhd ftM A tttoto iii t^V iftlriewyie Wattou Intro- 

dueritoti p> M* ‘ ‘ ' 
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found in MaMachuiettc and Pentisylvmiax, bat ft 
exists most abundantly in Missourij at the no^« 
east aofde of the Osark mountains, where iS mines 
are Wonted, which yield three millions .of pounds 
anmiiilly. (MelHsh, 366.)- Gold and filvn are.met 
with, but only in minute,qaantitieb Mercury and, 
(in have not been found,, Cobalt, anttmonyj manr 
sanesc, and ores of sine, occur in some few s|K>t8> 
Nhre is obtained in vast quantities fVooi the luae« 
stone caves in Kentucky. On a. general view, it. 
may be said that the Uipted States, sofi|r as.explo'ejl, 
are nearly destitute of the precious metals, but havq 
a supply qf coal, salt, iron,, lead, lOnd probably 
coj^r, od^nate to their own consumption. 

Likok jhe United States have no conaiilerable lake, en-; 
tireljr within their territorv, except Mirdiiean. fiut 
a series of flresh water lakes, by far t!ie Urgest in 
the world (for the Caspian Sea is-solt), and connect* 
ed with one another by the St Lawfence, extend 
along their northern frontier. The following is 
their extent, and their elevation abovq the ^'yel of 
the sea: 


ITnM 

Stsiss. 


LsIcm, 

Ljingth. 

Breadth. 

Area. 

Superior,. . 

350 

150 

35.000 

Huron p«« at«we«5s* 

230 

150 

17>OOU 

Michigan, ...... 

810 

70 

18,000 

St Clair,. 

SO 

SOyr 

900 

Erio, .. 

230 

53 

10,300 

7,200 

88,400 

Ontario,. 

170 

50 


n«igirt 
(a i'Mt. 


642 

68S^\ 

seo 

HP 


Reckoning ftom Quebec to the* western extremity 
of Superior, $hese lakes aSbrd a line of fd5P miles 
of inland navigation, which will be increased to 
4500 miles if we include the whole extent of their 
shores. Rut Quebec is '&r from the opon sea, and 
the shortest and best route to' the Athmde from' 
Lake Erie and the waters' ebove will be' by the 
New York canal. Lake Erie is about twenty 
thorns in average depth, Ontario eigltty, and' Lakte 
Huron, Michimm, end Sup«ior, are Said to be etill* 
deeper.' All these inland waters can be navigat^ 
with advantage j end will be crowded with vessela 
at some future period, when an active'population' 
covers the north-west territory. Ihe {nhwipal inter, 
ruptions at preset are, Ist, At the rapide between 
Mmtreal and Kingston, where'it is proposed to cut 
acenaL At'-ue rapids and the great ^ of 
Niagara, where a canal ia also projeotedL Sd, In tite 
8tream>of the nverhetvmen Lakes Huron end Erie,- 
where-theee atw also- nqiids, and in Lake St Claii^ 
which is frill df-s'shoHewi.' 4«h, ^t'tho &Us of St- 
Mary, between Hnhnr-aed Superie*, amounting'to 
twenty-toree feet in half a mile. All these obstruc¬ 
tions, it is believed, can be eurmountod by arb These 
variottslakee evidently occupy the botttn nf^ raised ■ 
ph t fan, the outer sides of wli^h are not very dis- 
CM ktfid benee they reedve very few rivers-of etijr' 
magnitude. Hieir shores are beset with icq for 

two, dwsot^brfrmr'monllvfn^he'yeaiil' ‘ 

Lake George, S6 miles h»g and 7 Inroad, poun 


states: 

its waters info Lake CUmplaui, which is ](Jb miles 
broad, ai^commiinu^ th«.j|iv«f 
the St .lnwjen^ A canal, 22 - 

ppw rtearly finished,,cqiHPefite La^ .C^am- ' 
plain with tbo Hudson, yye liaw.-.,inrer ^ oSin 
.lakto of smaller site. • ./ 

of.thc.Umt^ States. ,b^^. tofoarniven. 
Afferent systemay st, Thpto. which.wat^-ihn Atlan- 
tic region. 2tl, The Mimteippi and -tte branchai. 
which water the great,(;iBn|tral.vaUey of North 
rica. 3d, Those .wlpc^ W P*" ^ .lAyrrenp*; 

and* The Columoiq and its tributarieo, whkh 
nqw mtp the Paufic Oc^. . , 

rivers which fHl into the AtlanUtuand 
Gulf of Memco, from Maine to the eastern bquudary 
of Louiisiain^jiiU rise in the Alleghanies, except.tho 
Susquehe^ah and the Hudson, which jpass entirely 
^oKgh ^e;,priQ^Pfd chains, .Their togA voriea 
fror^KX) to 4^ iniIi^.jincieaiBng gradually with 
breaqUO; ef the ley^ eoimtey, as we advance sputb- 
word. ^fae ^de-water asc^dqin all these nvers to 
tW outer bonnd&ry. pf the, primitive .formations, 
where ffOs fogpiar^ occur, on the Hudson, 
to this river„t6o tide reaches to.^^lbapy, 160 miles 
from Its .uouth, to which pimQt there is an umnter-. 
ruptsd ittvigntian frnr sloops of,8p tons. Tbia pecu- 
liar advanti^e has. made the Hudson the scene.of a 
more actiyo ijsland trade -th^ any river, perhaps, in 
the world, .of the same magnitude. - Tide lutvigstioii 
reaches a very short way up the great rivers in Um 
northeru ifritcs generally j, hut.in those south of the. 
Susquebohnah, it reaches gooerally from.lOO to ISO 
raiW Heats ply on. these rivers . much &r.^r 
up, but the navigatioikia seldom uninterrupted.. The 
frmowiw are .the principal rivers on the Atlantic, 
side, with thqlr opjwoxhmde Iragtha. 


Ntlfs. 

CdHnecticut,...'. 290 

Hudson,. sop 

Delaware,270 
Susq'&hanhah,....'. 950 

Potowmac,.260 

JameB'*Hiver,...‘..... 200* 


w , ...Mflra 

Roanoke^.290 

... 290 

Santee,....,,..'.. 30 O 

Savannah,'..'.280, 

Oateboachq,. 4 OO 

.....440 

The rivears than fall into the Lawrence, and iteNortben' 
lakfM^ are coatifMorathrely email, end pr^bly do not 
ceny off one-tenth port of the watUF thaefelk on the 
eoid side of the Mieriai)p{H, - tin most consideniUe 
a» tbwFox fiiVeri wbidi ftUs iMo Labe Midiigan, 
thwMkerieof Lake>firie) dm Oenessee, wid Seneca- 
of LaknChstevIe, and tite Saursiloiir Ri^lien, whidi 
joinf the St Lowrenoaiidow Mmtreal.- ' 

The nu^estie^ Miskisii^ drains a gtodter surfece Mimwippi. 
than anynveeindte'wOiHwKeiiCthe Ifenmoiv-and 
in the magnitode of Its eteeem is oi^ si»paased%^ 
theiAmoMfr imd'tlfePleia.t It'kas been cntonitted 
to' eeav^4o the Mexican Ghtf of >a]l tbh water' 
which the ocean receives front toe dry land. (See 
PnvatoAir GEooRAenv.)* *nM|ektnm4 length of 
Op'MiSsisaijqd Proper, inHilStag all its sumori. 
ties, is generally computed to be 2500 miles, but 
rcekoning'to Ite' belfr of toe Missouri, wfalrii ie 
toe largest branch, it is nearly 4000. It has 
ttriMf<^b«fe rt'ltr of trili^ 

affords only 17 fctt IfiEer. (Wardtti, J, life) 
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'jSbotol'tf 830 xallejr* the valteiiE i9 th« ateetie^ Ttaebtti'tf 

*2[*JJ* ali^i ftoRi ifi ibflUiA'.' tb^TB ddfEh'aiiffiHentet th^Rocky mouiitutia tf'eontpbtea to have an ritnri* **rtifc 
^^'^’^«B tl«ttea fbr aIdb]^|Tdrawjilgaa feettothePhio,and tJbii ofSOOOfket. 11uitbftiiebed8<^^riyer8,vh^re 
fttr teairia dhnrmg three ftet. to the ittnotion with begih to be naVigab^-iliBy be'about 2000; 

the Miaaonri. (Jamea'a EspeMion^ Ill. 9S8«) fiht, and eatimatiflg theif attoM khgth of uourae to the 
dbthtethe flboda in MaXi-'JBiie, andJttly»1ibe«etera aeato be id>out%d00 miltea, the nteati'fkll wfll be 
rtae-m> ftetr and'aro then nav%abie by veaaela of dioat ititie or ten inches oar mile. ''Hte'Miasiadppi 
anyaiae.'The MiaaiiaUppi, from iu junctiaa with the PtapeTj at 2500 miles fronli^e' 8eB,'lMtfaihei|fht of 
Ohio tO'the sea,'ia about'^OOO yaiw, or tvp-thirda *}9S0 or a mean All of six or seren' hicbeiper 
of « Milo ih width, and. wOw Red Rirer it is about ntde. ' The Ohio, at Pitfrburgb, 2200 rntlot from 
ISOfteC deep. ’ FreSn*^6 junction6fthe Arkansas, tha saa, has ahe^t of 600 feet; or aMeani' 
its banks form an elevated ridm or platform, which fonr htchcs. In'me Atmusoii knd the O'angta from 
■npp^the stream at 'the heMht c^ ten or twenty the point where they leave the mountatna, and in 
foeC above the level of the accent landa In its thd WOljl^ from its source, the aver^ rate of de> 
floods-, it somettmea bursts the barriers whi^h coniine scent is from 'foar to five inches pat-mike. In 
it, and inundates the flat country below.^ Of the two middle and south of^ Europe, genendly, the fall of 
great branches, the Missouri, and Mississippi Ihroper, the rivets is pn^ably twice as greats • - - 

ule former stream Is the huger, and more rapl$ and The variety of cultivated- plants ih North Ameri* ('oltifaied 
sdso more turbid, from the quantity of travelled soil ca corre^nds to the diversi^ of its climates. At !’>»*<*■ 
it transports. But its riaters, generally occupying « one extremity, the sugar cane df ^e fropieri re* 
wider channel, are'more loaded with bars and Hmd* gions thrives, and at the oUier, oats and barley, the 
banks, and the navigation is'inore intricate. (Jones's staple cn^s o£ the Arctic regions, are leading arti- 
Expeditim, Iir.259.)' Hie Platte^ Kansas, and some cles of cultivation. The Mgh sbmraer heat, hotv- 
othCr tributaries of-the Missouri, often spr^ out to ever, in all parts of the Un»ed States, makes some 
a breadth of one or miles, and daring the wnnn plants, which cannot be raised ha- England, succeed 
aeaeon> dry up entirdy. But'thhte, «nd-all the in* the coldaht'district of this nortfi. Of this de- 
branches of botli rivers, generally admit tS boat sdiption is 'Maize, or Indian com, an hidl^geitons 
navigation for nine-tenths nf dieir course, during a Ai^icon fdaqt, which is cultivated from Mainfe to 
longer or shorter period every year.' in the Ohio, Louisiana. It is a vegetable in universal use in the 
the boating season is from 20ui February to the United States, yields generally double the produce 
middle of June. Before this period tfae waten'are of vriieat, and is adap^ to a greater variety of si> 
ice-bound; after it, they are tuo shallow-; except for tuationa Thb maple tree, which grows in all the 
very small cr^ The length Pf the 'Mis^ippi, States, yields a juice from which sugar is made, 
from its mouth to the junction of the Ohio, is about Nearly ten millions of pounds maple sugar were 
1200 miles, and to its junction with the Mis^ri, made in 1810. WMsist h raised from one extremi- 
1800. The length of the Missouri, above the jnne* ty-of the Union to the other, but succeeds best in 
tion to It^eraotest branch, is, by Lewis' and Clwke'a me middle and western States, and in the upkHnds 
measurement, 2575 miles. The length of the Ohio^ of the sootiiem. The cultivation of tidiacco beg^ 
above the point of confluence) is 1188 miles. The in Maryland, about the parallel of 89“ or 40'*, and eon- 
other large brandies of die Mississippi are the Red tinues through all the soutiiern Stately and through 
River ana Arkansas, in the lower part of its. course, those in the west, south of the <Aio. The climate tb- 
The chief tributaries of the Missouri are the. Osage, vourabie for cotton is not found fiurtber north dian 
Platte, Kansas, uid Yellowstone: of the Ohio, the about the latitude of 87’thon^^ itcan be raised as far 
Tannessea, Cumberlfrtd,-and WaboslU Thowhde nortNastfl’cm both sides of the mountains. The best 
extent of the navigdde waters above die confluenes grows in- Saudi Carolina and Qeorgia, in dfy situa- 
of the Missouri- and MissiBsipjM' has bean estimated dene upon the sea coast. The rice crops, 'whidi re¬ 
st 28,000 mites, to vri^, if we add 12,000 for the qoi»-a marshy soil, and a great heat, commence 
Ohio, Arkansas,' Red-, Kiver, Ac. and th«r brandies, amnit the same parallel with cotton, and have near- 
we shall have 85,000 milea of boat navigation-in the ly the same geographical range. The sugar cane 
basin of dw: Mississippi. - • Tp this - we may add grows- in low and warm situadons, as high as the 
10,000 miles mote for th» eastern saction of the Sdttude of-88“, but the climate fovouraUe for its ci^- 
States, wldi 5000 for the lakes and thehr tributary dvadoh does not extend beyond 31 Oats, barley, 
atreoms, an^kfOOO for the River Colombiiw mafc^ hemp, and flax, succeed well, extent in the low- 
altogether 51,000 miles of river navigation, which gmundo of the southern States. The vine can' be 
is probably tinea timet greater than all -dm rivers advantageously raised as far north os Pennsylvania, 
of Europe affind. ExoapC in Naw England, Penn- The olive, orange, lemom end flg, are injured by 
sylvania, and New York,- fofii rivers - of die Unit- the -frost in South Carolina, but' it ta believed, that 
ed States flow over .-.OH^urfoee whkh-Ima rather a these-trees, aaweH aa the bananavwUl succe^ in 
small declivity. Of ^^Iwo sides of the gnat oen-, F1arida.f -ThefoTeattteesoftheUjQitedState8com- 

. ■ . .. . . I I . . - ■.* 


• PiiraicAi. Gso&. |a.thia SaypfrowaK 
Expeditiatt, with the Secdonal Mws. . - ■ i 

•f Warden's Introductum, 27* IL 699* III. 222. 


Waaden^ h 115. -Mriliat^ Sfli. Mi^ Long’s Mtmcir in Jamea'a 
Humboldti, ProUg. 156. 
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priae a^diiMt all the valoabla and oaeAil afMciet of 
wood. ' 

ThbvUnitcd Statea contain about ono^fouith of tho 
knottiti' apeciea of qoadrupeda. Some aim common 
to both continenta, others are peculiar to the west¬ 
ern. Comparing individuals of the same iqwciea, 
aoitae are |>erfectly simike; between others there is 
some difference in slife, colour, or other circum¬ 
stances. In a few instances, the animal of the eaat-- 
ern continent is larger than the American; in most 
the reverse is the case. The following is a catalogue 
of the quadrupeds of the United States, 


Mammoth (an 
extinct ^cies), 
Bisoti or Buffalo, 
Moose Deer, 
Caribou, 

Red Deer, 
Fallow Deer, 
Roe, 

Bear, 

Wolverene, 

Wolf, 

Fox. 

Catamount, 
Spotted Tiger, 
Sulow Cougar, 
Gray Cougar, 
Mountain Cat, 


Lynx, 

Kincagou, 

Weas», 

Ermihc, 

Martin, 

Mink, 

Otter, 

Fisher, 

Skunk, 

Opossum, 

Wood-Chuck, 

Urchin, 

Hare, 

Racoon, 

Fox Squinel, 
Gray Squirrel, 
Red Squirrel, 


Flying Squirrel, 
Field Mouse, 

-Bat, 

Ground Mouse, 
Wood Cat, 
American Rat, 
Shrew Mouse, 
Furple Mole, 
Black Mole^ 
Water Rat, 
Beaver, 
Musquash, 
Morse, 

Seal, 

Manati, 

Sapnjou, 

S^oin. 


Nine-tenths of these animals yield a fur, which ia 
used for dress or in manufactures. The bison, or 
wild ox (improperly called the buflklo), is, accord¬ 
ing to some American nataraUNa, of the same spe¬ 
cies with' the commdn neat cattle of the United 
States, the difference bein^ the effect of the domes¬ 
tication of the latter. Buffoii, however, thinks other¬ 
wise. The bison is larger dun the domestic ox, has 
a 6eshy or grisly substance extending along his 
shoulders and backfdnd has on bis neck and moul¬ 
ders A woolly hair, whidi admits of being q)un or 
wrought into hots. The moose-deer, now rare, is a 
gigantic animal, one variety sometimes reacliihg the 
height of IS feet. The caribou is probably the rein¬ 
deer of Seandinavia. ' Tlie bear it of two species. 
, The short-legged lives chiefly on vegetable foM, and 
is probably not carnivorcNus.^ He doaes kway the 
winter in a torpid state, sucking hia.pawn^ and 
expending tlie fet he had previou«y acqmr^. The 
ranging bear is. larger, but more lean. . He de- 
•titoys ctuvee, sh^p, pigs, and fometimes children, 
and in winter migxatcs southward. The wolf, like 
die bear, is found in oU States. It is a voracious 
animal, stealiiw intO' shek^klB at night, attacking 
deer, hogs, and small' catne, and aometimet hunting 
in packs. The eatsmount is Of the sise.of a large 
dog, and extremely ferocious, -but- it is rarely seen; 
The spotted tiger-'is-saarceiy seen,, except near 


XAotfiMa.. It is feogi five ,4 q six feet long. The daitsa 
'cougat OB-American pantber is ahoqt die same^ijuaa, . ^^>*** . 
but more common. It di^trOTs she^p, calm, xtd 
hogs, and, when hungry, will mtack large catd» 

■ The urdiin differk in several reiqieets feom the Eu¬ 
ropean betlgehdg. Thelion,leopi^, suripedor true 
tiger, hyena, elephant, rhinoceros, hinponotamu^ 
caraelop^, are unknown in the New World. The 
horse, the ass, die sheep, the goat, the hog, and the 
camel, did not oricuu%;^i8t there, but have been 
naturalized. The Tatter, however, ark not numerous, 
and have never been intro(|aced into the United 
Sutes. Of the birds and reptiles our limits will not 
allow us to speak in detail. The eagle, pheasant, 
grouse, partridge, swan, Canadian goose, ptarmigan, 
are less or more numerous. In general, the small 
birds of America surpass those of Europe in the 
heaui^roF their phifnage; but are much inferior to 
them In the mel^y of their notes. Among dje rep¬ 
tiles, the most remarkable is the alligator or Ame¬ 
rican crocodjle, fhrni 19 tD'23 feet long, very strong 
mid active. ' Of serpents, the rattlesnake, from four 
to six feet long, is the most formidable.* 

Perbaps no single circumstance connected with Population 
the United States has attracted so much attention as 
the rapid gro-wth.of their population. Pbilosophera 
had shown, from the la-ws which-govern propagation, 
that the human species might double its numbers in 
a short period. But this was only known as a qie- 
culative truth, applicable, it was supposed, to small 
ttibes under extraordinary circumstances, but not to 
a great nation of many millions. The Spanish co- 
lonier, planted a hundred years earlier than the 
United States, should have made this principle fa¬ 
miliar to the world long ago, but ignorance and mis- 
govemment, intercepting the bounty of nature, in¬ 
flicted aU the vices and evils of old societies upon 
these cedonies, and a jealous policy threw a .veil of 
secrecy over their condition. 

The first European emigrimts settled in the Unit¬ 
ed States in l607. From that period, colonists con- . 
tinned to flock to the country in small parties or 
large bodies. The last new settlement on a oonsi- 
dei^le scale was in 1783. -^Iien, by means of a 
grant of 'L. I0,00Q feom Parliament, and various 
Bumtf raised • by private contriboiions, 618 persons 
were sent «ut imn England to Georgia, t The 
gmwth of the colonies was rapid .and -obvious; but 
much more of it was probably attributed to the in¬ 
flux of settlers from the mower country than was 
consisteot with the truth. No accurate enumeration 
of the inhabitants waa made till the first census was 
token in 1790. That' for the year M53, in Mar- 
aball’a </-ifFaf^>g(oA, is uniloubtraly erron^us. 
Xheratiftof increase.bejng ascertained by the four se¬ 
parate enumerations, and having-continued remarka¬ 
bly uniform 4br fbrtjr years, Bre con now, bf calculat¬ 
ing badtq^ards, obtain rcsulta.more dsserving of con- . 

. fidence tbui. the rude guess^mode from uncertain 


'4^-,* Morse, VoLl. p, 863, Ac* Worden, Chap. 6. Buffim’s J^airupeitk Vd. IL-Lcmdop edit. 1775.. 
f For an account of this and the earlier settiements, the reader may consult .wa Butftry oflkt- BrUM 
Tmpinin America, 8 vols. 8vo, Lond. 1741. . 
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data. The period of doubling at presen^ is 2^ 
years; bttt, taking it at 25 years, and reckoning 
backwards from 1790, we find the population at the 
under mentioned periods would be,— 


1790 .. 

.... 3,921,000 

171.5 ... 

... 490,000 


(by census) 

1690 ... 

... 2tS,000 

1765 .. 

.... 1,060,000 

1665 ... 

... 122,000 

17-1-0 

.... 980,000 

1640 ... 

... 61,000 


Beyond the last mentioned pericxl we cannot, for 


obvious reasons, carry our calculation. If wc sup* 
pose 1000 settlers to have come from Eurt^H) an* 
nually for the first S3 years, these, by natural mul¬ 
tiplication, would amount to about (i0,000 at the 
time alluded to, tliat is, in 1640. The following 
Table, constructed from documents afforded by Sey- 
bert and Mcllish, with several new calculntiuiix, 
gives an interesting view of the progressive changes 
in the different states, and in the two great classes of 
the population. 


m 


Umlccl 


States or Territories. 



Population inciwling Slaves. 

In 30 Yean 
each 100 In- 
liabitontB in- 
i-rcBswl to— 

Slaves. 

Kor e.-ich 100 Pm- 
InhnhiUrta Uic 

ouinbcr nf Slaves 

Wit-— 

1790. 

1»09. 

1810. 

IRtlO. 

In 1700. 

In 1820. 

In 1700 

In 111-20. 

V^mont . 

85,.5.39 

154,465 

217,895 

2.35,761- 

275 

16 


0,01 


New Hampshire,. 

14.1,«85 

183,858 

214,460 

244.161 

172 

1.5H 

— 

0,11 

— 

Maine. 

96,540 

151.719 

£28,705 

29-S,.'1.35 

309 

_ 


— 

— 

Massachusetts,. 

378,787 

422,845 

472,040 

523,287 

138 


— 


— 

llhodc Island,. 

68,825 

69,122 

76,931 

83,0.59 

120 

948 

48 

i..‘;9 

0,06 

Connecticut,. 

237,946 

251,002 

261,942 

275.218 

117 

2,761 

97 

1,17 

0,0;; 

New York, . 

340,120 

586,050 

959i049 

1,372.812 

40.4 

21.324 

10,088 

6,68 

0,7-4 

New Jersey,. 

184,139 

211,149 

245,562 

277,575 

150 

11,423 

7,557 

6,62 

2,79 

Pennsylvania, . 

434,373 

602,548 

810.091 

1,049,458 

242 

3,737 

211 

0,86 

0,02 

Delaware,. 


64,273 

72,674 

72,749 

123 

8,887 

4,.509 

10,77 

6.6 J 

Maryland,. 


31-9,692 

380,546 

407,350 

121 


107,398 

47.54 

3.5,7}i 

Virginia, . 

747,610 

886,149 

974,622 

1,06.5,366 

142 

292,627 

42.5,153 

82,40 

66,4; 

Kentucky,. 

73,677 

220,959 

406,511 

56-4,317 

765 

12,430 

126,7.32 

10,29 

28,.97 

North Carolina, . 

.393,751 

478,10.3 

555,SCO 

G38.829 

162 

100,572 

205,017 

S4,ao 

-47,28 

South Carolina, . 

240,073 

345,.59l 

415,115 

502,741 

209 

107,094 

258,475 

80,60 

10.5,80 

Georgia, . 

82,54-8 

162,686 

252,433 

340,989 

413 

29,264 

149,656 

54,92 

78,23 

Louisiana,. 



76,556 

153.407 



69.061 


82.90 

Tennessee, . 

* 


105,602 

.261,727 

422,813 



80,097 


23,.37 

Ohio,. 



> 


230,760 

581,434 





— 

Indiana,. 





24,520 

147.178 



190 


0,1.,’ 

Illinois,. 


36,691 



12,282 

5.5,211 



917 


1,69 

Missouri, . 






66,586 



10,222 


18,15 

Arkansas,. 





> 2U,o1-.'5 

14,273 



1,617 


12,83 






4. rriW 

U 






District of Columbia, 



J 

14,093 

24,023 

33,039 





23,95 

Mississippi,. 




40,352 

75,448 





77,02 

Alabama. 




127,901 





48,71- 

Total,. 




9,638,226 

246 


r, 538,118 



Florida (supposed) ... 




10,(KK) 


in 



m 





9,648,226 





■ 

Slaves. 

694,280 

889,881 

1,16.5.441 

1,538,118 





■ 

Free Persons, . 


4,429,881 


8,110,108 


■■ 



■ 


It will be observed from this table, that the rate 
of increase is very unequal for the different sections 
of the Union. The older states of Connecticut and 
Massachusetts have only added one-fifth to their 
population, in the same period in which tlie new 
states of Kentucky and Ohio have quadrupled 
theirs. The reason obviously is, that the more 
densely peopled parts of the-Union, and, in parti¬ 
cular, New England, serve as a nursery to the new 
states, to which they are contiiinally sending out 
large draughts of emigrants- There is thus a con¬ 
stant stream of population pouring across the Allc- 
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ghanies. from the east side to the west, to occupy 
the vast plain of the .Mississippi; and by this gradu¬ 
al generation of a mighty people, os it were from .i 
central stock, a uniformity of language, manners 
and institutions, is diffused over the whole, which 
will cement their union, in spite of local diversities 
of interest, and which promises to make the count¬ 
less millions, who will by and by cover North Ameri-i 
ca, from sea to sea, more truly one people than the 
inhabitants of .Austria, Prussia, France, Si>ain, or Bri¬ 
tain, are at this day. 

If wc calculate prospectively from the present rate 
4 T 
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iTniipit of increase, assuming that it will continue perina- 
^^||"2|.nent for some time, the population, at the under 
’ mentioned p.-riods, will be, 

184,5 ... 20,000,000, 18.0.5 ... 80,000.000, 

1870 ... 4(),000,000, 1020 ... KiO,0(H),000. - 

Ilefbre this l;ist result is re.ali/ed, some retardation 
will prob.tbly take place in the r.'ite of iiierense. Ihit 
even were the vfi .t poptilation .-ilUidi ) to in existence, 
the .i\eragc liensity for the whole territory vroiilil not 
he gre.'iter tluiii it is at thisdiiy in M.'issaehusetts, and 
only lialf as great as in Itikly, France, and tlie Urilisli 
Lslcs. 

The rapid growth of the population in America 
becomes niueli more striking ^rhen we contr.ast it 
with the seareely perceptible pi ogress of coiiiiiiuni- 
ties in tile Ohl World. J’ranee, whieh had 1.0,0i)'f-,000 
iiilialiitants in 1700, ueeordnig to the eiiuiiieratioii 
of Mursliiil Vanbaii, hud y(),y(i.l,<)00 in 17J/1. Now, 
aceording to the rate of increase u hieh this indicates, 
that eoiii'try would have doubled its ji-ipulation in 
19.5 years; but tlic pop'.il.ition of the I'nit.-d .Slates 
ill the same period would have increased 1» 220 
times its fir.st amount. The following table, which 
ire have c.ilciilated from the bc.'-t d.ata tt> be oht.iin* 
ed, siiows the eoinparativ'* rite of increase in diSereiit 
countries. 



.Viiniml In 



tie.***#* on 

IVriiMl of 


t.'jcli 10,000 
IVruoiih. 

Ddiibling. 

United States (according to 

1 2.91 

2rJ year>- 

eeii.Mis of 1810 and l.S2t>), 

rraiico, from 1700 to J 7.01, 

.91. 

iy.5 

Ditto- 1791 to I,S21, 

48 

144 

Kiigland—— ISOI to 1,S21, 

187 

.51 

Rurofie for the last .30 years. 

'id 

.00 1 


Slavery i.s nearly extingiiidieil in .all the New Fng- 
lanil States, and is hastening to itscMinction in I’eiin- 
sylvania. New York, New .Icrsiy, and Delaware. In 
Ohio it does not exist, l.i Iiidiana anil Illinois it will 
soon cease. In Maryland,ihoiigh there ha.sheen asmall 
absolute iiierca.se in the .slave popul.itioii, their iiiiia- 
ber, conip.ai ed with that of the wJiites, has dimini.shed. 
In two iiii})ortaiit eireuiiist.'iiiees tin re is a wide dill’er- 
cnee between sluwry as it exists in Nortli America, 
and in the West Indie.s. In the former, the number 
of slaves 110 where eipials that of the free inhabitants, 
excejit in-*5oiiU» Carolina, where there is a trifling 
excess of tlie former,—and in the .States where 
slavery exists, taken altogether (excluding tho.se 
nortliwaril of Kentucky and Delaware), the Macks 
form only oiie-thinl of the population. But in 
the West India Islands, the blacks are ten, or 
sometimes twenty times more numerous tiian the 
whites."*^ 1 n the second place, it is well know n that the 
.slaves !') the West Indies eoiilinuully deerease, and 
would speedily die out, unless kc pt up hy new ini- 
povtatiuns; but, in tlie Unitid .States, tliey double 
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their immhcrs in S.O^ years, without any importation tanked 
whatever. It may be safely said, that tlie superior States, 
humanity’of the Ainerican.s in the treatment of the 
blacks is the greatest ohstaele to that abolition of 
slavery w!;ieh they so ardently wish to accomplish, 
and that, were their slaves worked and fed like those 
in the W e^t Indie.s, the race of Mucks, instead of 
iiniltiplying tenfold in the course of one century, 
would he entirely extinguished. The existence of 
slavery is a beln■e^t from Britain; it is not the crime 
of the Aii.erieaiis, hut their inisfortiiiie. It is an 
evil which tl'cy deplore, and of which they would 
gladly rid themw Ivc." if they knew liow. The difli- 
culty is, how to dispose of the .skives, vriioiii many 
would he willing t.i nianiiniit. Tlie plan of carry¬ 
ing them back to a eoloiiy on the .African coast seems 
absolutely ehiinerieal; and tbe .strong distinction of 
C'llour, vvitli the rooted prejudiees of the whites, 
form an insuperable bar to siieh an uiualgamalinn of 
the two raees as took plnec when the .serfs of Western 
F.iirope were incorporated witli tlie freemen in the fif- 
teeiilh ipiil .sixteenth eeiituries. Time alone promise.^ 
a certain aliuvialion of the evil, though not an abso¬ 
lute cure. If we separate the white and black races, 
the former double their numluvs in years, and 
the latter ii, a diflereiue .‘ijipiireiirly trifling, 

but wliieli produces iiii]>oitaiit results, if vre reckon 
forwards. Sujiposing the ratio-of inercasc to re¬ 
main steady, in 1 I.S years the sl.-ives will have mul¬ 
tiplied to Ki times, and the wJiite.s to 82 times their 
present numbers. And in this period, the re¬ 
lative prupiji tions of the two raees woiiltl be so 
changed, tliat the slaves, who I'orni at present | •J of 
the ]>o]nilj!tioii, would then form only or ,',th. If 
we .add t'le free blacks, indeed, the iiUTea.se is more 
rapid tliaii here ussiinied, but we throw these out a.s 
a eompeiis.'ition t.T the mulatto or mixed race, who 
are the jinigi'iiy, not of blacks alone, but of blacks 
.and whites, and a large part of w hom mii.st ulti¬ 
mately melt into the mass of the white population. 

Ill l'’raiiee and Kiigland, and probably in Iviirope Mntrs nml 
at kirge, the leinales exceed the males b}' 2 or :i per (^‘■’iiialfs. 
ee/it, ; but, in tile United .'•tates gcnorally, the males 
exceed the females by nearly 4 per cent. In the 
iiewe.'t btate.s^ the excess is us high a.s li) per cent. 
( 8 evljert, ji. 42.) The diilereiiec i.s still more strik¬ 
ing K) what relates to ages. In the United States, 
eliildren form n iiiueh greater, and aged jiersnns a 
niiieh smaller, pro)>ortioii of the population than in 
Fiiropp. In Sweden, according to Wargeiitiii’s 
Tabtc.\, the persons under the age of 16 form 3fi per 
cdU, of the ])opulation , in Britain, aceording to the 
i.i.xt eeiisii.s, 4(), and in the United States 50 per cent. 

The persons aged above 45 I'orm ‘I'i per cent, of the 
w hole population in Sweileii, 18 per cent, in Britain, 
and 12 fitt cent, in tlie United States. Tliis peculi¬ 
arity arises from the rapidly progressive state of the 
population. Since the inhabitants of the United 
Slates quadruple their numbers in .50 ycais, a per. 

S(>ii born half a eciitiiry ago belongs by bi.s birth to 
n society of two inilliuiis and a liulf of persons, but 
now lives in a society of ten millions, wiiich willfur- 


Colqiihuun's IVealtU, Power, and Ilesourre: of the British Empire, p. 40. 




UNITED 

four times as many old men to a future and 
V- — _ - equidistant period. 'I'he annual amount of imnii^a- 

immigni. C*® borrow an American word) is very varia* 

tioD. ble, and its effects have been greatly overrated. 

The whole number of passengers who arrived, in 
1817, at the ten principal ports, was 22,240, includ¬ 
ing citizens and persons on business wl>o did not 
mean to remain in the country. In 1816, it was 
estimated at 20,000 ; in 1818 and 18iy, at 28,000 
each, not more titan one-lialf of whom, very proba¬ 
bly, were strangers come to settle. In 1820, the 
true number of immigrants, according to the 
nl Calendar, was 7001, of whom 50i'2 were tn.Tles, 
consisting of f)97 agricultural persons, 1461 com¬ 
mercial, 1407 manufacturers, artisans. See. Dr Scy- 
bert thinks the average innnber of foreigners wlio 
t-omc to settle in the United Slates docs not exceed 
6000 per annum; but assuming it to be 8000 or 
9000, this is only from to j'- of titc whole an¬ 
nual increment, which must amount to 2:)0,(X)0 per¬ 
sons to make the pupiiiation double in 21',1 years. * 
This rapid increase does not greatly uiiect the 
rate of the iinniuil mortality, which is projiortional- 
ly rather greater among the ]>crsons uiuler 2.0 than 
Mortality, among those of all ages. In the absence of proper 
tlalsi for aseerlaiuiiig the aiinu.tl mortality of the 
whole eouiitry, or of any single sUite, we can only 
refer to a single, fact. The average number of 
deaths in 1’liilaclelphi.a, for eight years (1807 to 
1814), was found to he .about j\ of the eoiitcmpo- 
runeoiis ]Mipulatiuii. (.Seyhert, p. 50,) In liirming- 
hani, ill tlie ten years ending 1811, it was about 
in London and in all Liiglaiul, iiicliiiliiig the 
army .and navy, about or (.Milne’s/I//«a/V/e.r, 
p. 456.) This single fact, therefore, so far as it 
goes, hears testimony to the sjilnbrity of tlie climate, 
.and to the comfortable condition of the inhabitants 
of the United States. 

-I.aswi. The active population in tlie United States is jiro- 
portionally greater, and tlie idle pojnilation less than 
ill any other country. They have li;w public fiiiie- 
tioiiarics, prcaeliirs or annuitants, and a very small 
army and navy. According to a table whieli will 
be found farther on, the active pij)>iil'itioii ainuiints 
to 27 per cent, of the whole, or 2 per ivni. more than 
the number of mules above the age of 16. The 
proportions employed in agriculture, inamifuctiires, 
.and commerce, according to the census of 182U 
were,—. 

Agriculture,.83.“ jicr cent. 

Manufactures,.1 3.5 

Commerce,. 2.8 

100 . 

But the number assigned to commerce evidently 
does not include mariners, or includes only those 
u‘ho resided on shore at the time the census was 
taken. For the sake of eom])nrison, we give the 
general result of the British returns for 1811, re- 
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marking, however, that the two classifications are United 
not ctmstructed on the same plan, the second head statw- 
in our arrangement corresponding to the second and 


third in the American. 

Agriculture (by families).35J per cent- 

Trade, manufactures, and handicraft 

(do.).44J 

Other persons (the unprotluctive class, 
military, placemen, clergy, &c.). 20jt 


100 

The situation of the labouring classes in the Unit- tVagcii amt 
ed States is c-onfcssedly far superior to that of the l’«upe"tn>- 
same description of persons in any other part of the 
world. Wages are so high, compared with the price 
of provisions, thiitun American labourer, who should 
live exactly as labourers live in other countries, 
might always save the lialf of his 4>urninga. The 
average wages of a l.ibourer were estimated at 75 
mils n day by Mr Blodget, and more recently at 
80 cents by Mr Niles, wheat being 1-J dollar per 
bushel. (Warden, Introduction.) In such circum¬ 
stances, a very moderate degree of industry suffices 
to place a man above want, an<l pauperism can only 
lie the lot of those who are debilitated hy old age 
or Aiseasc. Accordingly, it is a proud distinction 
for North America, that this moral deformity, ex¬ 
cept so far as it is the consequence of natural and 
unavnididile misfortunes, is almost unknown within 
her iiorders. it i.s not tlu‘re as in the old countries 
of Europe, where a person, who is able to provide 
eumfortalily for his own wants, has still ins feelings 
exposed Ui daily l.ieeration IVoiii tlie .sight of multi¬ 
tudes of miserable beings, who exhibit human na¬ 
ture ill its most lo.athsonie and degraded state, and 
whose wretchedness it is lieyoiul liis power to re¬ 
lieve. It is Rochefoueaulty we think, who remarks, 
that he had seen only one beggar in the United 
States. Mendicity does exist, liut except in the 
large cities wliere fortigners arc often found in a 
stitc of de'<titntiou, it rarely obtrudes itself on the 
eye, and may be said genernlly to he ns rare in that 
country ns it is abundant every where else. In Eu- 
roptiy the paupers have been supposed, on a rough 
calculation, to mnount to one-twentieth part of the 
population. In the United Slates, they were esti¬ 
mated hy Mr Niles, some years ago, at one |icrson 
in 250 on tlie Atlantic coast, and one in 359 in tiu 
interior. But, in times of great public calamity, tlie 
proportion is much higher. In the New Eiigl.-ind 
States, and in some of the others, though not the 
whole, each parish is obliged to provide iBr the sup- 
}>ort of its own poor, according to the liuniane spirit 
of the English laws. (Morse, Vol. 1. 293. Warden, 
pastim.) 

The North American Union comprehends at pre-Siaii.*- 
sent Ixeeiifp-Joar distinct States, each governed by its 
own constitution ; three territories, in which civil go¬ 
vernments arc established,without constitutionsyf and 


• Seyhert, p. 28. Carey’s Essaif on Political Economtf, 1822, p. 453, 467. Nile’s llrghler. 
f A territory becomes a state when its inhabitants, amounting to not less than 60,00U pensons, have met 
and formed a constitution. Previous to this, they are placed under the civil authority of a governor, ap¬ 
pointed by the President and Congress. 
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rnitcij three other territories, which are yet unoccupied by 
civiliaecl pupiilation. To these we must add the 
district of Columbia, comprisirifr a space of ten miles 
s(]uare round Washington, which is placed under the 
exclusive authority of that Federal Government. 


Tlie following Table gives a view of tho extt-ut, 
population, and repreaentation of each State, and of 
the proportion of its inhabitants engaged respective* * 
ly in agriculture, manufactures, and commerce, ac* 
cording to the census of 18S0. 


Sinli's and TiTritoric). 

.Squnre Mika 

ri>iiulation. 

Agrirulture. 

Manufaetares. 

Commerce. 

Populatbii 
ill each 
Square 
Mile. 

1 

1 

> 

as 

« 4a 

t 

States. 









Maine, . 


298,3.35 

.55,041 

7,643 

4,297 

9i 

2 

7 

New Hampshire, . 

ft,280 

244,161 

52,384 

8,699 

1,068 

26 

2 

6 

Vermont. 

10,200 

235,764 

.50,951 

8,484 

776 

23 

2 

5 

Maj.sac)iuscttE,. 

7,300 

523,287 

63,460 

33,466 

13,301 

67 

S 

IS 

Rhode Island, . 

1,360 

83,059 

12,5.59 

6,091 

1,162 

61 

2 

2 

Connecticut,. 

4.G70 

27.5,248 

50,.518 

17,541 

3,581 

59 

2 

6 

New Voik, . 


1,372,812 

247,648 

60,038 

9,113 

SO 

2 

34 

New .leiEi-y,. 

6,900 

277,575 

40,811 

15,941 

1,830 

40 

2 

6 

Pcnn.sylvania, . 


1,049,458 

140,801 

60,215 

7,083 

24 

2 

26 

Delaware. 

2,060 

72,749 

1.3,259 

2,821 

533 

35 

2 

1 

Maryland. 


407,350 

79,135 

18 640 

4,771 

38 

2 

9 

Virginia, . 

64,000 

1,065,366 

276,422 

32,336 

4^509 

17 

2 

22 

NoitIi Carolina,. 

43,800 

638,829 

174,106 

1 1 R44. 

2,551 

15 

2 

13 

South Carolina,. 

30,080 

502J41 

166,707 

6.747 

2^684 

17 

2 

9 

Georgia. 

58,200 

340^989 

101,165 

3,557 

2,1.39 

6 

2 


Alabama, . 

.50,800 

la ?,901 

30,642 

1,412 

452 

21 

2 


Mississippi, . 

45,tiB0 

75,448 

22,033 

650 

294 

14 

2 


i.oin'ciiina,. 

48,000 

153,407 

S3',941 

6,041 

6,251 

3* 

2 

3 

Teiincc^ce,. 


422,813 

101,919 

7,860 

882 

10 

2 

9 

Kentucky,.. 


.564,317 

132,161 

11,779 

1,617 

I4i 

2 

12 

Ohio,. 

38,500 

581,431 

110,991 

18,9.56 

1,495 

15 

2 

14 

ludtana,. 

36,250 

147,178 

61,315 

3,229 

429 

4 

2 

3 

Illinois,. 

59,000 

55,211 

12,39.5 

1,007 

233 

1 

2 

I 

Missouri, . 

60,300 

66,586 

14,247 

1,952 

495 

1 

2 

I 

TauarruRiEs. 









Michigan, . 

33,750 

8,896 

1,468 

196 

392 




Arkansas,. 

121,000 

14,273 

3,613 

179 

79 

S 



Florida,. 

57,750 








North-west Territory. 

144,000 








Missouri Territory, ... 

930,000 








Columbia Territory,... 

288,000 








Di.strict of Columbia, 

too 

33,039 

853 

2,184 

512 

so 




mmu 

EB^I 

•2,170,646 

.349,506 

72,493 


18 

212 


The th^CH original States which concurred in 
the decimtion of independence on the 4th July 
177f>, were New Hampsiiirc, Massachusetts, Rhode 
island, Connecticut, New York, New Jersey, Penn¬ 
sylvania, Delaware, Maryland, Virginia, North Caro* 
linn, South Carolina, Georgia. Vermont was then 
an appendage to New York, and Maine to Massa- 
chuEctu. The extent of the several States is very 
unequal. Rhode Island and Delaware are specks in 
the map, rather smaller than Devonshire or Perth¬ 
shire. New York, Pennsylvania, and the New States 
generally, are each larger than Ireland or Scotland; 
while Virginia, Georgia, Misaouri, and Illinois, seve¬ 
rally exceed England in extent. The density of the 
population varies from one person per square mile to 


67. It diminishes pretty regularly in every direc¬ 
tion as we recede from Massachusetts, and in that 
State, where it is greatest, it rather exceeds that of 
Spain, or Poland, or Europe, taken altogether. The 
mean density for all the StiUes east of the Mississip¬ 
pi, and including Louisiana, is 13 pereons to the 
square mile, which rather exceeds that of Sweden 
and Norway- - . 

Some writers, who derive their political ideas from 
the old institutions of Europe, disapprove strongly of ' *' 
the division into states, with distinct local govern¬ 
ments. Dut this arrangement, though originally the 
effect of accident, is admirably adapted to the cir¬ 
cumstances of the country, and deserves to rank as 
an improvement in the science of legislation. It is 

















































U*N I T E D 

Voited the only system by which the great advantages of 

suuB. union could be combined, in such a gigantic empire, 
with a due attention to tiie separate .interests of all the 
parts. The federal compact, by preserving peace 
and friendship among states that would otherwise be 
rivals and enemies, exempts them from the scourge 
of frequent wars, gives unbounded freedom to their 
internal trade, and, while it enables them to dispense 
with tliat sort of strong government which is scarcely 
compatible with liberty, it gives them an aggregate 
strength, which secures them against external attacks. 
On the odier hand, each scparalo district, acting by 
its own legislature, is invested with the entire regula* 
tion of its local concerns, which can never be entrust* 
c(l to others without the certainty of mismanagement. 
No single legislative body, even were its sessions per* 
jietual, could properly conduct the local business of 
such an empire as that now forming in North Ame¬ 
rica. In our own Parikiment, it is notorious, that, 
from tile multiplicity of business transacted, the ge¬ 
neral style of legislation is most slovenly, and bills of 
all kinds, but especially local bills, are often grossly 
iiitsinanaged. How great an impediment is it felt to 
be to the redress of grievances, or the promotion of 
improvements, in the remote parts of Scotland and 
Ireland, that witnesses, parties, and agents, must be 
carried six or seven hundred miles at a vast expence, 
and that, when at the seat of legislation, their success 
must greatly depend on the votes of persons who ei¬ 
ther understand their business imperfectly or not at 
all, and who arc only prevailed upon to bestow a 
slight attention upon it by private solicitation. The 
division into states supplies the only remedy to this 
great evil. It encourages local improvements by 
uniting those whose situation gives them a communi¬ 
ty of interest us to certain objects. It lessens cor- 
I option in the general government, by subdividing 
]>atronage. In times of public frenzy, it multiplies 
the securities against the persecution of individuals, 
because such persons will always find protectors in 
some one of the state governments. It lias, indeed, 
<nie disadvantage; the state legislatures may become 
the strong-holds of faction, as exemplified in Massa¬ 
chusetts during the last war. But, as the number of 
States increases, the weight of each in the confede¬ 
racy, and its power to disturb the union is dimiiiisii- 
cd. Even out of this danger a security arises against 
another. The existence of the separate state govern¬ 
ments forms a strong barrier against despotism, be¬ 
cause it creates so many distinct centres of power, 
from which resistance might be made, if a military 
tyrant should master the general government, as 
Cromwell mastered that of England, and Bonaparte 
that of France. Some inconvenience, no doubt, 
arises from the unavoidable diversity of laws in such 
an aggregation of republics; but the evil is not much 
felt or complained of practically, and it is the neces¬ 
sary concomitant of a union producing boundless ad¬ 
vantages. An iron despotism may subject all its 
slaves to the same laws without regard to the dis- 
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tinctions of climate, character, or situation; but free- 
men will not associate voluntarily on such a principle. ^ 

Liberty consists, not in being governed by the laws * 
that are absolutely best, but by those which are 
deemed best by the people who obey them. No 
wise and liberal statesman will hold it necessary that 
the fishermen of Massachuielts, tlic husbandmen of 
Pennsylvania, and tito sugar planters of Louisiana, 
should live under one perfectly uniform system of ju¬ 
risprudence. Such a uniformity could not be en¬ 
forced without rending asunder the union. And let 
it be recollected, that the diversity of laws, such as 
it exists, is much less than it would be if the federal 
compact weie dissolved, and the several States en¬ 
tirely independent. In short, if it is possible by any 
device to reconcile freedom with extensive empire; 
to unite all the parts of a vast continent together in 
the bonds of peace aod commercial intercourse; and 
yet not to trench materially on the natural rights of 
each part, or tlie free use of its natural powers and 
advantages; it must be by a federative system similar 
in its essential characters to that of the United States. 

The experiment is by far the most interesting that 
has ever been made iu the science of legislation, and 
the steadiness and success witii whicii it has hitherto 
proceeded opens up the most encouraging prospects 
as to tho future destiny of mankind. 

'i'be federal government, of which wc shall speak 
afterwards, possesses merely those specific powers 
.which are vested in it by the Constitution. All 
other powers and rights remain with the state go¬ 
vernments, in whom tlic sovereignty essentially re¬ 
sides. The territory of each state is not the terri¬ 
tory of the Union, but of tliat particular State. The 
people and militia arc the people and militia of tlie 
several States, not of the Union. Lands are held un¬ 
der the laws of the States; descents, contracts, and 
all tlic concerns of private property, tlic administra¬ 
tion of justice, and the whole criiiiiual code, except 
in the case of breaches of the laws cf the federal 
body, arc regulated by state laws. * All the twenty- state t'oii- 
fuur States have written constitutions, formed subse- sntutions. 
quently to tbellcvolution, except Rhode Isinnd.whicli 
is still governed by the charter granted by Charles 
II. in IGfiS. These constitutions are purely repub¬ 
lican, though the right of suft'rage (for the term 
Jranchue is inapplicable and odious where voting i.< n 
general right, not a special privilegL) is restricted in 
one or two States, aitd unequally divided in one or ta » 
others. In every one of tlie States the legislature con¬ 
sists of two chambers, both chosen by ^^ct po^iular 
election, except in Maryland, where the sen.'iturs arc 
chosen by delegates. In nineteen States out of tlic 
twenty-four, the representatives (or members of the 
Lower House, according to our phraseology) are 
elected annually, and in five triciinially, viz. in South 
Carolina, Tennessee, Louisiana, Illinois, and Mis¬ 
souri. The period of service in the senates (or Up¬ 
per Houses) varies from one to four years, except 
in Maryland, where it is five: in some cases oiu'-tliird 


* Views ^Oie President qflhe United States on the subject of Internal Improvements, laid Lcjhre Congress, 
4 ill May IStifl. 
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I'nitcJ or onc-fourtli, in oilicrs onc-haif of tlie members are ing first: In New England, Indian com, grass, rye, 
, renewed every year; in others, otic-half every two oats, flax, wheat,buck-wheat,'barley, and hemp; in 

years. In some of the States the right of suffrage the middle States, wheat, Indian corn, tobacco, grass, 
wae formerly limited to freeholders or corporations, oats, buck-wheat, flax, barley, potatoes, spelts, rye; 
but by ainLiidmi'iits in most of the old con.-titutions, . in the southern States, cotton, wheat, tobacco, In- 
these odious atid really impolitic restrictions have diaii corn, rice, indigo (formerly), barley, and hemp, 
been abolished; nitd tlie right of siilfiagc, though The western States, along the Ohio, correspond in 
viirioii>ly delined in the dilfereiit States, is sub- their productions to the middle States, on the At- 
stniitially universal in them all, except in New iantic. Good soils, carefully cultivated, in the Uuit- 
Jersey and Virginia. In these two Statw, the cd States, yield 100 bushels of Imiian corn, or .50 of 
possession of a small amount of property still con- wheat per acre. But the average produce the cul- 
stitutes the'citizen's title, to vote. In many of the tivated land in Ohio and Kentucky, districts not in¬ 
states there are cerl.iin qualifications prescribed for ferior in soil to any in the Union, is estimated as fol- 
the persons elected. A senator must, in gcntr.sl, be lows: maize 10 bushels per acre, wheat 22, rye 26, 
a freeholder, and not under .'50 years of age; a re- oafs 55, barley lio, tobacco 12 to 15 cwt., cotton 5 
presentative not under 25. The governors act, in to 7 cwt. in the seed, or from 1,50 to 200 pound.s 
tome eases with, in others witliout a conned, and cleaned. (.Jame.s, Vol. 111. p. An acre sown 

liold their offices, some for one year, sotne for two, in rice yields from 1200 to 1500 pounds on what are 
some for three, hut none for more than four j'ear.s. called tide lanils, and from tO) to 1200 on inland 
In all the cen-titution's recently framed an expre.-s pl.'intaiions. An acre planted in caries yields about 
provision is introduced fur adopting amendments. 1000 or 19(J0 pounds of sugar, with an equal quan- 
The rule generally is, that if any alteration is judged tity of molasses. The necessity’ of renewing the canes 
necessary and appioved of liy two successive legis- annually by planting, in consequence of the winter's 
Jatures, it may then be submitted to tlic people, who frost, rentiers the cultivation less advantageou-s than 
appoint a special convention to decide upon it. In in the West Indies. In 1817i however, it was cal- 
some Citscs il U provided that ti convention sltall meet culatcd that 20,000,000 of pounds of sugar were made 
periodically to revise the conatitulion. .The existing in Louisiana alone, which was estimated to be about 
legislature is iilways considered its cxcrci.sing a trust, | of the whole annual consumption of the United 
in the terms of which it has no power to make the Mtiites. (Warden, II. p. 483, .541. Morse, I. p. 666.) 
smallest change. By thi.s principle, legislation is The rurol population of tlic United States presents 
founded on a dear and rational basis. It gives sta- an extraordinary contrast in its constituent purls to 
bility to institutions that might olherwUe be the that of every country in Eurojte. The class oi'extensive 
foot-ball of domineering factions ; it cheeks the proprietors living on their rents, and the class of pea- 
growth of sinister interests, and, white it nfl'urds a sums living merely by their labour, are almost equal- 
safe and easy remedy for grievances, it is so far from ly unknow'n. The great bulk of the inhabitants con- 
bcing an inlet to r.ish innovations, that it is the best sists of farmers, who are the owners of the lands they 
guarantee against them ; as the history of tlie United occupy, and the greater proportion of whom tvork 
States demonstrates, 'fo sulfer those who exercise with their own hands. " The number of those who 
tlic supreme power of a country to change at plea- arc mere labourers," says Dwight, *' is almost no- 
sure the cunditions by which they hold it, is t quully tiling, except in a few populous towns, and almost 
as absurd as to sillier the judge to make the laws he all tlicsc are collected from the shiftless, the idle, and 
administers, or the steward to fix the terms ut the the vicious. A great part of them are foreigners, 
cngagcmei.t which invests iiim with tlic management Every young man hired to work upon a farm aims 
of an estate. Under sucli a system, the steward tin- steadily to acquire a farm for himself, and hardly 
avoidably becomes u peculator, the judge a tyrant, once fails of the acquisition." (Dwight's Travels, 
and the legislature a junto of conspirators against the Vol. IV. p. 3.‘3.5.) Except in some few spots near 
public weal. large towns, tliere is scarcely any land rented. The 

Sgriculturi. The agriculture of the Unitgd States varies ac- price is generally so low, that a small addition to the 
* cordingtothcclimate, soil, and situ.li ion, of theses e- sum necessary for stocking a farm' suflices to pur- 

ral divisions of the country; but, taken altogether, it chase it; and even where the value is higher, an in- 
differs materially from that of Britain,—in the nature dividual who has money enough to stock a large 
of the productions cultivated, in the condition of farm will prefer buying one of half the size. Of the 
those w’ho are engaged in it, and in the general prin- State of New York, only one-fifth, and of the whole 
cipics by which it is conducted. Besides our staple inhabited country east of the Mississippi (excluding 
productions, wheat, barley, oats, pease, brans, tur- Michigan and Florida), only about one-tenth part is 
nips, and potatoes, the soil of the United States yields yet cleared and cultivated. Of course, the best soils 
rice, Indian corn, indigo, cotton, sugar, tobacco, the are first used, and, till population thickens and pro¬ 
vine ; and Florida will probably add to these the duce rises, soils of the second and third quality will 
olive and the banana, which scarcely succeed in the not rcp-iy the expcnce of culture; and as a necessary 
other States. The staple produce of New England consequence, those of the first quality yield no rent, 
ia (udisn corn; that of tlie middle States, wheat and 'J'he farms occupied by the owners arc seldom large, 
tobacco; that of the southern, cotton, rice, and, to a because, where wages are high, agriculture cannot be 
limited extent, sugar. Dr Morse indicates the pro- advantageously conducted on an extensive scale; and 
portional quantity of each species of produce raised, the large property in land occasionally acquired by 
bynamingthemin thcfollowingorder,thcgreatestbe- an individual is soon broken up by division among 
4 
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Onited his children. Thus situated, the rural population 

sutet. certainly enjoy a greater share of happiness in the 
United States than in any other country in the world. 
They are exempted from the fluctuations incident to 
the commercial and manufacturing classes; they feel 
none of the evils of dependence, and are far above 
want; without possessing that wealth which engen* 
tiers idleness and vanity, and often becomes a snare 
to its possessor. They have the means of settling 
their families well, without making great sacrifices; 
they live ill the enjoyment of all the substantial com¬ 
forts of life, ami can look forward to old age with less 
anxiety and apprehension than any class of men in 
any other country. 

1 he system of agriculture is necessarily less per¬ 
fect ill the United Slates than in Britain. Where 
prime soils can he had for almost nothing, where the 
price of labour is high, and that of produce low, the 
elaborate and costly modes of cultivation adopt^ in 
Britain cannot be advantageously apiilied. Some 
ICnglish farmers, who h.ive gone out to America with 
an impression that large gains might be made by in¬ 
troducing our improved s}stcin of husbandry, have 
found themselves disappointed. .Something the Ame¬ 
ricans may learn from us; but, till t.He country is 
more densely peopled, it will be more profitable to 
ciiliivafe a I.^rgp surfhee rudely tliun a small one la¬ 
bel ioii'ili. ill the middle and eastern States, how¬ 
ever, nliore produee brings a considerable price, 
farming is carrietl on willi care and skill. In Penn- 
sylvnni.i, wliieh holds the first rank as an agricultural 
Mate, in \ew YoiU, Massachusetts, (Connecticut, and 
-Icrsey, ugrieultural societies exist, and much attention 
is paid to the cultivation oi the iiifligcnous grasses 
and to the use of manures. Grazing is well under¬ 
stood in New Kngland, wlicrc it is ronsidered the 
most profitable species of farming. Much core bus 
been bestowed on the breeding of sheep, and Meri¬ 
nos are now spread over all the northern, middle, and 
western Stales. 

Mutcliins reckoned Ih.at j’ths of the land east of 
the Mississippi was covered with a strong fertile soil. 
The remaining /gtiis were occupied by hikes and 
rivers, or consisted of land too poor or too steep for 
cultivation. In 1811, -Mr Blodget cstimntGil ilie land 
inwler “ actual improveincot" to be '10,9.50,000 acres, 
or acifs for each inhabitant, a proportion which 
is found to be near the truth. In 179«, when a cen- 
sus was taken for tbe imposition of a tax, the quan¬ 
tity of land valued and taxed in sixteen Slates was 
one hundred and sixty-three million'i of acres out of 
three hundred and eight millions, the estimated va¬ 
lue of which was four hundred and seventy-nine mil- 
lioiA of dollars. The value per aero varied widely. 

In Connecticut it was fifteen dollars per acre, in 
Peimsylvania six, in Georgia three-fourths; but the 
avciage for the whole was about three dollars. The 
value of the houses was estimated at a hundred and 
forty miliinns of dollars, or two-sevenths of that of 
the land. ,VVhen new returns were procured in 1814, 
the value of lands and houses conjointly had risen 
from six hundred and tw’enty to one thousand six 
hundred and thirty millions of dollars. From these 
two documents, which afford a curious view of the 
state and growth of property in the republic, wc find 
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that, to the sixteen States organized, in 1798, rather (in>t«t 
more than onethalf of the surface was the property Bute*, 
of individuals. In the old States, such as Massa- 
chusetts and Connecticut, the appropriated land em¬ 
braced nearly tlie wholo surface; in New York, it 
cmbr.iccd about four-seventbs, in Georgia one-third. 

I'he number of acres appropriated for each individual 
of the pupuluiiuii was about thirty, of which five and 
one-iiait or six acres were cle.ircd or "intproved.’* Tho 
esttranted value of the houses and lands was at the 
rate of l;i5 dollars for each individual of the contem- 
pi>raneou.s population iu 1798, but bad risen to 200 
dollars iu 18 M. Supposing every other species of 
property to have grown ns rapidly, the rate of in¬ 
crease would bo about G\ per cenl. per annum, and 
the capital of the country must double itself in 11.] 
years, or it incre.tscs twice as ropidly as the popula¬ 
tion. With a sintionury pojmlation, the rate of in¬ 
crease would be .5, 4 per cent., and tho period of 
doubling l.'l{ years. Wc have no similar data for 
other countries to found a comparison on, but wc arc 
certain that such a velocity of accumulation is un¬ 
known anywhere else. 

Ihe value of houses, lands, and slaves, in 1814 , 
was, according to the returns, 1902 millions of dol¬ 
lars. It we add one-eighth for omissions and under 
estimates, and lor L-misiaua, Hliich was not includ¬ 
ed, with 50 millions (or stale lands, and two-thirds 
additional for ail other .‘•petie.s of property (this be¬ 
ing iicarJj' the proportion in Cohpihoun’s estimate 
for Britain); namely, agricultural stock, manufactur¬ 
ed goods on l and or in progress, ships, harbours, 

canals, roads, public buildings, &c_the whole will be 

3550 millions ol dollars, equal to 780 millions Ster¬ 
ling, or about L y.> for each individual of the con- 
temperaiioous population. Colqulioun’s estimate for 
Britain was 2700 miJIiuns Sterling, or L.lSO for each 
inhabitant. This gross amount, increasing at the 
rate of O' per cent, would become 1100 millions Ster¬ 
ling in 1821, and the aiinuul increment, or the value 
added to the national capital every year, should be 
about 80 millions Sterling. The whole annual pro- 
duet* of the nntiuiial industry, whicli alfords a saving 
of 80 millions, cannot be less than four times ns 
luucli, «)r 320 millions, that is, I,. 32 per head on the 
population, (’olqulioun’s estimate for the British 
Isles in 1.SI2, was l.SO mi lions, or L. 24 per head on 
the populdtimi. (Colqulioun, p,.5.>, (i.5.) These cal¬ 
culations are lonude.l on the relurii.s taken as they 
stand. It is probable, however, that tho second cen¬ 
sus would be more accurately taken than the first, 
and that the growth of tlie national cnjiitul is not 
quite so great as it appears. 

The large profits whicli farming j iclds, and the Manuf.«. 
high piicc of labour, are iliscourageraents to munu-turFs nnit 
facturiiig iiidusliy in tlie United States. The arts ^h'.Ii.'uiic 
in which they have made the greatest progress, are'^'''" 
cabinet and co.iclt making, slioemaking, steam-boat 
and ship building, the construction of mill machi- 
nery and wooden bridges, and bank-note engravio". 

I'lano-fortcs are re.speclably made. Tlie saw gin for 
cleaning cotton from the husks, and the nail-making 
machine, are American invt-niions. The woollen ma¬ 
nufacture is almost entirely domestic, being carried on 
tn the bouses of the farmers; but the cotton manufac- 
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I'liitcd lure is partly conilucted in large works, This last, as 

siatci, gg aeveral other manufactures, received a great 
stimulus ^during the late war with Britain, but they 
have declined since the peace, though a few of the 
works then established are still carried on with advan¬ 
tage. It was computed by a Commillec of Congress, 
that the cotton manufactures, which consumed only 
10,000 bales of the raw material in 1810, consumed 
yO.OOO in 1815; employed 100,000 hands (10,000 
men, 00,000 women and girls, ‘it,000 boys), and pro¬ 
duced 81,000,000 yards of cloth, valued at 24< mil¬ 
lions of dollars. The value of the woollen manufac¬ 
ture was estimated ut 10 millions of dollars, and was 
supposed to employ .00,000 hands constantly, and 
.is many more occasionally, {lieporls of 13th Fe¬ 
bruary and ()th i\T:irch 181()-) According to the 
returns made in the census of 1810, tlic whole an¬ 
nual value of the manufactures of the United States 
was 127,691,602 dollars. But Mr Tcnchc Coxe cal¬ 
culated, that, making allowance for articles omiticd 
or under-estimated, the true value would not be less 
than 172,700,000 dollars (I.. 37,500,000.) If the 
increase iu this branch Of industry has kept pace 
with the growth of the population, it should now 
amount.to 240 millions (L. 52,000,000.) But the 
value of the manufactured goods imported in 1821 
was only 32 millions of dollars, and deducting five 
millions rc-exported, the quantity which remains for 
home consumption is only 27 millions, or one-ninlh 
part of the whole. It is against this small fraction 
of the annual consumption that such an outcry is 
made ; and that the Amcrickns, borrowing our ex¬ 
ploded maxims, arc fencing themselves by such an 
apparatus of protecting duties, prohibitions, and rc- 
stricliuns. For the purpose of comparison we may 
mention, that ChaptuI estimated the annual value of 
the French manufactures, in 1820, at L. 72,800,000, 
which is probably a good deal under the truth; and 
that Colquhoun estimated that of the British manu¬ 
factures at L. 116,000,000 in 1812, exclusive of the 
raw material. Of the manufactures returned in the 
census of 1810, valued at 127,694,602 dollars, the 
following were the most considerable : 

Ooods manufactured by the loom 39,500,000 dollars. 


Machinery of various kinds.6,100,000 

Hats.4,300,000 

Iron manufactures.14,360,000 

Leather .17,900,000 

Distilled and fermented liquors... 16,5.30,000 
Wooden articles .5,540,000 


According to the returns, there were 153 iron 
furnaces, 34 rolling and slitting mills, 325,392 looms, 
122,647 spindles for yarn, 141,191 distilleries, pro¬ 
ducing 22,977,167 gallons of spirits from grain, and 
2,827,625 from molasses, 132 breweries, 208 gun¬ 
powder mills. Nearly one-fourth of the manufac- 
mres were in Pennsylvania; Massachusetts ranks 
next, then New York, Virginia, Maryland, Connec¬ 
ticut, North Carolina, New Jersey, Vermont, Kcn- 


STATES. 

tacky. It may be remarked, that the effect of the tln'icd 
high price of labour in discouraging manufactures ^ Statw. 
is counter.icted by tlirco circumstances. 1. The'"^’^^ 
United States being far distant from Europe, the 
cxpcncc Ilf freight, and still more that of inland car¬ 
riage, makes a material addition to the prime cost of 
nil bulky or heavy articles. 2. As the use of ma¬ 
chinery comes to be substituted more and more for 
manual labour, the disadvantage of high wages gra¬ 
dually v.uiisbcs; and tliu Americans, who possess 
great mechanical gentuc, have the means of pro¬ 
curing steam and water power to an unlimited ex¬ 
tent. 3. The American women prefer working in 
factories to domestic service, which tlicy consider 
degrading; and hence female labourers arc not 
scarce, and may be procured at moderate wages, * 

The commerce of the United Sc..tc3 has made ('utnmcrcr. 
much greater progress than their manufactures. I'ho 
wars and convulsions of Europe, consequent on tlic 
French Uevolution, threw a great proportion of the 
general carrying trade into their hands; and in the 
interval, from 17.96 to 1807, their exports in¬ 
creased from 20 millions to 108 millions of dollars 
But the Berlin Decrees and (he British Orders in 
Council gave a sudden cheek to this growing pro¬ 
sperity, and the foreign tn.dc of the United States 
has never since reached so great a height. The fol¬ 
lowing table shows the amount of c.vports, distin- 
tinguishing foreign from dumelliu produce, front 
1800 to 1821 : 




1 


Years. 

Kxports. 

Oinwtii, Pio. 
iture, or Manu- 

Foreign. 



furturr. 


1800 

70,971,780 

31.810,903 

39,120,877 

1801 

94,115,92.5 

46,377:792 

46,642,723 

1802 

72,183,160 

26,182,173 

35 , 774,971 

1803 

.55,800,033 

42 , 20 . 5,961 

13,594,072 

1804 

77,699,074 

41,467,477 

36,2.31 ,.597 

1805 

9.5..56(i,02I 

42,337,002 

.5.3.179,019 

I 8 O 6 

101.536,963 

41,253,727 

48 , 69 . 9,692 

60,283.236 

1807 

108.343,1,50 

59,<»+3,558 

1808 

22,430,960 

9,433,546 

12,997,414 

1809 

52,203,283 

31,405,702 

20,797,531 

1810 

66 , 757,970 

42.366,675 

24 , 391,295 

1811 

61 ,.3 16 ,8.33 

45,294,043 

16,022,790 

1812 

.38,527,2.86 

30,0.32,109 

8 , 49 . 5,127 

1813 

27,855.997 

2.5,00.8,152 

2,847,845 
14.5 ,169 

1814 

6,927,441 

6,782,27.8 

1815 

52,367,753 

45,974,40.3 

6,.58.3,350 

1816 

81,920,452 

64,781,896 

17,138,556 

1817 

87,671.566 

68,313,500 

1.9,358,06.9 

1818 

9.8,281,133 

73,854,437 

19 , 426 , 6.96 

1819 

70,142,521 

50,976,838 

1.9,165,683 

1820 

6 . 9 , 691,669 

51,688,640 

18,008,029 1 

1821 

64,974,.882 

4.3,671,894 

21,.302,4 8.8 1 


The imports have not been regularly published. 
For 1821, they amounted to 62,585,724 dollars iu 


• Seybert, 6, 8. Meilisb, 90. Warden, III. 262. Fearon, 389, &c. 
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United valuta from whioK'dsctuc^g bullion knd.aEClcles re- , It will be It^iwr^. theae that tiuee the £“>»«* 

sutM. exported, there reniam fbF'donieattei dOhiunspnoh peacef ibreign, prooUM or/mnriukh'tiire^ crfnJiUrifeB' 

■ 43!696.4<J5, of which the leading articles were,— • .abot^one-ftnlrth, and'ttkhftsiitj'tfyoO-founhs jjf tW*^ 


Wines.632,000 


Woollens......6,959,000 

Cottons . 6(665,000 

Silks.3,450,000 

Linens,..S(316,000 

Iron, and iron¬ 
ware .'..... ... 2 , 969 ,P 00 
Hemp, &c. ..;l,37l,000 
The, imports and, exports were chiefly front tlte 
following countries: 


Teas.1,081,000 

Colfce .8,403,000 

Sugars ..........1,905,000 



topoiU fiom 

Uxports to 

Holland. 

1,838,199 

1,988,953 

25,037(108 

5,989,940 

542,3.9.5 

028i894 

3,694,205 

British Isles . 

20,777,479. 
5,588,559 
' 539,746 

France '.,. 

Spain. 

Portupiil .. 

356,116 

147,792 

Italy and Malta. 

973,463 

759,753 

1,099,667 

217,181 

Sweden .. 

Cuba. 

6,584,849 

. 4,540,680 
. 2,270,601 

1,037,785 ' 

* ' 

2,132,544 

1,381,760 

flayti. 

8,246,257 

Spanish South Amo-) 
rican Colonies ... / 
danse Towns .andl^ 
Germany .| 

1,114,117 

mi65 

605,186 

China. 

British East Indies. 

British West Indies ... 

.3,111,951 

1*.530.799 
, 927,;i46 

4,290,560 

1,966,279 

265,102 


The following table (from Carey and Lea’s Alias) 
shows the tonnage of each State, and of the .whole 
Union, in 1881: 

Maine . 188,856 

New Hampshire '. 2S,S85 . 

Massachusetts .316,(%9 

Khode Island . 39,314 

Connecticut . 45,724 

New York.844,338 

New Jersey ..... 34,.533 . 

Pennsylvania;... 83,573 ■ ,• 

Delaware . V. . 10,043 '*' 

Maryland.185, t49'' 

Distriet of Coluthbik . -24(677 

Virginia..:....,. ‘63,886 

Jdorth Caroiiim..'.. 38,864 

South Carolina..j... ^,944! • 

Georgia.. vWKOG*,, 

Mississippi.-...T.’',,. -6,131' ' ' 

^.ouisiana .t.... ..48,815, 

Kentucky and Ohio . 598. 

Michigan .;..J.. ; 

1,8^,618 

Regiftered tonnage employed in fpreign 

trade .... 6*9^029 

Enrolled and licensed tonnage eni^oyed 

in coasting trade ... 588,014 

Ditto ditto in fisheries ...55,578 


l^expdrtS. 'Ihe leading. iMticicIs'^are 'raiw''prdda6e. 

Srt,*,;i« '.r«in ®bout 46 per cent, of tfie domestltf ex- 

»i.la .. 1 Woo^'ports ;■ wheat, Indian cdl-n, and.other breadstuflfe, 15 

.1.708,000 tobacco, IS.pei^ceut.i lumber, baik, &o. 

6 per cent ,; horses, b.eef, &c. 5 per eeatt \ Tlie lead¬ 
ing latporn are the fihe products of the loom in Wool,. 
cotton; silk, Kneo, or articles not raised rti thp couti.’ 
try, such .is tea, cofihbi sugar, wine. In hemp, iron* 
and leather, the imports are small. About fituiT 
tenths of the whole imports come from Britain, and . 
only about one' tenth from France! 

The internal a.nd coasting trade oftbe United States 
' has Increased more rapidly than their foreign'eom- 
merce, and is undoubtedly far greater than thab 4f 
' %py other suite with an equal populatioii. The ph- 
rotled and liceiiMd .tonnage,, whicl\ was only 184,000 
tons in 1795, had riserf to "ASS,000 in 1881, It is 
now equid to ,thc registered tonnage, of wnteh it 
formed only one-third in 179.5, abd it has more tfian 
tripled in the period in wiiich the population has 
doubled.' The Hudson, whiih is< the great channel' 
of inland ,trade,^fur districts containing ni^srly two 
miliiont; of. iohabltanls, hoa, according to Palmer and 
'other recent Vi^yellers, 290^ stoops .and schooners 
'plying upon it,—a greater nubiber than belonged to 
all Scotland in 1810. jjpThe Delaware, Susqueinin- 
nah, Potowmac, anti oiwr large rivers fartJter sohtfa,^ 
are sit the scene of' an active and growing trafficJ' 

Thu majestic Mississippi, though it does not yet'rio 
vai th'e Hudson, must in timo far sutpa^it* The* 
invention of steam-retsels’has done for tln-naviga* 
tion’of rivers what the, invention of sails did for that 
of the ocean. The United States had the honour of 
introducing this admirable improveoient; and they 
make a more exter^i ve nse of it than any other coun¬ 
ty in the world. Id the eridcnce given Iw Mr Per- “ 
^ins of New York before a Committee of parliament 
in 1822, lie stated there were, about .300 sl«am-boittk. 
employed in the United States, and of these abbbt 
onc-tiaif used high pressure engines.. On the Mis- 
aUsippi alone, according to a recent American pa¬ 
per, there were ,7.8 in 1K23. mcasur^ 14,338 tons, . 
or abbufl 84 tons qn average. ■ - I 

The grreat facilities for inland navigation wbichcsnal-. 
nature haS bestowed on the.Unitetl States, have been 
improved by art; and considering the sparscnesqof 
the population, the number of t^an^ which haite al^ 
ready been fqrpied is truly aurprisnigi The Middje- 
sex Canal, in Massachusetts, completed many years 
agm isjd miles long ,and four feet deep, and cost 
700,66^^|ar|.. 'I^eLake Chsmpluin Canal, wMcfb 
joins'tb’e HddibnatFon Edn*Brd,is 22 miles long, and ' 
font .^tfb decpt and Was to be .finished in 1823. A 
cahai, 88 ipiles iorig, cohilects diesajpeake ]^y with 
Albemaria Sound. Another of thp sanje Jengtb 
joiiu Santee and Cooper'Rivcra 'in South Carolina. 

' Besides these; ten' or twe)v4' canals, firdm one mile 
■long tp seven or eight, c^er finished or in progress, 
arh en,untijtiited by American writers. Mitny others 
arc projected among which are one of 28 and another 
M miiet lb' length' to connect the ll.iritoh and 
enRlare rivers, with Chesapeake Bay. If these 
ere bdmpirted’, an uninterrupted inland navigatioa 
4 u 
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would e<ut For nearly 500 miles, from New York to 
Pdmlllpo Sound. '‘But the greatest Work of the kind 
* fh ttrS United States, and perhaps in the world, it. 
Urn (jhvnt Canal which unites the Hudson with Lake 
Erie. It begins in the neighbourhood of Albany,- 
passes along the course of the Mohawk lliver 'to 
Home, then proceeds westward, keeping ut n varia* 
bic distance of 10, 15, or VO miles from Lake Onto* 
rio, and terminates in Lake Eric at Black Rock, a 
mile from Buffaloe. It is .362 miles long, 40 feet 
wide at top, 28 at bottom, and Four in depth. Its 
termination in Lake Erie is 5(it Feet above its origin 
in the Hudson; but the aggregate rise and fall is 
65 tr feet, and is elFccied by Kl locks. The canal, 
which is the property of the Slate, was begun in 
1817 j and hnished in I8J3, except about 30 miles, 
whidi will be completed in 1821. It is believed the 
whole expence will rather Fall short of the e.stiiimte, 
which wos Five millions oF dollars (L. 1,100.000). 
The Freight is about,a dollar per ton, each 100 miles, 
to which is to be added tolls at the Following rates { 
tor salt and .gypsum 50 cents—grain, <l.>ur, &c. 150 
cents—and nieidiandise, 800 cents per ton for each 
100 miles. This great undertaking, almost equal¬ 
ling in magnitude, and Far surpassing in utility, the 
most msgnificent works of Imperial Uoinc,~-execul> 
ed by a State with a million and a quarter of inha¬ 
bitants, allbrds a gratify ing proof of tiic energy and 
enterprise generated by Fre&institutions. 

No country has suflcrcn so much From the ma- 
oia for banking, or been to deluged with depreci¬ 
ated and worthless paper money, as the United 
States, '{here were 400 banks in existence in 1819, 
three-fourths of which probably had only fictitious ca¬ 
pital. They were got up generally by knots oFspeou- 
lating tradesmen and lawyers, often without deposit¬ 
ing a dollar beyond what was necessary to pay for pa¬ 
per and engraving. Even the respectable banks is*. 
sue notes for a single dollar; but in the western coun¬ 
try, where these establishments were on the worst 
footing, notes were issued for a half, a quarter, an 
eigbUi, and even a sixteentn of a dollar 1 The im. 
mense mass of worthless paper money they put in¬ 
to circulation created a transient and hollow prospe- 
■rity, which alttf followed by a degree of embarrass¬ 
ment and distress that had almost the character of 
a general bankruptcy- The paper bubbles burst, one 
afier another, with extraordinary celerity, and in¬ 
volved multitudes in ruin. Of a hundred banks in 
Ohio, Kentucky^Ti-nnesse, and Indiana, there were 
only two whose botes were received at the land of¬ 
fices. In some of these States acts were passed by 
the legislature suspending legal proceeding^ to com- 
IMlFi'paymeDt of debts. It may be imagined what 
an extraordinary deran'^ement was produced in tlie 
state of property, when the cirquiating medium was 
reduced in three vears (1815 to 1819) from lid to 
45 millions of dollars.* 

The United States present the singular spectacle 
of a government supported without internid taxes. 
Tlio. public revenue is derived entirely froq) the eus- 
tfitOM $nS the sale of public lands; for tfa<|^ott.office 

jA 


merely defrays its xtiro. pvpence^litd ihe aums that United 
stand in their accounts as .bank divide'ndsj arp but, . 

the produce of money previously investeo.', Small 
impobts, indeed, are levied for. ,tho support of the 
^tate governments, but these on an average probably 
^0 not excred one dollar for eacll inhabitant^ or ten 
million of dollars for the whole UQlon. The publ'ic 
revenue of the federal government amounted to 
14,264,000 dollars in 18S1, and to 20,S5S,497 for 
1822. For 182.8 they wepe estimated at 80,444,035 
dollar.<i, and for 18^4 at 18,55(),Q00, composed of 
the following items-— 

Dollsri. In British Momji. 

Customs. - 16,500,UOO L. 3,680,000 

Public lands - 1,600,000 350,000 

Bank dividends > 3.50,<]p0 77,000 

Arrears & repayments 100,000 22,000 

.18,550,000 L. 4,079,000 

The estimated expenditure for 1824 was— 

Ddhrs. In British Money. 

Civil, Dipfiimatic, and 


^ 1,814.05? 


5,122,368 


inl 

Miscellaneous, 

Military department, | 
including I'ortilica- 
tions, Ordnance, 

'■^Pensions, Army, 

Militia, and Indian’I 
department, J 

Naval service, in dud-1 
ing gradual increase > 2,973,927 
of I he Navy, ) 

Public debt, • 5,314,000 


L. 399,000 

1,137,000 

654,000 

1 , 169,000 


15,834,352 L. 8,349,000 

The public debt, which gmounted to 133,630,000 
of dollars (n 1816, was reduced to 90,177,962 dol¬ 
lars (L. 19,800,000 Sterling) at the 1st January 
1824; one-fourth of the whole having been paid off 
in the intervening eight years. A farther reduction of 
ten millions will, it is supposed, take place at the 
1st January 1825, from an accumulating balance or 
surplus in the Treasury. The Democratic party, 
however, would have acted more wisely, had thby 
availed themselves of tlie existence of this debt to re- 
pBi| their great error—.the abolitioh df internal tax- 
ql^by keepbig up some of the duties imposed dur¬ 
ing the late war, till the whole amount was dis¬ 
charged. When peace brings an entire exemption 
from taxeoAe burdens, which even a ^ust and ne¬ 
cessary wariropoaes, wifi be borne very impatiently, 

And the government will not .receive flie^upporc 
necessary to carry it through an arduoUq uruggle. 
During the last abort war in 1613 and 1814, the 
clamours of the people, in conscience of burdens 
and embarrassments not half, «a|l||iou8 as arc pa¬ 
tiently borde in Europe, had almOTt uoropelted the 
governmeat to sacrifice., the national honooi'by ac- 
captiag peace on shamefial l,erms. 

The free spirit of the Americans, and sUlI more, Amy. 


. .— -r ^--5:^- : V- --— 

* Report ^SivtUarp of Trmoff ms PonjMjf, Pvt?s laUfprtJntm Ae^emo, Nos. 16 «od 17. 
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uniuxt of the United States. No lair can be passed without 
||,g cmcurrcnco of both Homes. When that is ob* 
^'^‘•''“•^‘taiaea, it is presented to the President, wli^ jf ho 
api^rorea. signs it; if not.^he returns'it.'t^ith-ais o^ 
jpations, for the reconsidsrstion of Congress, and it 
cannot in that cose become a law without the con* 
curreiice of two-thirda of the members. The execu¬ 
tive power is vested ia a President,-who is elected 
for four years, by a number of electors ciioaen for 
tho purpose by the people, dit^inot iVom the seoatoni 
and representatives each State sends to Congress^ - 
hut equal to them in number.. The President must 
be a native born citizen of the United Statet^ and 
not under thirty-five years of a^. II is salary ia 
35,0d0 dollars (L.5500) per annum, 
i*Tbe Congress has power to impose tuxes and 
duties to pay tiie debts and provide for the de¬ 
fence of the republic: to borrow money; to regulate * 
commeepe; to establish uniform laws of bankruptcy 
and na^raiizatjon; to coin money, and fix the stand¬ 
ard of wei^its and measures; to.c^ubtish post oHices; 
to constitute tribunals; to declare war, raise and 
support an army mid navy; to call forth the militia; 
ahd to provide for organizing,.armiDg, and disciplin¬ 
ing it. The Presideot is commander-in-chief of the 
army, navy, and the militia, when in active service. 
By and with the advice of the Senate (two-thirds 
concurring), he makes treaties, and nomiuales am¬ 
bassadors, ministers, consuls, and judges. 

Tlia'Pederai Judiciary consists of (be Supreme 
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ebuTt (formed of « chief Jadge^bid six issociata United 
judges^, whiich sits at Washington, and a' District Sutet. 
Court in each. State, in whieh one judge sits. The 
chief judge bat 4000 dollars a ^ear, an associate 
judge SdOO, and a district judge from 800 to 2000. 

Tile Supreme Court, dcrijfing its authority from . 
tiie Constitution, is not bound by-the proceedings of 
the icgislatura farther than they are coosUtOnt with 
that charter.* It hat, accordit^iy, set aside several 
acta of the State iegiilaturesj and eves- of Congress' 
itself, on the ground that they contravened an ex¬ 
press pruvisiou of the Constitution, by annulling or 
impairing the validity of contracts. The laws of the 
United States are substantially tlie same with the 
laws of England, but diiferentiy modified in each 
Sta^ by causes springing out of the physical, moral, 
andf-political situation of the people. 

. There is no national church in the United States; 
each congregation pays its own. minister, and 
each sect regulates its own concerns. Notwitiutand- 
ing tills, wherever the population is dense, the.Dieans 
of religious instrucitoa- are as ample as in any coun¬ 
try in Europe.- It is computed that there are above 
8000 churches, or religious societies, of which obout 
3000 belong to the Baptists, 200^0 the Methodists, 

)300 to the Congregationolists, ^0 to the Presby- 
(l^ians, 600 to tiie liphcopalians, and a small num¬ 
ber to the Catholics, Dutch' Lutherans, Universal- 
ists, and other sects. 

(b. b. b.) 
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Vareitwtion. 1 iiKJS'M«rycb;7dre{u»C<iiaUii»iK)t«narB<%ait!c1«<Mith« 
tubfeet ol Vocciiuitiwi; but Smau>i)0». in the Article 
ManiciNE ieonnclufiMt'with anoticeoffts in* 
tcpductioo. We ao«( propow to give a oeixlengcd 
view of the iubjent, andef tBe present etate of medi» 
oal opinion on thcNnatbriti of VaceiiiAtioo.'^ 

On the 14t)) of May 17d6t Edward Jenner,'a phy* 
sioian in.Berkley, near (iloumteri first applied to 
the arm of abeatitby boy of eight yeart* by means of 
two sttpcrfidnl mculont, the movbid fluid secreted by 
a sore on tiie band of a ddry-maid, who bad contract* 
ed Cow-pock from theudderaof bermaster’scows. 4^e 
aagmntli day after the {deration he bad aneai^esa in 
the ara>pit; on the nintht became chill, bad headache, 
lost appetite, was otherwise indisposed, and spent a 
resticss'night ; but the^friiiwing day, w«b free from 
complaint. Of Uw ^poaesnees of the local sore, we ' 
have no particular information, but that it resembled 
a bluish pustule, was surrounded by ah erysipelat. 
ous or red circle, and afterwardi| formed scobs and 
eschars without producing other fnuonvenienoib The 
object of this operation, which was chiefly'mperi* 
mental, was to ascertain tbt degree of immunity 
from smoU^ox contagion thus obtained ; and on the 
1st of Jut)ivtherefore, variolous matter was inserted 
by inoculation, but without being attended avidi tho 
usual disease; and when tliis wits repeated soipe 
montlil ailer, the same effect was observed. Fur* 
ther inquiry was prevented, in consequence' of tHu 
disease disappearing till the sprin^'oi 17^,. whan 
it once more made its appearance among the dai¬ 
ries of Gloucestershire. On the 16th of March, a 
child of five and a half years was inoculated with 
matter taken from the teat of an infected cow. On 
the 6th d^ ailer the operation, he was unwell, and 
vomited; nut on the'Sth appeared to be in his usual 
health. The progress of uve local vesicle was similar 
to that of the former case, except in the absence of 
the livid or bluisb tint observed. On tpe SSih. of 
March, the dit^e was transferru^ froi^.'tbe arm 
of thh^atient^i^o that of William Pead, a boy 
of eigmT ^th the usual appearances, and especial* 
ly the red circle, quite similar |p tittt wlUMi it ob¬ 
served after variolous iooenlatlop.'. To this redness 
Dr Jenner first ^plied the term vreola. From the 
fluid produced in this case, a^ptal patients, both 
yeuag and adult, mre infectefl,1md in ail, (he phe* 
no^ria appear to Mve been pretty unifbrm; or, at 
least, witli deviations so trifling, tlwt theysdo not re* 

2 uire particular notice. FIrom the {wevioua conclu* 
ons deri^ejj from persona whu hw been affected 
''with caw4||x, and who teetsted the varidotte action, 
might preeumad.^ be unneceaiary tn try 
how tar those^ho had MtavartifioiBlIy-aubieetea 
to cow'pook couid <«esist sinaU.pek. To render his 
eoifclusiona more certain, however, Dr. Jenner tned 
it without effect on his flrit vaccinated patient; and 
with the second and last casee, his niphew waceqnclly 
unsuccessful. ' . 




Such were the first trials of the effect of vaccine VMcination. 
fluid on the human ltdiject j and so Otr a» ^ey were 
carried by Dr Jenner,. tho tcvtlu appeared tp war- 
eaotthemain.cQDclusion, that tho Foeess of vs^ina- 
tion readers the human body unsusceptible efbeing 
acted on by the infection of tmali-pox. >.We ^nust 
Itot^Mit tpi rem»k, however, that the /eymry w Dr 
JedHt'shonA tuat hfl bad fofra*ed* in the^yeor 1798, 
no very dismut iBea of tbe nature and phenomena 
of tbe vaccine disease, «r, at most, Uiat he imagined 
it to he identical with snmll-pex. UJii evi^ql^ that, 
in hie early researches. Dr Jenpet belidVcd diftt the 
ori|(fn of eroallTpox eouid be traced to tlm heej of the 
horse i npd thqt though epw-pox 4 rae.|t||{lpaile trans* 
piitted iVom the horse, and.mod^d v«M ayatein of 
the cow, it waf ipevW^iduoltcar wiui, or a^d to 
tariola, and differed in variety only. ^ On t^ie prin¬ 
ciple, he applied ,>0 it tbp denowii&atipn of eeWof<e 
vaocinai and it is obvious tiiat be fas confirmed in 
this opinion by observing, that a person wito had suf¬ 
fered the vaccine disease is not liable to be affected 
with small-pox oontagion. 

Tbe aingulu facts announced jn, th» Inquiry, 
and their more cxtceordioary^ applkaiion, recom¬ 
mended by Dr Jenner, attracted much attention; 
and shortly aAer its publication. Dr Peerioo of St 
George's Mospitai commenced an investigation, in 
which he collected many ihets tending to render 
its iiistory more complete,' and to demorntrate its 
jsower in enabling the human body to resist the 
contagion of tmall-pox. In one point only, did he 
disagree with Dr J6nner,~.the origin of the cow* 
pox from the heel of the horse; in denying Which, 
he was supported by the aigumenis of Dr Farr, and 
the cxperinusnts ef Mr Simmons of Manchester. 

Dr Pearson’s exam'^ation of tbie subject was ful. 
lowed at no long time-with Further Ob^ervalignt by 
Dr Jenner, the chief purpose of which was to con¬ 
firm the conclusions deiivered'l^Ahe Inquiry, and to 
establish the leading fact, that vaccination renders 
the human system unsusceptible of small-pox. As 
some coses bad come to light’ of this disease occur¬ 
ring in tho parsons of those who had undergone the 
vaccine disease. Dr Jennet^ by ascribing to a 

tpurimtjbrm of cow-pock, tmnedved holiad remov- 
^ any exception to the truth or general accuracy of 
his doctrine. Of the spuriuutfbrm, he conceived there 
were four sources: iTie 1st, From pust|^, on the 
nippies or udder of the cow, without specif virus. 

3d, From matter, whicli, though originally specific, 
hod undergone decomposition, Sd, From an ulcer 
proceeding ffom the genuine disease, but at an ad¬ 
vanced stage. 4ftb, From matter generated by the hu¬ 
man (Idn, afl^r contact with pecoUar morbid matter, 
formed in the system of a horse,. These various po. 
lit^s Dr Jenner illustrated or proved by arguments,' 
either direct or nnaiogiesl, derived chiefly from si- 
nilar phenomehll exhibited in the progress of vario- 
% biw peiien. Of these ergnmeius, tbe most import- 
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VaeeiiuitioD- ant are those'which relate to difierencea or traHationa 
^ induced in the genuine nqiion by elemeoiafy deCom* 
puMton, or by the pro'ceM of ulceiaiioHj after 
period of the proper ij mph waa pe-aed. 'fhe pra« 
priely oradniittmg the 4ti> cause a; a tourcoof met* 
iectual vaccination i« intimately connected with the 
origin assigned to eow pox by Dr denaer; for if a 
modifying cA'ect on equine toattor be aaaigncd to 
the uddevt it it impostible to auppo*e that the former 
can have a genuute influence on the buotan oonstU 
tution, or on the efflelt-pox. 

‘^he interest excited by the singular facts dls> 
closed ill Dr Jenner's writings, wtth,U>e iwfir* 
instlon which they derived irodi Dr J^rsoW in* 

S , quickly gave rise to the wi^ oforinging the 
of the doctrines thus advanced to the test ol'ex- 
pqfiment; and men were eager to appertain what prac* 
tidal advantage was likely lo result from die inlrmiio 
tion of cow-^ox artiflcialiy excited, and the substi* 
tutioa of disp-tse, derived from a bfute ani¬ 

mal, for a' huriian malady, which, eyen in the most 
favourable circamstancot, waa liab}d''Cb be attended 
with much danger. The merit of this practical Ap« 
plication was reserved for Or Woodville, who. In Ja> 
nuary if^, intioduced into the SmaU*pox iloipital 
of which he tied tlie charge, vaccine matter derived 
from the milk.oow» in Qray’s Inn Lane- On the 2Ut 
January 1799, DrWaodvilloapplied,by aaingle punc* 
ture, to tlMr arlus of seven persons, matter in a puru- 
lent tiatf, obtained frpm the teats of a cow iaimuring 
undcr'thc disease; and on the 24th ho infected tiirce 
persons with vaccine matter taken from the sores of 
Surah R{cc,a}oung womanwhohad contracted tliedts* 
ease in the course of milking. From thesetwosources, 
this physician aflected 60t) persons, of various ages, 
with the vaccine disease; of whom the circumstances 
of 300 are refcOrded in the Reports of his practice. 
In most of those patients, inocuiadon of sAiaJl-pox 
matter was performed at various period# after the 
application ^ the vaccine disease, with a view to 
a-certain the genuine power of the latter, and 
to discover what influence ^it could exereis# in 
deranging, or modif^'ing the progress of the varlo> 
foils disease. Thq general result of these cxpe> 
rimental cases may.w given in the following terms: 
1st, In about three-fi^s of thcwholonumber,theopo-> 
ration w as followed, at intervals of various length, by 
an ei upiioii of pustule, more or less numerous, oyer 
ihe cutaneous surface. (P. 151.) In onetissp, in wiiich 
these pustular eruption# appetu-ed about the seventh 
day, and was attended with convulsive motkins, death 
took placeonihe eleventli dsy after insertion ot matler. 
(P. 149-), Sd, In person# Oin whom vaccino matter and 
variaioud'matter Ore Inserted at dilTerent arms, but 
at the same time, the local iMtyloet resulting fl'otn 
each application preieredd tmir chmoterittio ap. 
pearancea through tte whole coarse of the disease. 
(P. 139.) 3d, When the t#o fluids,(varioIoHitiild vafe* 
cine) ore nibbed together, and inserted by a lancet, 
dlppM into the mlxturi^ sometimes die vaccine bqek<‘ 
soiqetMet A variolous pustule, has been produbed/m 
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respective characferisilC# being In bithdr CMC retiilned VMsbMtfsa 
throdghont; and in seuie rare instaoces, both dW v **"* 
eases are thus ptoduccd. (P.104.') 4th, If inoculation 
be perlormadsdtetnately with variolous and witli vac* 

^ cine miiiter every day till fever take place, both ino« 

* cwliillens make progress; and as, soon o# the whole 
system is disoVdered, they oppear to be all equally 
advanced in maturation. (P. Hd.) 

It cannot now be dotibi#d,’Utab, though the expo* 
rimenis of Dr Woodvilie bare thrown much light on 
the nature of the vaccine disease, and on its true In* 
fluence over the poison of %natl*pox, yet they were 
conducted without duC regard t# the legitimate mCde 
of ascertaining the truth. 1 st, ’Die patients on whom 
Dr'Woodt$iie operated were exposed Ito the atmo¬ 
sphere ofasmall-pox hospital, where, of all other places, 
the air was most likely to bo thoroughly impregnated 
w-itfi varioious'elBavia. Sd, In the greater number 
of the p.atient8 vaccinated this physician, inociua* 
tion with* variolous matter was performed at a period 
a great deal toe ekrly to a|fi#rtaln the counteract* 
ing force of ilm vaccine,^ dUfease. Sd, It is doubt¬ 
ful w iieiher, in tiis selection of vaccine matter, he 
chose the proper period; for he informs us that 
the matter wan taken from the animal fn a purulent 
sfare; wiiich nc now know is very unfavourable to 
thefcd||teM of the vaccinatiog process, (Jenner, p. 

11S<) 4th, Dr Woodvilie formed a very erroneous 
notion of the nature and distlpcttvo charactc'rs of 
the vaccine and variolous diseases; nohuMy in con* 
sidering, like Dr Jenner, “ the vaccine and 

tlio huRiBa variola, to be only'varieties of the same ‘ 
disease, rather iKan distinOt species’* (p. 152, 153); 
bat in the further error of supposing Cow-pwk ca- 
'pld^Ie of excitini^a {general affection of the skin. Our 
more perfect ki^l^dgc ofCow pOck hgOi shown, that 
its action on ihe tltn is confined to those spot# only to 
which it is applied, and tliat it never lii^ertb has 
been known to produce general bruption# similar to 
itself. This error is inthnately condohted with ano¬ 
ther committed by Dr WoodVnfti, fn helieVing cow. 
pox capable of communicatfoflliy'c^uvia, or by^py 
other manner than that of absolute con^ct.* ^ 

'rho results of Dr Woodville’s experiments, sodiflhr* 
ent fromjhosifF^tatned by Dr Jenher, were com. 
BiUnicatpjntoy^^entlemhn at first apparently in a 
private mlhner^ 129); and, in oraer to si^init Ihe 
mattert .q^a fair trial, London vaccine fluid trans¬ 
mitted Jdttnci^ who iooculdtcd seveiai persons, 

(t wed^,^ij^teen aflire bionuftctory, two profipus- 
ly* p- 133), Without ady ofbcf dHTerence of eflbci 
than « greater <H^e of icekl iofliuniniition. end 
with an eniutlon Tff a ftV red^oU, which qui&ij 
disappeared ^it1i<Ait'matlirMtnj|'.‘ 

It was hi h ihiweoaent’^Vtlcatieir, boweveii', tbkt 
Dr Jenner undortoiik thd tlskof hyan^lng the ex,* 
peribietita ofDr Wbb^IBhjiaild#howin fl.th edirebra-, 

BtoiiCes flroht which dlie^ dd|rertt*mulfm 
Tfto<rii!pmalo«rappear&M||'<M psSbpd 
a&diM at variullifs baOcrept ioio^ito 

e«ij|iflla^oWwith *1^1,’ lie^use a great 
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VMHMtim. number of Ae persoee Tocplntted Dr.Woodviilo^ 
mere' Inoodl^ea on the M or itb uay with vario*^ 
loul matter ( 2d, Becauae, in the Cifoucestershire" 
daikier. Where co*>pox had been known ume out of 
mind, no pustular eruption* had ever been kn««rb to 
appear ori the general cutaneout surface; and 3d^ Be* 
cause, though the proportion of puMular coses was at 
first S out of 5, thejr afterwards diminished ai> mttoh, 
that of the last ,100 persona inoculated, only seven had 
pustular eruptions. 

To bring this matter to a more satufactory 
deterhriination, l)r Jenner pocured Buid from an 
afiected cow belonging to a farmer in ^ntish Town, 
and ‘transmitted it to Dr Marshall, who was then ex* 
tensively engaged in vaccination in Gloupestrnhire. 
Under his care 423 persons bad underge^, in the 
course of some weeks, the process qf vaccination; 
and of this number it appeam that 127 wereVin* 

' fected with the mutter aent by fir Jepner front 
London; yet Dr Marshall psitively‘states, that 
neither in the first set qf cases, nor in those thus 
vaccinated, had any pu^tidar eruption occurred, or 
been observed. (F. ISp.) In one case^oniy 
did a pustule appear in the elbow of the inocu* 
lated arm, and it maturatedi^ .The same result 
was obtained in the vacciaationsecondnctedJlry Dr 
Jenner personally, and in those by his relati<% Mr 
Henry Jettner. (P. 162.) From these facts, fficre* 
fore, Or Jenner ooncluded, that tlw vaccine matter 
obtained from an animal reared in ttueighbourliood 
of London was not difierent, at lem in its effitets, 
from that which was obtained from animals affected 
with the disease in Ginucosterkhire. It it proper 
to notice, however, that Dr Jenner aektiowiedged, 
that some of hU Correspondents had mentioned tm 
appearance of eriqjtions at the e^Usibenceraent or 
their vaccinating operations; but '<in those cases,'* 
he remarks, " the niAttcr was derived from the ori* 
ginal stock at the small-pox Hospital." 

Another pouit in this inquiry, viz. the immunity from 
fubseqiicntsnmU*poxafimde<lbyVaccinaiioR,canieua* 
der the inrestiganen td^Dr Jenner at this period. Al* 
tbodgh the eridence upon this point had been already 
conclusive^ yet, as various facts were constantly 
coming to tte knowledge of Dr Jenn^<to prove the 
protecting power of vaechiatioa, ambits inmeoce in 
ooonteM^rag small-pox, even trim tbc' system 
is undll^tacibieiu actioD> be pitbinhed several of 
these preofk, in order to show die true rfitfrer of 
the aaocine' disease. Those oasu are in wry re* 
spect similacto many others wbiefa have stneaeccue* 
red, and U n unaecesamy to besfM Jurt|ier notioe on 
them. Shortly aAer, ■ second ^Kot appeared from 
Dc Woodviile; and^ihough iiia objeel ««as to aefutu 
the aiaertion of Dr Jenner ji;egarding the aduUe* 
nation of the vacoins matti^ oC tbs Small-pox 
H^il^tal in Londaii, bid tesu mony woe of the ii|< 
,f,.oiost adva^lPge to the aatii^arialoua power of vac* 
oiuetiet^ Wwdl hkerai^ tte 

'ooMobawheof Or Wpa|fcii» vaook^'ooa, tho vekip* 
loid V pustular on^ooe which l>eeiv 
qudot al tho bt^innkig^ began, gtadtudiy to dwinish, 
ud 4 mMj phMt^Op h> tl|e further 

puaciontion or'ttim pbpaiown’a experisBenial .inveati-, 
gatioD, we find that tiu«e «rv>P^Bt ware Ibupd al> 


mostinever to succet(d,the process of vaccination, Vscciutiea 
In^hia Obur^atioiu oit fhe Couiifox, wliich appear*'***|v'^ 
edjb JuljT 1800, mof^ uitporuni facta were disdoa- > 
edwbiclt tended direedy to uofbld the true prqpr- 
tN^of the* vaccine disease, gnd the rrlatiop which ^ 
subsists between its aciinn and that of small*pox. It' 
is unnecessary, at this dist^ce of time, to enter into 
the merits of the charnw which Dr l^oodviiie con¬ 
caved Or Jenner broupit against the vaccine mat¬ 
ter of the Small pox Hoipiiul, and of the mode iu 
wMA* Dr Woodviile attempted to repel it; npA as 
we do not conceive It tended, in the slightest degriM, 
to illustrate the question, of tlie cause of the pUsttijaf 
appearances'^er Vaccination in that Hospital, it tnay 
be passed ot^in liimec. The more important apd 
not less interetling subjects of Dr Woodville’s pans* 
phiet were the fact of the disappearance of these 
pustular eruptions, and the circumstances undeg 
whicli they disappeared. 1. The vaccine matter 
of the Small-pox Hospital, after wbi^^ pustular 
eruptions had so generally appeared,'waCi^^oyed in 
two situations id the country, m vaccinating more than 
lOOO persons, in tVo of whodiWiy did any pustuletu 
resembling those of siaall-pox, appear. 2« Though 
Dr Woodviile denied adulteration of the i^ciaa 
matter with matter of small-pox, he was, however, 
obliged to admit, that the cases of vaccination in the 
Hospital “had been, and •lill.coniiaued.to be, in* 
duenced ^ soqie adventitious t&ute, indm^bdent pf 
cow-pox,*^ This was proved by the results of vac¬ 
cination practised in the hospital by matter obMin* 
ed from many diffetpnt animals: by the retails of 
vaccination practised on persons at their own houses, 
in various districts of London, by Dr Woodviile 
and other medical gentlemen who employed thp 
matter from the same stock; and more decidedly 
the reaidt of vaccination practised on three 
patients at Hospital, with matter obtained firom tjie 
same cow, from wliich Or Jenner took the tnatter 
employed in the‘vaccinations of Dr Manball. Ip 
one Of these patients no fewer than 100 varioloid 
pustules appeared ; and other instances, equally 
condusivo, appear to have taken place. 3. Among 
many children residing in various parts of Lon* . 
doff, to whom Dr Woodviile tomsferred the die* 
ease, through the mediuRMef the^ospital matter,^ no 
mstanoe of maturated pustules bad Occurred durip^ the 
twelve months succeeding to the introduction ot the 
practice. 4*. The pustular eruptions which had. been ^ 
se conunon alter vaccinstioo, at the early period of' 

(he practice, beeame much less frequent. Of^SlO 
eases of vaccination, after the publication of the 
first Ri^rtt, 39 were attended with pustular erup* 
tioaa in the following order:—In the first IPO, 19; 
ilk the aepond lOdbi 18s uod in tho last 1,10. dnly 7 
and at aJatm juried they appeprpd ^he prepor* 

UoD flf 3 or 4 only in the 100- ’ 

From these various iacts, Dr Woodviile very justly 
drew the ia^oce, thqt the oases vaccinated at tho 
hospital diwred from tlioM vigtpiuated elsewhere, ip 
bq^.plMed ka the ceatro of a variolfted atmosphere, 
to tito operation of which the pustular eruptions were 
to be aicribod. In formyra this conckuioa, howetssr, 
bo cooNaHted tho aingi^ paralogism of supptwmg 
that the coW'pock eemied these pustates, or waa, in 
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uiiDtrn oth r noriU, the direct cauae of the varielQid dia- remcrk,aUo,tiiatDr Woo^vUleootonly admitted this VMcmitiaii. 

and he, tliert^ore, imagined that yarjpU inference In its fallen elittent, but apptitd it, Irfthc'*"*^""^ 
ated almoaphere of the tru-pitnl, the LaiiiUuce pf same linhtnrtcd construction, to the SmniUnity ailorded 
nliiolt Jic willinfrly admitted, vu$ only a co-m- bysaccihiUionagainsttheTdriolousdisease. ^'Tliili eir> 
ratiojj epu'ir. It ia obiious that this extraorfi' cunistahoe, tlio:a,*'sa^8 he,(ihat b, the immunityAr- 
nary dflttrtne oned its birth to "(he previous opi-^ iordpUbt eDW>po!x)l*'appcai8tohea8inuch a gbneiai 
nion which, ne have airewjly ieniarkt.d, hp formed of ^law Of tno system, osthat & person hating had the 
the nature of the vacqitm discss;,--*thut it was not 8inrf1t.pO]t, thereby I'endered unsusceptible of re* 
confii.td to the spot to ijrhich tynip^ Ja applied, but Cidving the disease a second time.*’ (Ite/mta, IS5.) 
was cjpable of estepding jts action ^ver' tbe ytjiiifle Qn this Subject it.Is only necessary to remark, that 


cut in^iis sui'face. Hod Dr Woodvilld not nllmed 
liiinseu to be misled by this erroneous principle, 
there is a strong, presumption, from the language in 
nhicii he expresses hinuolf, that he tj^ld nave ar* 
ri\td at die true conclusion rS^t and need 


Dr Thomson oi Bdhibilrgh bus shoao, in the most 
bon^iniitig itianrier,'that .dtp non- recurrence of small¬ 
pox baS been admitted on fki too slender grounds; and 
that the ntilings of phySicierts contain sufhcient evi- 
denbe, that smuUpox may occur at least twice, if not 


rate observation have at length succeeded in establish* three Unfit, in the penop of Ibcaame individual. Dad 
iog. ' ^ ^ tlusitnporaifit proposition been knowp,*or admitted to 

VVlicn (he tacts above noticed are considered, wc its Just i^x^ht, di the period when Vaccihation was in* 
conceive u ^ill nor be difficult fur our readers, if tiodbcedjthcreiircaii^tobciieve, tfiattheappearance 
they ’k^ ^^ ^i^ind the points originally ascertained Of puAules on the persona pf those who had bec.n 


by'Dr S%$b£r^Vespecting the loOkt action bf the 
vaccine distase, and ^ necesiity vf its facing com¬ 
municated by appiicajmh of its proper fluid, to com¬ 
prehend, Uiat the pustular eruptions over tbe tea* 
taneous surfhee of the vacCirtated wfere ’not excit¬ 
ed, at Dr Woodvtlle concluded, by cow-pock, nor 


vacemattti, would not have occasioned so much per¬ 
plexity to the fifends of practice, or triumph to 
its naemies, atffl thants trm meilt would have been 
more justly, and not less quickly appredaUd. 

During the progress of Dr Woouvllle’s experimen¬ 
tal inquiries, thddhedts Of vacemation began to be 


at ose, as Dr Jenner suMf ected, frbm mixture of variO-' undfastooif, and the pracUce bad been coming into ge 


Iqus manor with ttpeine, hut were^^the iiamfediaie 
resttita c^he various atmosphere in trhidb^the indi¬ 
viduals were placed. VThe drffcfi'ent degree in wbfeh 
they appealed In the early and more recent period 
of Dr Woodville’s vabdinaUoQf, will form no vaHd 
objection to this conclusion, when tt is remembered, 
that the frequency of pustular eruptions in the 


nerannd extensive uHe, both in London and in the 
more remote coanfles of England. The publicatioa 
of Dr WgodvfllM second Tract may be regarded as 
marking tbe e^h of itS general admission, and an¬ 
nouncing the adoption -of it in Public Chanties, and 
h) the praeticf of the most eminent surgeons. Tbe 
umtad eflbrtsw DrsPbarson, Lettsom, MM. Moore, 


first vaccinations, adpdnded on the abaitflahoo 0f'4f|tin§,lte.aiulethetpiMiaathropic or professional indi 
variolous effluvia necessarily existing in nsmali-pox '‘'iidaalsfContritMefted powerfully tubs general intredac- 


, Ilospitaf, the saturation of its air vfbh this'mat 
terwhile their subimqltent rarity whX tffe effimt of 
its gradual dimhiution by the division or dimmntlen 
of Us cause, and of its final extinction by the sUbstitn- 
t ion of another disease. 1 hat admixtdra of variolous 
matter had not taken place; there is every reason 
to Conclude; as wo know, from tho experiments 
of Dr Woodvilld, that h » imposaiblv to pioduoo 
in this manner -'mixed or notftml dnease, but 
that each preserves itdlNistinetfve ami appropri-^ 
ate characters. The post-vaeeine pustular erup¬ 
tions should h&vte suggested another Cenclnfion,— 
that the vaccine disea-ve does not eMfieiy eittinguish. 
the variolous, or prevent its appearanodt wot ratios it 


tioD} iHridthoagh1oppoiitienwa8atfirstsbown,thoiDore 
candid and intefligont-plirt of the profttSioo at length 
adnnUed the KdvantagM oi vacotnatien over artificial 
varudation. H » unneoessary to’bestew any notice on 
tbe ebjectloBs wbiclt were usgqd by wviters ofa certain 
class, and which, as tbi^ wdifir/foaBded 6n prejudice 
have ifMr sifnk Mto a Sara mbSlled oblivion. TnedB- 
caoy of vaocliiatHi«,as«ii smti-vadolous agent, was, in¬ 
deed, eo Renarally adaoittedi'and the -practice was so 
widely iHrotkieM, that its 'benefits were extended, 
in the il^ i s si i*| jj%a few months, to dtaiiy thousand 
persons,-in dmrent tosrns of die kingwm; and 
wemjdhVeycdl^diffiiMnt channels to Wis, to Vi- 
ennoi'fdillgstof ous ooionbw,'and to the United fitaies 
of dnarMa.a Intbetneahli^tthe unprcssioncreat- 


mildmv lest tedious, and, to a certdnty, d^rhys the 

chmice df its fatali^. That this eonclMion escaped' ed atfint by thMjqwacitaeadfpdtlulmbithe vacci- 
‘ Dr Wbodviiti hi by ISO means wonderfoK especiidty nations of Keamclb WoodviUo^.Huig, Dntmii^Gold- 
when it is riml^bered; tbot the general behrf of -the .wonfOndQthosssSWimLd to bavn wdrmoir eomp)etely,«r 
nrofeshiun was, diatm se o uml dt tack of smoll-poK whs to hnebana fimotten ;^«id the great bulk both of dia 


an occurrence db"trard, as tfribeiNpMideted next to 
impossible. ” Mappyts it fertnbnfcinm^soys Dr Jan- 
ner, <'d)at‘ttio si^raiice of the small-«mt 0 second 
lime on tfaeteaiDe -person beyond a«ri«fo||Kt»Dt, is «a 
extipinelyTare,tbatiU8tookw upon osaplaianBnBdB. 
IndiMf ifinee the psMicstkm of Dr Urtisedea'aiuipav 
oiyM ^^srAssihe oe eh'tokeii-pox) tbe idan of aqph an 
t i fflifci nii ea, ib deflwenca tyrndiority so trulywespect-. 
wr/has bed n^m a s nHy n i fcquish o d .** 4t i» woniijr of 


f roGMkm andtflf’Choi'pidilM'considered the occur- 
jrenM -of •aaM^ponibn^iftioasi.nfter vaccbatiim, ei- 
d]erUmp(i|a)Ubi'or.'no»t«H tn«be ugarded as % 
pbyslukipealnnoias^i oiwnceid'Uus 

aawi«ij<^.a4^pdishwm(^ cotn^te, abspoce of 
BMsbilhr eruptiomudlMs VhcffAwstioorW we shall See, 
bst nKdaafiy dep|Miile4«n (bo idenihCitha distinctive 
natore' of «hialoi»f{ia^*tP| Jilib dnniimtenaaiioas of 
amalHiPhiitMlf UiwfvaiiMen^and atoo <m 

I. t tt. 9^ ‘ f >r'- 



VACCINATION. 709 


rweination. expectations fonped of the powers of the vaccine 
disease in counteracting or extinguishing the poison 
of snna!!-pox. 

The truth of these assertions is abundantly con¬ 
firmed by the subsequent history of vaccination* and 
of small- pox eruptions occurring cither sporadically 
nr epiilemically in various parts of the country* We 
have nlrrady seen, that Dr Jenner was led to infer 
the absolute immunity from small-pox conferred by 
the process of vaccination, and to oonsidcr the vac* 
cine disease so similar to small-pox, that when the 
human body had undergone the former, it was no 
longer liable to attacks of the latter. This doctrine 
was admitted hy many professional persons in terms 
much more unlimited, if possible, than those in which 
it had been understood, even by its first priihiulgator. 
Dr Jenner was, indeed, inclined to qualify it in some 
degree; but the professed partizans of vaccination, 
from a well meant idea, perhaps, that it would weak¬ 
en public confidence, and render the adoption of 
vaccination loss easy than was consistent with public 
safety, opposed every approach to such an opinion, 
and defended strenuously the anti-variolous pro¬ 
perties of the vaccine disease. 

It is scarcely necessary to mention here, that, aince 
the time of Dr Hebcrden, a vesicular, or vcsiculo- 
pustular disease, not unlike small-pox in its local ap¬ 
peal ances end constitutional symptoms, had been 
distinguished from it a^ a separate afiection under 
tlie name of Chuken-par. Almost all tho instances 
of pustular or small pox-like eruptions which were ob¬ 
served alter vaccination, were referred to the head of 
ciiicken-pox; or if they were not suiSciently similar 
to this disease, to be referred to it, they were admit¬ 
ted to be small-pox, but occurring only in persons 
on whom vaccination had been imperfect in action, 
or improperly performed. In other instances, the 
appearances of tho eruption were so fallacious, or 
tlic ideas of the observers so little precise, that of 
those who saw them some contended that they were 
chicken-pox, and oth^ smalJ-pox. 

Although cases were not unfrequent in whicli prac¬ 
titioners of experience and knowledge were obliged 
to admit the occurrence of small-pox, in the persons 
of those who had undergone vaccination. Dr WtUan 
appears to have been the first who had oouragb and 
patience sufficient to examine the matter cotdly, 
and to show the exact weight of evidence by wi^h 
it was aupported. In the fourUi section of bib in¬ 
teresting treatise *on Vaedne Inae^ation, this phy¬ 
sician basH;ollected several oases whij^ occurred to 
himself, or within his own personal obfervalion, and 
referred to those collected by auUim since the intro¬ 
duction of the practice of vaccination. As many of 
these were thought by several pbysidans and sur¬ 
geons to have been chicken-pox, nnd at this indicated 
wa^.t of precteion in the characteristics of the disease. 
Dr Willan, in hit seventh sectlM* account of 

those marks by which he conceived ohieken-pox in 
three different forms could be recognised. And it 
is by no means uniiepm-unt to observe, that the 
distinctions which Dr Wiilao estaUMed among the 
various forms of cutaneous infiammation, and the pre¬ 
cision with which he expected the eruptive diseases 
to observe those characters, prevented him from tak- 
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ing those general and more just views of post-vac- Vsedna^. 
■ cine smail-pOx in which physicians have since coin- 
cided. Little change, therefore, appears to have taken 
place in the opinions of professional men, farther than 
to admit the occurrence of ehicken.pox, and of a mo¬ 
dified small-pox after vaccination; or, if the app^r- 
ances were too strong for this construction, tooonsider 
the vaccination as imperfect anil ineffectual- Such, 
in general, was the tenor of the Eeporls tjfthe Fac- 
cine Jmiilutiottst of our various public charities, and 
in some instances of scientific Colleges; and ao unani¬ 
mous and decided was the limguage of those bodin, 
that individuals were unable to form their own opinions 
on objecu of ^y observation, or were prevented 
from expressing them by the fear of being regarded as 
ekher incapable of observing, or unable to communi¬ 
cate the genuine and perfect form of the vaccine dis¬ 
ease; or, in short, as enemies to a practice, the pious' 
object of which was to counteract a foui and fatal 
disease, and to increase the probable Cbaneea of hu¬ 
man life. 

The publication of these Beporie did not, how¬ 
ever, cause the complete extinction of post-vaccine 
small-pox, or prevent the appearance of the dis¬ 
ease ; and casea continued to occur even after 
the process of vaccination was admitted to be satis¬ 
factory, and in the observations of physicians, whose 
knowledge and experience gave no-gTound for doukt- • 
ing the fact. It cannot be expected, that all these 
Cases have been published, or that their full extent 
can now be ascertained; for it is easy to see, that 
they would be often disregarded, and sometimes 
studiously concealed. To understand, however, the 
merits of vaccination, and its influence in controlling 
small-pox, sporadic or epidemic, it is indispensably 
necessary, for the unbiassed inquirer, to be aware of 
the evidence which may be obtained from the cases of 
variolous or varioloid eruptions in the persons of the 
vaccinated already recorded. It was to Dr Thom¬ 
son of Edinburgh that was reserved the merit of 
ascertaining the true powers of vaccination, and 
of placing in a just point of view the benefits 
conferred on mankind by the introduction of the 
practice. The cases of pustular eruption, in the 
persons of the vaccinated, were scattered in various 
works, their evidence was neglected and overlooked, 
and the inferences which they tended to establish 
were not understood, or they were disregarded. It 
was only by comparison with those afforded by sub¬ 
sequent observation, tliat realadvanuge could be de¬ 
rived from them. An opportunity for this investiga¬ 
tion occurred in 1816, when small* pox began to ap¬ 
pear in one or two points of the country, and eventual¬ 
ly spread over a c<msiderabl.e extent. Had the ap¬ 
pearance of small-pox been confined to one or 
two towns or villsges, it is not unlikely that they 
might have been viewed in the same indifferent 
light in which they had been since 1800, and tligt 
they would have continued to give rise to the same 
doubts, and similar imperfect explanations, which 
they*had previously done. Appearing, however, os 
they did in many different points of the Islond, suc¬ 
cessively or simfaltaneously, Aid, as was afterwards 
learnt, in several countries of Europe, ibe public 
mind became alarmed, profissional curiosity was 
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Vnuination.awakened, and pbysiciani rewoied the teak ef invet* 
tigating a dUeaso which, it iiad been fondly but pre* 
maturely hoped, vaccination would render praettcal* 
ly unknown. In the year 1816, account* of Mnall- 
pox,—occurring in penons of all kinds, thoae fx- 
posed to contagion and those not exposed,—the me* 
dnated, the unvaccinatsd, the imperfectly vecciiiaU 
ed,—and even in those who had previously undergone 
the disease, began to be transmitted to the various pe¬ 
riodical publicationa; and during the four subsequent 
years, tlic epidemic oontinued to appear or subside 
at intervals, and to furnish matter for tho observa¬ 
tion and rehsooing of physicians, sshother vaccina¬ 
tors or inocttiators. In E^uburgbii^iaDd various parts 
of Scotland, they prevailed to a very considerable ex¬ 
tent, attended with a morulity of 1 in 4 to the on- 
vaccinated and uHvariolated, and effecting the vac¬ 
cinated in the rate of 1 to 2 neariy. Though the 
individual cases have been obtervra and collected 
by many diffinteot professional gentlemen, it is to Dr 
Thomson almost entirely that we owe the thorough 
investigation which the subject has at length under¬ 
gone, and from whose researches have been derived 
the' certain and satisfactory results which we now 
possess. This physician, equally distinguised by 
acuteness of reasoning, sound judgnlent, and hal^ts 
of accurate observation, examined personally the 
whoib of the cases almost that occurred in Edin¬ 
burgh and its vicinity; and where the distanco ren¬ 
dered personal examination inconvenient, procured, 
from intriligent correspondents, correct accounts of 
the phenomena. It was in a letter addressed to the 
Editor of the Medical and Surgical Journal in Sep¬ 
tember 1818, that Dr Thomsdn first expressed trie 
opinion of the incorrectness of the prevalent doctrihes 
on the effects of the vaccine disease, and of the 
common doctrines on small-pox, chklcun-pox, and 
modified smail-pox, with which those opinions were 
intimately connected. 

In consequence of the publication of this letter, 
and a subsequeiU one containing a series of queries 
tending to illustrate or ascertain the doubtful points 
of the subject, a great body of evidence was in a 
^ort time collected, and in various forms laid before 
the profession. The results, with those of Dr Thom¬ 
son’s very extended observation of the disease, may 
be found in the two works which he has recently 
published; and in which he has canvassed, with the 
greatest judgment, and in the most liberal manner, 
all the problematical and assumed points of the 
sulMect. 

The circumstances, however, which merit particu¬ 
lar attention, m this recent epidemic, are the strong 
confirmation of the truth of many of the earliest 
observationssince the introduotibu)^ vaccination; and 
especially of those views which we have already riiown, 
the experimental inquiry of Dr Woodville, if pro¬ 
perly understood, would have suggested. The va¬ 
rioloid disease, at least in Edinburgh and its vicinity, 
and so far as can be discovered, throughout SceHaq^, 
. occurred in three dasses of persons; those who bad 
uudergone neither smali-pox nor cow-pox, those’Who 
passed through smali-^x, and ibose who had under¬ 
gone, in a satisfimtor^ manner, (he process of vacci¬ 
nation. 


In these several classas of patients, it woe fbundVoesinstion. 
that the different forms of varioloid eruptions 
scribed as pure small-pox, modified small-pox, and 
chicken-pox, co-existed during the epidemic, and 
were carable of producing each other. It was ob- 
aerved, for example, that lodividuai* who, after vac- 
cioation, presented eruptions, termed modified small¬ 
pox or chicken-pox, were Capable of communicating 
to those who bad neither undergone vaccination, 

-nor had been afiected with imall-pox, an eruptive 
disease which could not be distinguished by compe¬ 
tent judges from smail-pox. (Tliomson, Varioloid 
Dixttte, p. 45, and p. 207-) It was also found, that 
the same contagion or the same infecting source, pro¬ 
duced cases of coherent or confluent smail-pox in 
the unpfbtectad; and cases of chicken-pox, ur mo¬ 
dified araall-pox in the vaccinated, or even in persons 
who had many yoars before paued through small¬ 
pox. The obvious conclusion iVom these facts 
that if smail-pox and its modifications, and chicken- 
pox be |idiniued to derive their origia from a conta- 
gioua soutxx, that contagion must be one and the 
same for ail; and that whatever opinion be formed 
as to the nosological differences of smail-pox and 
chicken-pox. as pustular or vesicular eruption^, it 
snust be granted, that they spring from the same ge¬ 
nerating cause; and that the variations in oppearaiice 
depend on something totally unconnected with the 
contagious agent much causes their formation. 

There is no means of accounting fur this relation of 
diseaaes, Dr Thomson has justly remarked, unless in 
aupposing two contagious causes, specifically distinct, 
existing al the same time, and in tho same place, 
and producing their respective efects on the persons 
of those'Cxpued. But, independent of the general 
iropcobabilitf of riiis doctfine, it might be easily 
shown, thatof two such distinct contagious causes as 
we have supposed, not only would one or other have 
produced its characteristic effects on a much greater 
proportion of the community; but these effects 
could not possibly have been so fVequently inter- 
changed,'or so uniformly have appeared in place of 
each other, as the experience of the recent epide¬ 
mic has shown. To render this point, which is liable 
to bO'misuDderstood, especially by our aeneral read¬ 
er^ iaore-nbvious and intelligible. Jet it be supposed, 

OS was done after the time of the elder Heberden, 
than chicken-pox arose from one merbid cause, and 
sm^pox from another, utterly different; and let it 
also be admitted^ that both contagions are oecasion- 
allj found to appear in a community epidemically; 
then it must fbUow, that the disease which depends 
on chteken-pOx contagion ought at all times, and 
in all oases, to preserve distinctive characters, and 
that small-pox should likewise‘preserve the same 
unvarying peculiarity of appearance. No approach 
of charaeieristie features, much igss complete in¬ 
terchange, ought tp' take*place; and the pheno- 
mottaef ebickempOK Ought to be as distinct from 
those of small-pox, as they are ftom those of 
plague, of iwh, or of l^rosy. These results, how- 
ever, which unquestioi^iy flow direct^ from the 
admission which we have made of distinct conta¬ 
gious agents, were completely eeutradicted by every 
thing ^serted In (he variolous epidemic of 1817- 
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Vuciaate IS, »nd th« subMquent jtmcm aitd H n iapowible rad wimw part* ol Seotirad, tha( the concltaioni 
to retiit or denp the coododoo, tit&t aoHdi-pox, which w« haw aborc aotiead were irresbtible. It 
chictoi-pox, and nodtfiad MMli-pox, owe their It id^ettit^ to dfiarrc, not oaly at a confirmatioa 
birth to the tame iohkc, are ebildrea of the rame > df li^accuraey of Dr Tboaneeo't views, hot at an 
parent, and metabert of the tanw'fwnily. raaatple of differeib obtarvm,* uooontciously and 

It may be expected, tincawc adopt the cimolutiaBt abkaowa to each otbar, forming tjhc tame comda. 
to which the modesty smd good seme of Dr Ihraio Mona<ftom similar researches, (hit MM. Berard and 
son indues him to apply the name eoljt De Lavit were led to announce, ia 1818, at Mont* 

that we ought to prove, by direct arguamutt^ die ap* pelUmv «a opinian which De Tbomioa fijut publish* 
eological error committed by Dr Heberdsn, iu tepa* ed hi September 1818, at Ediabi»gh $ and that Dr 
rating obickeii»pox aa a distinct gemit firom smaikpou. Hedenpyl «f Kotterdam, in the enuree of> tho tame 
To this we ie|Hy. that it ia not by direct argumeate year, wae led to express hit opiaion, that ohickra* 
that the point can be proved; ftr,! withoutaupjeeting pox wet the'Hemitiiw form of imalI>pox, rad could 
to strict scrutiny the characters on <wbieh Dr Heber* be thoira to ftom the tame ^reu stock, 

den assigned a separate place to ohickempox, it it Thu vjew whira the hypothesis of Dr Thomson en- 

now agreed that the minute distineuone of Dr WH* ablmus toiake of vB(iai(>ld,and variceiioui eruptions, 

Ian completely failed in establishing a satiafiittory and ef the relation in they stand to the vaciine 
difference in the generating causes of chioken*p«x diseasevsoggests a more mtisfactoiy explanation of the 
and smeli.pox. Had Dr Wilian indeed given a doe phenomena which these eruptions present^eiNiof the 
degree of weight to the feet which he states in die teqxences, os we may name theuv^'Si'hMliillilijr ob> 
very ouuet of his 7th sectiep,that bated seen since serve, then either denying the aoti>v8rioi^ ufiu- 
1800 no fewer than 74 cases of varicella, which were cy of veccmalion, or supposing it imperfect, er im* 
by many persons deemed smalhpox after va^na* properlvpeiftirmedtorviiiteed, than any other exp|a< 
tion, and tlie remarkable countorpariof this fact, that nation hitiierto adopted by phyaicisas. It has been 
the eruptions described in his 4th section were at • prevuleat error with motU^ observers to ettaiih a 
brat regarded as chk:ken*pox by several physiciaps df^tee of matbcmaiicai precision to tho phenomena 
and surgeons, he must have been conmncao of die of eruptin diseases, and espeoiaUy to those of ihe 
impowibility of esiablishiog a di&renee betsreen several ibimanf^ariolaus or varicelhnis erm^us; 
them' diseases on no other ground than that of their end to imdgine> that their appearance and efieots in 
vesicular or pustular cteractsr. We adhere in this the human body were i^iUated by laws of tiie lit* 
cose to the acknowledged- maxim in phUosopfaieol nwst precisjon. ^ The mixture of truth rad of error 
inquiry, to admit no more causes tiiau are adequate exbibiled in thw doctrine is the reason of its 
to account for the effect; and while we allow ^e ex* missioo without question, and its^ propagation with* 
cellence of the dutinotions ietroduced by Dr Wilian ^^out renstance. For while it is certain that ex* 
as mere terms for cteracteristio appeaiUBces, we tended observation proves tliat smalUpox may ai* 
deny the mference that has been drawn, that these feet the same individusi more frequently than Once, 
me adequate to establish a aosolo^cal diffesence. and that its first occurrence by no means sa¬ 
lt is, indeed, with these who contend for the sped* cunM the individuel from a second attack, it is un* 
fic or generic difierence of small.pox and chicken- deniable that the maxim is so far correct in ge- 
pox, that the task of proving this rests; and it is< in« neral tmms, that the disease is rarely known to ap- 
uumbent on them M briagifervard more submantial pes* twice witb_ the very same charaoters, or with 
proofs and arguments thu those an wliite the dis* the same severity in the same individual. While, 
tiaction has been adraittedi aod which are undoubt* therefore, the fint appearance of the disease does 
cdly inconclusive. < e£fecp>aome change In the susceptibility of tlie franm 

Though tte hypothesis to which we-baveiMte'ad- to a second atti^, it is obvious that this change is 
verted, evidently does not require teitfrrappdvtcd by neither «e marked nor so uniform, nor so absolute u 
different argumeats derived from other qtiartcrs,qret tile opinions of physictaos ted hitherto represented it 
It ia equally due ta the meritof Dr Thonisan,j||Bd to to bm (Thomsen's Vari^nid Upidtmic, p. SOI.) It is 
that of otter physicians, whose observation teva precisely this error which has given rise to mistakea 
led them to simiiar researches, to remasie, that the sogeneral on the anti-variolous power of vaccinatioh. 
identical origin of siiwlI>pox and ciiickeo.pox is an It was the same mode of thinking that led the morr 
opinioa at lengtli adopted by others, bou » this tw^us partisans of vaccination to expect a form of 
country and wi the Cratinent. Our JkuUS'prtueot ection more absolute aod deterinioate, and an im* 
us from entering largely or partfeulariy into tfaU di- munity mose coo^lete than tlie laws of orga^ mo- 
vision of our Bubjectf but we must net leave it. tioas -ever sanotidaed. It may ba urged, indeed, 
without adverting to the '•opinieiis miprcsseiL by that, to predicate what the laws of organic motions , 
MM. Berard and De Lavit oC, MtetpeUtey end Dr are, or what they sanction, ia a mere peiitio principit, 
llodenpyl ofltotterdaea. SfM^pox piusailed epU u sort of assumed principle, unless'we adduce fact'* 
demically in the former city«18iB« rad in tbe.Iift- or argnments to prove what wm advance; but is it 
ter, and various parts«f Hollandi in 1817 and 1818 j te be doubted, that the actionB of living bodies, and 
and in both situations, qet only wese chickentpox the infiuetice exercised on living objects by exte¬ 
nt the same time extensively prevalent, but the pie* rier agents, are not regulated by laws malbemati- 
nomena ot both diseases werefouad to be frequently oslly exact i Has tbe moi8 sedulous observer over 
and generally interchanged t and they were, in other been able to trace or to demonatrau that ccrtaii * 
respects, so similar to those observed in Edinbuigh ty of action, or regularity of effect, which is cxem- 
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Vaeanition. pHfied in Hiaftcr endowed with propertiei nereijr 
phyeical ? Has attentive observation of tlie pheno* 
mena of living bodies, and, above oil, of those tt the 
human frame, not shown, that the results of tvetf 
process are influenced by numerous circumstances, 
and modifled by causes too complicated to allow their 
operation to be appreciated f Such, we may. now 
conclude, hat it been with the praelioal application 
of the vaccine disease, and such will it be with every 
measure which is adapted in medicine, with too little 
regard to the character of those objects on which the 
physician has to operate. 

It must now bn obvious, that vacciMtion is not the 
positive and exact action, whtdi it watf thought to be 
at the moment of its introduction; and, that it does 
not effect on the iiumen body that absolute change 
whfkii it was originally represented to do. That it docs 
effect a change of some kind mutt be inferred, not 
only from the phenomena of those forms of small* 

r ox whidi ocotir in the persons of the vaccinated, 
ut also, In a more conspicuous and forcible manner, 
from the phenomena of vaccination performed a se¬ 
cond time on the same individual. The vesicle pro* 
duced In Mr Bryce’stest* vaccination,or even any veiicle 
thus produced at a |>er'od tubseouent to the first one is 
evidently a modified cow-pock (vaceineHa), and bears 
the s ime relation to the first cow-pock, that modified 
smalhpox or chicken-pox bear to (he first attack of 
small-pox.* But the occurrence of this vacctnelline 
vesicle must be regarded m a direct proof that the 
change is not abaolute,but limited; and the occurrence 
ofputtular eruptions,wiiethcr variolous or variceilous, 
in the vaccinated, must be admitted in evidence to 
estabiitli the same conclusion. It may, indeed, be.«r 
regarded as the genuine result of extensive observa¬ 
tion, conducted in the most accurate manner, that 
the process of vaccination is not exempted fl'om those 
uncertainties which have long formed the impedi¬ 
ments to exact principles and positive roles in medi¬ 
cine ; and that it does not render the human body 
universally or absolutely unsusceptible of subsequent 
attacks of tmali-pox in various degrees of severity. 

Nor will the results to which we have cursorily ad¬ 
verted, admit of more cosy explanation by the objec- ^ 
tion which has so often bran sought in the interrup- * 
tion or imperfection of the process of vaecination. 

It is not to be denied that vaccination has been some¬ 
times rendered imperfect by one or other of the 
ordinary causes, and that it is reasonable to think 
that persons thus vaccinated are more likely to be 
subsequently affected with small.pox than those in 
whom the vaccine process has been regular and com¬ 
plete s but no proof hat been afforded that post¬ 
vaccine small-pox waa coafined to those la whom vac¬ 
cination was imperfect; and in iixfumerable instances 
in which small-pox aueceeded vaccination, the latter 
process was ascertained to be as perfect at in those 
who were not subsequeDtly the subjects of varioloid 
eruptions. Had there been any force in the circum- 


* See Dr Thomson's ■eeniarks at the conclusion 
Surg. Journal, 
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stance, it was reasonably to be expected that the de-Taednatioa. 
gree of modification ahould be in the iaverae ratio of 
the perfection of the vaccine proceas, and in the di¬ 
rect ratio of the interval between the period vac¬ 
cination and the oppearanco of varioloid disease. No 
result of this kind has been observed either in the 
Edinburgh epidemic, or in those described by Mr 
Cross tnA MM. Uerard and De Lavit, or that of 
Holland, at described by Hodenpyl; nor hm it ap¬ 
peared, that those affected with modified small-pox 
had been vaccinated with fluid taken at an improper 
time, or had cutaneous eruptions, or other disturbing 
causes, to a greater extent than those in wliuai vario¬ 
loid eruptions never took place. 

The experience ol the recent epidemic has omply 
confirmed the conclusion, that vaccination, though 
quite regular, and performed in the most satisfactoiy 
manner, does not preclude a subsequent attack of 
smail-pox, in one or other ol its forms, and doe. not 
furnnb a positive immunity any more than natural 
smali-p(^, or artificial vaTiolation. And it is satis¬ 
factory to think that this inference has been sub¬ 
stantially admitted by the unbiassed declaration of 
the Board ot the National Vaccine EttaUiJment. 

But while we are obliged to quality tlie doctrines 
«f the original vaccinators with these liroitaiions, it 
cannot fail to be gratifying, not only to the lovers of 
truth, but also to the sincere and temfierate friends 
of voceination, to find that the great practical results 
are not materially affected; and to know that our ex¬ 
perience has shown the benefits of the practice in as 
strong a point of view as its most sanguine advocates 
could wish. Thougbtheprocess of vaccination docs not 
positively prevent a subsequent attack of small pox. 

It boa l^n incoDtcstibJy proved, that it not only 
mitigates the aevority of such future attacks, but 
diminishes the chance of their fatality almost 
to a fraction, or an infinitely small quantity. The 
clearest method of showing the truth ol this proposi¬ 
tion it, by contrasting the mnnality of cases of se¬ 
condary smail-pox, that mcourring either after 
the natural or artificial disease, with the mortali¬ 
ty of cases of amall-pox occurring after vaccina¬ 
tion. According to the observations of Dr Thom¬ 
son, ^ proportion of deaths in secondary small- 
pox, V twtt^ infectiona be admitted, is 1 in 
and if on« infecting source be admitted, 1 in 75 
oaljn^ Varieloui Epidemic, p. 202); but deoth has 
taken) place in sraaU-pox after xaccinatioa in one 
only of above SSO cases, which is between ^ and 
f, or, in exact terms, ^ less firequently than it 
occun in iterated amall-pox. If to this iltatement 
be edded the allowance tWt'nust be made for the 
numben of (he vaccinated who were not at all aflect- 
ed witH subsequent vecioloid eruptions, the rate of 
poat-vacefne eruptions terminating fatally will be re- 
dneed to on ioftnitely small quantity. In the vario¬ 
loid epidemic described by Mr Cross, at Norwich, of 
10,000 vocdnaled perseai, 520$} were affected with 

M ’ V . . . . 

Dr' Stoker’s Laier in No. TT.of JSdth. Med, and 
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Va«ciM(ii». TarioIouleraptioiM,*of whom anlyane cobs ap'peus to 
have terminated fktallj. The coincidence of thw> 
proportion with that given by Dr Thomson induces 
us to place the greatest conddenee in its accuracy y* 
and we feel certain, that if observations berqaade 
on future cases, even Ais proportion will dioMnibh,' 
At present, in estimating the decided superiority 
of vaccination, in 'diminishing thet'Cliince both of 
danger and of death from small<pox, two eiements 
must be kept in mind :-x.lst. That aU< the vecemat* 
ed are not affiected w^ smallpox or varioloid erup< 
tions, and even the proportion of these appears 
to be smaller than in instancea of inoculation, or 
any other method except natortd snail-pox (t^nd, 
2dly, That of those so affected, not above one case 
in S30 terminates unfavourably. These results est8> 
blisb, in -the most conviocing manner, the powers of 
the vaccine disease as an antidote to the ravagea of 
small-pox; and cannot fail to prove, to the satitfac* 
don of Its most sceptical opponeots, that the strong and 
plausible objections tctivliicb the recent ept&mic 
was at! first calculated id give rise, have been of no 
other use than to place the merits of vaccination in a 
clearer and more forcible point of view. 

* It 1 $ in its power of diminishiog the mortality of 
small-pox, therefore, that the superiority of vaemna. 
don consists; and it is on this strong groundionly, 
that its partisans and true friends siioutd defiuid its 
general adoption. Let the governors of ehoritabie 
institutions, the guardians of the poor, the parents of 
families, and the public at large, be convinced of the 
facts which we Itave now stated, and the inferences 
del ived from them, and it canwt be dhubted that the 
practice of vaccioatton, instead of being opposed, or 
apprehended as a source of new aeMkaisastraus ma* 
iadics, or ridiculed as a useless and InefBciant cere¬ 
mony, will be dispassionately estimated, and ndsed 
to that rank among the benefits of science, to 
which its happy effects unquestionably entitle it. 

It is surely superfiuoua to show the duty ipeumbent 
rni all ranks to extendkyaccination as widely as poS' 


given 1 ^ to to moe6 speculation, that we mult not Vmouuvb . 
omit to'notice them, however briefly. The Intro- ' ^' 

dgetion of vaccinatien, and its effects in dimininhing 
(ie mortality of smidl-pex, have been naturally sup¬ 
posed by many writers to bkve a great influence on 
population, and to intn-ease the numbers of the living 
.at different periods of Ufe. Some have gone so far as 
to In^'ne, that in this gasped it would operate to an 
ugurious extent, and inecease die popnlatioD of most 
countries beyond the limits of subsistenoe; while 
•Adrs have conceived, that gn increase of different 
diseases would be necessarily occasioned by the extir¬ 
pation of agtslhpox; and that this would be one of 
the great means apt^oyed by Providence, to keep 
the rate of popatation in due proportion to the means 
of procuring food. ... < 

‘Thde cannot be a doubt that one of. the mostsalu- 

a effects of the practice ot vaccioatian is to dimi- 
very much toe mortality eecasiet^ by small- 
TOx, and consequently to augmpivh'iaM»C(auiderable 
degree, the numdiers of the oommittuty in which it is 
practised. To understand distinctly, however, in 
what manner this diminution is operated, it is requi¬ 
site to ritow the effect which unresisted spiall-pox 
exercises on the population of a community, and for 
this purpose we mnploy a familiar example derived 
rroto estimates formed in this country. In the year 
179^, when the population of Great Britain and Ire¬ 
land iras estimatca,, according to the returns, at 
14,724,000, it was calculated that the numbers an¬ 
nually destroyed by small-pox, according to one esti¬ 
mate, amounted to 3f,260, and according to another, 
to Sfi,000. If we state it in round numbers at 
35,000 aa a medium, this mortality amounts to the 
enormous pnqiortion of 1 in every 420; or, in 
other words, smaII.pox destroys annually l-420th 
part of thp whole population of the country. As it 
IS obvious, that the population can be Increased by 
the number of births only, as it is diminished by tlie 
number of deaths, it fmlowg, that to obtain a just 
notion of the effect of small-pox in diminishing tlie 


sible, if for no other reason than to preserve the population, we must deduct this l-420th part from 
lives of their relmives during the prevalence of cpi- ***" n« 

demte smalUpoxi—and to say that, in proportion os 
vaccination is general, tlie motion iffxinidMox must 
be gradually limiied and confioed, uiffil iftn almost 
entirely expelled from the habitations of men. There 
cannot be a doubt, that every variolous epidgmie, es¬ 
pecially in large cities, is d^eloped mw» more lea. 
dily in consequence of the practice of variolous inu- 
culatiop, hr suffering children to be exposed to -the 
mfectioit of natural smalbpox; and it is equally cer¬ 
tain, that where vaodaation is general, the lakaduc- 
b'on of variolous infection is either difficult, or When 
introduced, it is disarmed of iUI gigantic strength. 

» v t 

Two points connected with thia subject have 


the trambers which are uinually added by births. 
Ateeovding to the most correct observations and cal- 
ctriations, it appears, that at the period which we 
have selected, the proportion of births to the whole 
population of the country was as 1, to SO, or for 
every 30 pefspns in the whole nation, only one is 
annually added by births. (Molthus, chap. 

9, and Additions.) It therefore follows, that in the 
proportion destroyed by smaU-TOX must be taken 
out of this annual addition to me numbers of the 
country, the fraction of or annually, will 
represent the exact rate at which small-pox re¬ 
tardy the increswMig numbers of a country, or acts as 
a positive check on popuktian. It is be remarked, 
the dements on which these calculations are 


T 


• Mr Cross nowhere gives this proportion exsctly; but it is correctly deduced from the average of hia 
data in the follcwing manner >-Or YellowIy,‘ from tnqairin similer to those of Mr Cro», estimates the 
vaccinated in Noswicb at ^ of the whole populatioa, or 10,000; And of 60S persons under the personal ob¬ 
servation of Mr Cross, 2()0 had'S«all-pox, 91 bad been eaceineted, S of whom had modified small-pox, and 
1 chicken-pox; the remaining 312, who had amall-pox formerly, had no subsequent eruption during the 
epidemic; con»equently, we have the following proportionai numbere, 91:3:: 10,000: S29^'i. 
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Vxrcination. founded, are derived from diat period at wl^h it it 
generally admitted that small-pox inocalatkm was 
most favourably conducted, and at which the smalleM 
number of deaths is supposed to hare taken plate 
from small pux, since it foit began to prevail at a de« 
Mtrueti've epidemic among the habitations of men. 

We have given tliis tanutiar, alid wa frust quite 
intelligible view of the influence of small-pox on po- 
])ulation, because we feoTi if we had attempted to 
tollow the drcuitous» but very beautiftil and acea> 
rate train of anelytiCvatdtelation, by which Duvil* 
lard hks investigided the subject, we should have 
added much to the length ofrtjua with¬ 

out interesting our gmei^^ readers otjwotding in- 
tormation universally intcdligible. This author, who 
has invutigated the matkpg in the soundest manner, 
and with tlte most profound applicatims of modem 
analysis, has given formulae and tables for almost 
e\cry poasil^Squestion ubich the inquiry can sug¬ 
gest. He* SHqnnz«, 4 ni the principles which hp has 
adopted, to ^ve s^e the destructive or depopulat- 
ing power of small-pox greater even than we have 
shown it to be. He gives the fdlowing results of 
his anaMc investigations, as applied to ue p^uhr- 
tion of France. According to tneVw of mortality, in 
the natural state, the 

BoM* nffld 

Entire poj^lation of v 

France is • - 98,76$,192 

Those already passed 
through Binau-pox, 29,212j|998 

Those not passed 
through it are - 9,450,ISt 

Those that die without 
passing through it, 667,749 

Those who must have 
it at some period, 4,782,445 
Thqse that take it and 
escape, - - 4,445,041 

Those that die of it, 337,404 that is, 85,685 in 

the current year. 

Now, in the natural state, 85,685 children, add to 
the population of 28,763,194, only 337,404 indiyi- 
duals, and by immunity small'pox, they fbrsi^ 
farther S.492,.58S, which raises the population to the 
numlicr of 32,255,776. If such be the influence of 
vaccination, in increasing the numbers of mankind, 
it might appear, a condusion sufficiently natural to 
imagine, that the papulation of many natk^ would 
increase so rapidly, as to exceed the means of sub¬ 
sistence, and overcrowd the space allotted for occu¬ 
pation. In point of fact, however, notwithstanding 
the operation of thia cause, for at least twenty years, 
m several countries of Europe and America, re¬ 
sult has not been realic^; and, titfllt^ the nations 
of Europe were perliaps ndrer so Mpulous as at the 
present moment, this evidently uimendq on other 
causes than that which prevents the mortaliiy of 
sinall-pox. V 

It is a fiiGt which ha^ been said to be ascertained 
bv p^y respectable observers, fliat while the dsil 
son occasioned by small-pox by been much tf- 


minidied, other disenes, equally flital, have been VaedastiAn 
found to be irore prevalent. We will not question 
the correctness of this observation, or deny it ab- 
»datei 3 r, but we must have it established on more 
cerbriA and ni^Utettmable facts and documents be- 
‘ fore H'be admitted. But whether this be the case 
or not, it is not difficult to see that vaccination can¬ 
not possibly render the human race immortal; that 
children, and adults also, must die of other diseases 
benudes small-pox; and that, as the numbers of a 
young commuipty are inerfesacd by being snatched 
nwm one disease, a greater no||i^r must be preserv¬ 
ed to become a prey to others. 

We by no means, however, countenance tho opi- 
niim that the mortality of other diseases will increase 
exactly in the ratio in which that of small-pox has 
been aiminJehed; nor do ite briieve that tois mor¬ 
tality is a necessary result of vaednatiou. itisfemnd, 
on me best authority, thata jierceptible diminution 
of mortaliW chiJdren un^r ten years has taken 
place in every situation if^.Vhich vaccination'by 
been general; and it must Therefore be concluded, 
that the number of individuals living at that age is 
augmented. It is obvious, however, that, imless we 
lose sight of the most fixed pruidples in the theory ' 
of jmnlation, this will have W a trifling effect in in¬ 
creasing fhe numbers of mankind, when it is remem- 
bered tut it is ready to be counteracted by the po¬ 
sitive checks to which we already alluded, but cs- 
pedally by the preventive check on whidi tlic 
number of marriages and of births depends. 

(See various papers In &e 6di, 7t!^, 8tli, 13th, 14th, 

Uth, 16th, 17™, und 18U) Vols. of the Edinburgh 
Medieol and 6»tpcal Journal; MVeral articles'in 
the iMsdon Medical and Phuncal Journal; Observa- 
iiont on Small-pox, ^ by J^onrb, j^nburgh, 

1818; Account cf Iht Varicit^EjMetmo which hat 
lately prevailed in, EdinburgX'^ and other parit qf 
Scotland, Sfc. by Dr ThomsornXe^ 1820; Histo- 
tied Skeim the Oj^manejmtertiifned by Medical 
men respeeiing the vKrietiea cmiPeeSondaty occurrence 
of &inatl-pox, by Dr Thomson, Xxind. 1822; A Hu~ 
iory qf tM Fanolout Epidemic whieh occurred in Nor- 
wito, ISfi^mideetroyed 500 individuals, 4*. by Mr 
Cross, ; Eetai tur let Anamdiet de la 

Vari^ etdeh FanceUe, par MM. Bertfd et De La- 
vit, Montpellier, 1818; sAtet Diiseriaticnt on several 
Subjetit m Medical Sdew, by Sir Gilbert filone. 

Dissert. 10th, p. 334; Bistory qfFswoiuatum, by Mr 
Moore. Lend. 1817; Correspondence cf the Dublin 
Cow-jpoek Institution, publidite in 1818 ; Obeereotions 
on Varioloid Disease by Sttdunr, DuMin, 

Iftfll.f . (V.V.V.) 

VAK.»DIEMAK'S LAND. See the Ardde 
Austualasia, in this ,i$KjEpInyn/. It appears, 
from a Statement Of the JjiMiatjAnd Income raised 
in this colony, and of fta'tUm^nement thereof, for 
^last teven years, printed, by Older of the House 
of Commons, in Jime 1828, that the former was 
and dte littte UbO,osa. ^ 
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Vegetable XK did Article AvATOVYj VxGBTABtS^ of dlh 8ujh 
v^oloiff.piement, we exhibited! a yiew otijtue •troctoj^ aoil 
forms of TemtaUea through their sevcrd gradatlont 
from the seed to the ptftfect plint. We then observed, 
that, to accpipgiish these cnaoges of fora, the opera, 
uon of certaih exwSal ^ms was teqhieed, by the 
aid of which alone the severd fonctioia of vegetables 
could be instituted and maintained. It is to these 
functions that we have now to direct our attention, 
—the description of wh^ properly cooatitutes what 
is termed the Physiologt of plants. 

In a subject of such great extent and difficulM 
and concerning which so^mueh diversity of ojunioo 
Ijrevails, we must beueak the iodulgenoe of ovo' 
readers, not only for uoMifectlons, but for the 
errors into which we mhy fan. From Use narrow li. 
mits, too, within which we wre necessarily circunv- 
scribed, we are constrained to give rather me results 
than details of experimento; to avoid idt dbcwito 
of disputable points; ana to reject many praftlcal 
Hlustrations and much historical narration. Neither 
have we room to enlarge on the gener^ distmctionS 
between plants and anraals; on the importenee of 
vegetables in the scale Of being; their geographical 
distribution; the nature of their living power or vi. 
tality; their sensibility, perceirtivity, pd many other 
properties which have oMn wdnbM to them. Our 
aim will be solely confined to give, as concisely adp 
perspicuously as we are able, such a general new of' 
the leading and more important functions of the more 

E 'mt vegetables Mthe present state of our know, 
s will permit . 1 ^ the articfo above meotioned we 
continually refer for auch anatomical details as 
our physiologicit nj^goations may require: and, 
proceeding on fog raw of atnwture there delivered 
with regard to the Elementary Systems of plants* we 
shall follow nearly foe order observed when treating 
of their individual members and organs, and com¬ 
mence 09 s discussions with a descrj^ion w^e ger- 
minatien of seeds. ' 

CHAP. I. 

Or THI OSHEaAt FvKOTIOMS or VtaXTABLBS. 
Seen I. 

Qf the Qeminatim ^ Setdt. 

In tlie article Vetoed to we have detailed gretty 
fully the anatomy of seeds ({ 17S), and fotoibea 
particularly their tumes and foe nucieus contained 
within them. This siicleas consists of foe organiz- 
^ parts, or embrge, and ^ inotMoic matter des¬ 
tined to afford it i^eturishment. 'In sfze and figure 
foe organized parti va'ry much in difibrent se^, 
and thereby constitute an epsbryo inore or lets de¬ 
veloped or perfect. In Its mere complete ^/Orms. 
this embryo consists of tlie radidle, foe Sijtlm, and 
the plume. The stem, however, is often not distin¬ 
guishable. When present, it connects the radicle 
with the plume, and tho ploce of its junction with 
the radicle is denominated the neck of the embryo. 

In the progress of evolution, foe radicle descends to 


fora fod root, and foe ploine rises bud constitutes VegtuUc 
the first bud of foe ne|r pnmt. I'hyaioiogy. 

Bellib the organized piarts just mentioned, there 
art others called cotyledims, which derive thmr mi- 

e from the embryo. Mbby-Meds have two coty- 
Ont,abdsoipemorefoab two; others have only 
one, and iMe drtda have no co^iedoo. When pre¬ 
sent, foe co^edbarexhibit difierent forms; and be¬ 
tween foein. and the embiy^ a vaseolor eommanica- 
tfoo is establishet^ as twec'seen in the dissection 
of a bean, represented in nate XV. fig. 26, of Void. 

Baside Vessels, the cOQrledoos are partlyinade up ot 
cells, within which foe hetrient matteiwthe seed is 
contained. In aome seodl, hdanitoi'^iB matter is 
only partially edntained in the ce^ledoas; in others, 
as foat of wheat, it is wholly eontdned in a cellular 
tissue produced from the inner tunic. Lastly, the 
eotyledoni'of some seeds rise above foe gigund du¬ 
ring gensdnation, and pe^erm foe fooction or leaves. 
in others foey continue beneath the sml. In all seeds 
foelr ezfoteto >■ tinporary, for they Perish after 
having'f^d^ their nutrient matter to tar embryo. 

Th» matter, called allntmen by Grew and Giert- 
ner, ic a secretion made by foe vessels into the cells 
during the formation of foe seed; and, though it¬ 
self inorganic, is contained in an organized tissue. 

It is of various colour and consistence in diffierent 
seeds. Its bulk, compared with foat of foe organiz¬ 
ed parts, is, in some seeds, very sinaU; jn others 
very|lam. Its r^ipearance in foe cells of the coty¬ 
ledon <n foe bean, and of foe inner tunic of wheat, 
is represented in Piste XV. figs. 24 and 25; ood de¬ 
scribed in § 203 , 204, 205, of our ibrmer article. 

Sudi is a brief notice of foe more important parts 
which eoDstruet the seed, and which it is necessary 
cdpaiiy to understand brfore we can properly ap- 
pSI^te the nature and efihets of foe actions that go 
on during its germination. In considering these 
actions, we have to inquire into foe clreomstanoes 
or conditions in which the seed requires to be placad 
—4he agents which then set upon it*—foe Change of 
quality and condition which these agents themselves 
suftr, and foe effects which, in consequence, they 
produce in foe seed—and, lastly, foe physiological 
phenomena which thence arise,and terminate in foofo 
alterations of form and structure which constitute 
foe evolution of fore seed- 
In general, seeds, whCn placed to grow, are buried 
more or less da^ly in the earth, but this condition 
is not essential ; for foey readOy shoot forth and 
display their forms, when confined in vessels of air 
1b whatever situation their genninetiim is attempt¬ 
ed, a certain temperature, and a certain portion of 
(Boistnre, are necessary to its commencement; and 
the access Oi eir is afterwards required to carry on 
tiuf process. Wo have^ therefore, to inquire into 
the operation of water, heat, and air, in commencing 
and carrying on the germination of the seed. 

Water, in the first instance, penetrates the tunics 
of the seed apparently by simple attraction or imbi- 
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VcKctoble bition; and the force with which thie attraction it 
exerted ia well illustrated in the experimenta of 
Bo^le and Hales. They fUled strong bottles wMl 
dry beans or pease, over which water was poured, 
and the bottles were then closely stopped. As the 
seeds imbibed the water, they readily burst the bot¬ 
tles asunder f or, if small iron cylinders, closed by 
a plug, were employed, the plug was gradually rais¬ 
ed by the expanding seeds, though pressed by a 
weight of nearly SOO lbs. It is by the exertion of 
such a force, that atttain seeds, as those of the 
peach and apricot, are able, says Du Hamel,to burst 
open their stony envelope. This expansion from 
the imbibition of water occurs not only in seeds 
which retain the faculty of germinating, but in 
those also which have lent it. Wc must, therefore, 
regard this first step in germination as similar to the 
attraction of water by inanimate bodies. Aecord- 
ingly, if, a^ water has been thus imbibeiU air be 
excluded, the radihle never increases beyond a cer¬ 
tain size; and, if the seed be kept wholly immersed 
in water at a temperature o( 60”, decomposition of 
its sub'itancc ensues. 

To this imbibition of water; a temperature above 
that of freezing fs necessarily required; and, within 
n certain range, the rate of expansion will be more 
or less influenced by that of temperature Cold, 
however, does not destroy, but only euspmds, the 
germinating faculty in seeds. 

when, by the combined operation of heat and 
moisture, tiie seed is brought into a condition fit for 
germination, then the presence of air ia required. 
Many experiments were made by Boyle and others, 
to prove the necessity of air to germination; and, 
since the composition of the atmosphere was made * 
known, many more have been instituted to ascertain 
why the air is thus necessary, the nature of the 
changes it undergoes, the extent to which they pro¬ 
ceed, and the manner in which they are accomplish¬ 
ed. On all these points much information has been 
gained, and the results obtained are, in general, so 
precise, as to leave little doubt as to the nature and 
extent of the facts, whatever difference of opiidon 
may exist as to the mode of their occurrence, we 
must refer those who desire full detoHs on titese sub- 
^ts to die writings of Scheele, Cruicksbank, Gough, 
De Saussure, HuMr, and Senebier, &c. The results 
of their labours are given, more of less completelv, 
in most of our chemical works, and are more fully 
detailed in Mr Ellis's InquirieM inlo the Changet tn- 
duced on the Air by the Vegetation of Plante, 4o. 
Partf I. and II. 

From these results we learn, that atmospheric vr 
it useful to genninatiim, from containing oxygen gas: 
that, by the gensinating process, ttfd oxygen gas of 
the air is changed into an equal bulk of carbonic 
acid gas; and uiat the azotic portion of the air re¬ 
mains unchanged in composition, and in volume un- 
eltered. 

The nature and extent of the change induced on 
the alf being tbits ascertained, we have next to in- 
qnro into toe mode in whkb it js brought about,— 
that is, how thescarbonin add is formed I Now, 
when the experiment is conducted in dose vessels, 
no other substance, bat the seed, is present that can 


afford carbon: and fihul fact, taken in connection 
with the circumstance that the seed actually contains Phy wiyy 
carbon, and yields it, like other organized substances, 
to the atmosphere that surrounds it, authorizes the 
conclusion, that, while the air supplies the oxygen, 

'the seed yields the carbon by which 'the carbonic 
acid of germination is formed. 

Granting, howlsver, that carbon is afforded by the 
seed, and combines with the oxygen of the air,— 
where, it may be asked, and in what manner, is this 
combination effected 1 A certain degree of mois¬ 
ture in the seed is necessary to%t)abie it to yield its 
carbon; for, when perfectly dry, little or itq je ai-' 
procal action goes on between the Seed l^dthe air. 

Neitiier does the living faculty of the seed seeW neces¬ 
sary to this combination; fqfr carbon is afford^Jiy 
seeds when they are confined in vessels of azote or 
hydrogen gas, and even undqr actual decomposition. 

We may therefore regard the formation of carbonic 
acid, in tbe first stages of germination, as purely che¬ 
mical ; and as taking place either on the surface, or 
within the sub8|Bnce of the seed. Now, from the 
dense structure of the investing tunics, and the cir. 
cumstance of the vessels of the seed being already 
filled with fluid, wo see no way in winch air con en¬ 
ter the seed, so as to act either on its organized or 
inorganic matter; and, consequently, wc incline to 
the opinion, that the formation of carbonic acid 
takes place exterior to the tunics of the seed. Such, 
then, are the changes in composition which the air, 
employed in germination, suffers, and such appears 
to be the mode in which ritcy are accomplished. 

Willie these changes are produced in the air, 

Others not less reoiarkable occur in the form and 
qualities of the teed itself; for not only are its or¬ 
ganized parts gradually evolved, but its inorganic 
matter, besides being softened tbe imbibed water, 
acquires, in manysUtds, a s^etipb ti^te. These 
facts, which had long been observed in tbe process 
of malting, were more disijllictiv ascertained by 
Cruicksha^. He Jfpund of barley, when 

placed to grow in vessels, eithw of atmospheric air 
or of pure oxygen gas, acquired, in a few days, a 
sweetish taste, and were more or less completely 
converts^lhttrmalt. 

In whi it mmner then, or by wbat agency, must 
we suppose this change in the inorganic matter of 
the seed to be accomplished ? This matter, though 
denominated albumen, does not resemble the aibu- 
men of chemists. In vegetable physiology, the term 
comprehends the whole Inorganic natter of the seed, 
although tbattnatter maycootaig,|to‘if£al olbunten, but 
courisrif several distinct substaijftes, or '* proximata 
principles,** as tliev have been called. The principal 
ingreuicnts of seeds, which a^rd nutrient natter to 
the embryo, are muelipi^, stardi. and sugar.. For 
a ftill account of the ehemiesj ' 
staqees,*we must refer to iJie'^ 
our limits permit only a eery sITg 
Afaeilag^—'the spft end liqulfi 
inodi^us and insipid | soluble hot or cold water, 
but fMoiuble in aleohtd. Stardlf (jfefulaJ is obtain¬ 
ed firom the flour (farina} of rae ihore nutriUve 
seeds. It is also insipid and ipedorous: insoluble 
in alcohol, and even in water, unless raised to the 


Srties of these sub- 
lings of chemists: 
: notice of them, 
state of gum—ia 



vcgMuUe tempeMtore of 160*. If tieatedt* 180*, Um mIbUoq 
i^iobvX'tbeii jelliev, tod, by svappratioB, may ba redaead to 
''’*^'****'0 subacance «Io8dy tmenbiinffguni. Sagar exiitti 


V E G E T A B L'E^"F BY^S TO L O. G Y. 711 

agtaa Htmaldof 4 Me elamaBtato eooiist chiefly of 
aar^o, hydidecB,* and oxjwan, and a fear fed alao^WW* 
IM^ttte quantity ofaaotet hot Uie proportions a**'"*" 

Iwad by difieraiit ms^yaia for the sane sutoanoe ^ 

dnfor seafceW less tban'tJsm (dotted for the compo- 
tkion of (he different sBbsUmccs. the tabular mew 

boiimv are bave-ghreiK tbo Jiaaii^ obtained by difb*- 
enc ebamists, in analyaaa, of nwoUi^^ starch, end 
awga n >‘ »the three aubctandas more Imme^tel^ con- 
•eotad with onr present pai^oaot and also of woody 
6bte, whinb they contribata tf^orv* 



'water, and 
Other ingr^ientav^as albamon, and 

Hind in nertieiiJAr aeadm. r 


alcohol. 

oil, are found in pvtioular seedb 
Of the ** proximate principles" a|hu^ contribute 
toreg^ble nutrition,^ebequsts hare.attamptdd to 
asoertida net only tbe j^lemeotstbut t^ proj^rtions 
in wbioh they filter ifSfCt thadayaral oompounda. All 
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From this view, it is deer that tapVoduaion, witff^ the devdopemant of the aeed$''hot that these wents 
regard to the sensible properties of tltefe substances, contribute to bring it into a prdper state being 
can, in the jpresent state of chendcal analysis, be (n* acted on by the dr. In idiat manner, then, does the 
ferred from thblr ejegrotary cOttjposfUoo. air act On the germinathig Seed f No direct effiet 

Deriving, from the ^imate ajSwsIs of thesp shjh* cab be ascribed tp aiotic portion: ibr that gas 
stances, bn^ little »aid iq explauing flie ch^ical neither staffers nor produces coStige in gPiminatiota, 
changes die; nnddi^eflflbtaist recnr to other modes and the'proc^ &o^ Iierfei^y well mher in pure 

of accountmgfoV alpwmkeratiqtt in tlidr aenaSile oxygen gas, or ut gaaeotaS hflj^rea which contain 
quallu'ea which germfnfihg secmr exhft^t. In^ the nojm^on of ataote. ^ 

germination then of ftaany seeds, the hard pod insi* ^ n^'oxygep gSs is essential to gentaioatlon, and 
pid albumen is gradually reduced tO> talite fum, * by mat process m uniftarmly convar&l into carbonic 
and acquirflfb sweetish taste; whilp'^sl^* t^pniW acid gts. This disappearance of oxygen has led to 
parts beeom^ at the lamtk time,,softened and ex> the bplief, that while a part of it was converted into" 
paiided, and prepared to wiM on thi^ ueUpgs, and cdrb;^ic gas, opodier portidn actually cotuMued a^h 
cxhitdt those metQc forms, which cqnilittofe jthe tharStaed, and Contributed to its deveioppment. But 
developemPnt of thepinbiyrs I^ow, the paly aMnta it is w^ll ibeertained, thiU oxygen gas, oy Us convert 
which act, simnUp^|Masly on ^ spnRU^pjiqti qf the siph into psrboaic add, suftm no diaoge of volume; 
seed, srodif this ddtalujpement $Bchri, sre.srPttt^eat, and as toe hull: of that add gas, produced in germi* 
and tair; and, as wb ha^u^bl^ dMa nation,, equals exactly that of the oxygen which has 

their Operation, the <»afl|to priced Iniihli^Hfl ^diiippeiMd, it foU^i, that no pordon^ the oxygen, 
must therefore ar^, atgre pr Icb^m^.the ;fclahj|i loitt fly'the ani,<^bines with tfap sPH, bak relilly 
of heat and moisturej or i^qm* t ’exi^lliSterior to n in the form of cglWnic acid gas. 

or From somesoecifi ^a eiicr pxIlted^ectlV W the *T8P P|i& other source hmm wMcb 'toe sued, in the 
oxygen gos of the exper^epts refcqypd to,^jpoull hl^ive oxygen, » 

its^versipa j[A(u^M^tegBa’*i.^,nrpto^to«'foij|)^ from tota decomposition or witteS:''but getminsting ^ 
bined opetotion of dWe seglBi^ jmys, JM. Pe SaqssuK^ etpU neither hydro- 

then fexamine tbeili' oppita^, separate ge^n<B out only convert the oxygen 

conjointly; and ^ to i^P O'lfllln «id( .gtafKJfito khrinto an equtf bpUc ol caibpmc aci^ 

exerts in khu pr^htlon. oflb^eo changes. ^ kPhtatok todrefore, Id be quite certain that 

It hxs been toow|i thal^ taster h«at i|IP«e,f(pr thP^|jpigM>HhiCcd in,the germinating seed can- 
moisture alone, nor bom united, are able to prftdqi^ not Imt ncm toe combhiatioii of oxygqn. 

▼OL. vr. PART II. ^ 4 ▼ 
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Neither, to coofoteutjr to the 
sojne, ihat the mucilage of the *ed becomes aagw 
br losing a part of iw carbon, can we Mcribe (M 

cftSS, If ,«Ut, to the ^ ^ to«»f *» -J- 

t fol the portion of ^ STjlJC! 

matter. Were It ewn Wted ^t 

the seed yielded the, carboy, tli« wonld^ net fnn 

that it is thereby can^wted mto t bw 

no evidence that tbe^lWaai* ^hties of bodies d» 
pend BO iminddiatefy on thdr 
tion; and a «>eference to the tatalagsuew befw 
given, wiU rtiow that, while one difciWsi makes As 
4rboo la mucilage to |>e less than in sugar, aao^t 
makes it to bi more, a* a third « M* ^ 
substances, to be almost precisely the sa^ We 
shall presopUy see, too, that , the 
bv whidaidCualage is converted mto sogat, takes 
pface inaSrt|4pce8 where Aew is noMbstm to 

ascribe it to Ae loss of ciaAon. c u ■» 

Since, then, neithbr Ae opersHon "f bwj ^ 
moisture, nor Ae loss of carbon, wiU acCountTor tto 
changes that occur in Ae gernainating _8e™» e®® 
since all Ae otaygen lost by Ae «» 
bonic gds Aat is formed, wa must kmk for w e»- 
planaticAof Ae iitet of, A« •br* not to 
element but to Ae action of Aat caloi^#liioh is 
extricated whensoever i|s oxygenous “ ®"‘' 

verted into ciwbonic^d gas. We 
sent speculate on Ae state or condition iff which 
Ais calorie, at Ae moment df ha extn^tioni e*i^, 
nor on the mode of its action upon 
we may obaenre, Aati^orance of mode in which 
•n agent iww oct u no valid argii ^n t^ *®*j*2* 
fact^ttciipration. K Ae ngsot bAploy^ to 
tnally ®ra#en»,*Dd ewy oAtf 

cS! *0 ar? 0®«3e/ » ^hi^rode Sf u 

aeenev. altbough we may not know the mode pf its 
Jp^raJon. Th*o8e who 

gen produced Aese dwnges, or who ®»y l****^**^^® 
so, never explained Se mode of its operation. ; 

belief rested on Ae supppAlon 
oxvgen that dtaappaaf«d resMy combined wiffi Ae 
see^ but as no such loss of ox^n odcurs, no such 
‘combination can be allowed to follow. 

Beside Ae oslotlc dented froin ® 

cl^heet may be afforded by ** £ 

Mr Leslie has shown Aa^ very sm«l7<^n* “ »• 
ter, when imbibf d by dry tege^blb ff«»e 

niit heat* and M. De Saussure has rendered it pro- 

bAle that aamd^pf vuni 

tstion, and 

table Biibstaiioe,<-<<so 

wiA Ae uoM^ot^Oa Lpt^ Abuld 

Smre ex^SSce m S 

•and bvdrosen,-m Ae proportion necessary to form 
Mfp^eonrtUute a Iprge poiAm of vegOtaWe mat- 


known. Dr iSa!5 

fkrinacsons-mattet 

sweet. Hence distiller*, says he, dftdd mik notonly 


Salti and the whole bo^ .than, mijigd wiA water, 
and suhasitted ,to distillanop, becomes jwo|k 
forms wine-and MM.^ IFoprcroy and Vau- 

imnlhB Ataiaed sugar and ^ohol.from bru»ed un- 
mal^ barlsy^bytAe.conSbined use of water and 
heat J andl Dr .Thomson has. repmrM, Aat Ae wort 
made from raW^ralp w nearly w.sweet as, from that 
whudi has been malted.. In A« .experiments of M. 
Kicc)^' end otiu«f, starch wes.conx*ffA into su- 
ssir by S6 honm boiling ip Aor .timcs it® w-eiglit of 
Siteei and, from *om*. »aA^'‘d»# .»* seem 
that saw-dust and other vegetanle, niftters, as linen 
mgs, may, by a similifr ppeess, be madeito expe- 
rfonce a iAe conversion. From these experiments 
we learn, that the conversion of tbefe^ of seeds 
into sugar is an c|>,eration? purely, ciiennA'f effected 
by the ceuito^ and contipped actipn of beat and 
water; wd swcp, so geo«jSatipo,.tiwalbumen of the 
seed is made: to undergo,ft,8imtkiy. chemical change, 
under Aa varied operati<m‘^ the same agpnto, may 
we not presume that it i* accomplished in a manner 

somewhat sbniw ? r .. i 

When, by gfirmmotion,. the albumen of the seed 
•baslmen thus clianged from a,solid and tasteless, to 
a ffuid and sAveetii.h substance, it brought into a 
condition fit for .the nutrition «>.♦' Ae embiyo. For this 
purpose, it is mken up, or absorbed frdm the cells 
in v^di it .had been deposited, and conveyed, in the 
course of Ae. mammary vessels, to Ae jieck of the 
embryo, whfre a part of it is carried downward to 
foed Awtadicle, m^Aigither p^npwardto nourish 
Ae plume.. We havg.elsewhere. y ,79) given reasons 
. for believing, tiw^ . the same vessels, which, during 
Ae /bwootmu-ib* secrirtM Ae nutrient 

nwtUirimto Ae' ceJlib employed, at the period ol 

.. > nlutnA, afiil Mn. 

... . . %0n» 

executing opposite functions,^ •L!y* ' ' . 

Connect^ wiA A® 

coursd whitib the! nutrient ;j^er take* Oh twchmg 
Aeneck ofAeembrypr«PP«^vAl>« tendency m 

Ae plAPh *»4 radicio. to pufsn® “RP^I'A directions, 
m wMibvnc jptitinn or circumstanceObe seed be 
placo^m.gld^.' These tendenmes.ham^een ascrib* 
^ to;ti|e oisttoD of Ifghfon A.e plu^®* 
on thn ra^le: hut ttm radicle equally descends, al- 

. AOttS mWA bepre^t, Ah “I: 

tho^ .UAt be excluded. ;QAe*i, have attributed 
the AsCeat of Ae rmi^e to,tlwJ|$^er wwffit of its 
' saiikimd tim.aicont oil A® ftWf r® Ae<^piter Con- 
Aat fluid s bltt cvul«aice Aat, m 

A®*®^P®rt* respeotivs^vrii^sueb dmhrtenee of .sap 
«xistS..Mo«!h supposed AW gravi. 

tatiw owed In.^sui^ tlm^d*?®®®^ ®'™® 
_and-»am«ii^. •*? A*® 

tortse, i^efpiag .s^, evolution, in 

.bMtimied vAeels: 

butdhoresnlA«*(iwB®d “•*» « 

, jBidb-,circwmsts|iceeif pfomp puikue, 

,ai hsoai. oppo«iAdwm^Ms»‘ •ff<»A»vg! 

. rmuon,>why. in asAr®* ^*f® 

«A1 the.ptlmr descends, l^.is pp^y of remark, 
.jitbat Ais tendency'to descend exists only m the 




viymbb primary raditile or Uip-ro<)« t Air ahodti it 

inytioh^y. eatand th«MWl«)«tj M^a Du HtuMi. oaur. 

" ly horiaonUlIy. la hkt ttanner, tha rootleia that 
aprirtg (h»m tha extromity of a cutting deteeod par* 
pcndieulariy, whils tho^tbtt iUnie Amu ita Mm 
proceed hcriaontaliyt (bay ^ervut tC 0 | a 6 od« 
responding pecbllaa^ fU the plama and tu prcduo- 
tiCiM. It M vety stagutb:, UontibUea ua Ham* that 
a tiree which spriugrA'afli a Med rabee ila tMu iwry 
stiaight: it it (he aaMe wHh b cutting tafeoa <hiat a 
straight stemi hUtdciUMhg^eaAottaiateridh^ 
or the bfent shoot of h#ee* hWdaimidxhiltsgrDwA, 
espeoialiy if ita Wood be Of • hard oaluw. Sane 
tiees, we kaow, hate bmachua ao fedife at to he 
unable to aappoft tbehnelvM, aud Ire therefoea al> 
ways pendent: and Du BattH^ once latr a hraudiof 
a walnut tree, wblcH, conWary to ail tfaa other 
branches df the tahie titih, deeteaded straight t» the 
earth, and all its leaves ftfiawed the aatoe diiwAia. 
These facts seem to ihoir, that tha ditectieaa pun* 
sued by those serera! phrM ia Ukeir drdmary geewA, 
depend rather on conditions of iatemal straetore, 
than on the operatioa of external agents. 

Both the radicle'tttid phhne, Mi they receive antri* 
ment, increase in all their duneaSiabB^ that^b, both 
in length apd breadth. Hie elOUgMioa of the radi¬ 
cle, according to Du Hamel, ia produced oaly by 
the addition of new matter to its extremity, an opi¬ 
nion which the observations of Mr Kbigbt oenfirm. 
In the more suoCulent {dume, Du Hamtd baa shown, 


fbriiier artiaier apid io, P|at|fi SLV. and XVI., fw w- 
curate rcprasantatioiis 4)f them. ' 

^is ordinary genpiaaMocU iiovrever, by the time the 
nutrient matter of the e<{e4i* exhausted, the radicle 
hast tent forth rootiata through ^e soil, which at 
oRce arava to fix tha plant ip m pllce, mid to draw 
fr^tUi'^aacth ^eah luatei:i||a,lu sgati^ ka growth. 
Theaaaiateruds, as Will ^own, under- 

ga eartain chanaes m tha learea, whiMi ^eVe 
oaSEiapruag form froni tlte plgme, aiKi «u put exe- 
eMfearaarAiMtioB of cotyladsi^ ,^e cotyie4ooa, if 
thay ham risen above (M aumoe, now fade and fall; 
if they lHwiaj|njHpiid haneatb it, ^y daeay imd pe¬ 
rish. laommoif^watcr, h^at, atfd air, the only 
agauujreguiradxa carry on 4hg gtpraBination of the 
am, light now becpmea pj|pesiary to giveperfe<;tion 
to the Mant» and its operatioa in beitpwinx colour 
and other peculiar properties On ]i|ant8 riOi ^ more 
pshticulvly Doticea hUraafter, 'u ^^NKMOOunt of 
fermiaation, we have ghrm atttfUi^ 4iiWy to tjhe 
physical phenomena it axhibits, ilmnriag^wfaat we 
have to say ef the seed, aa a Uring body, to another 
oocariom 

Sac*. It. 

^ Of at V^efatim ^ Planti. 
ikt^T. I.—Qf SdOt'ani ofOt Food ij ^nt§» 

Thailmti tha ae^ firom which it %rang, is 
constructed of two alementaiy systems, denominated 
vessels apd c^e i^r a detailM accouftt of tbeM|,''aDd 
of the opinions held concer^g tfaeih, we must fefirr 
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by satisfactory expenmenta, Aat doogatioa is pro- . ^ ^ 

duced by an exteah^ of pf^ already formed, aa well to/our focmerarti^ By these systepM, vanonriy 
as by the addition of new pirtSeles; but thia extmi- lidended aud combinea, the seyeral TextUres, deno- 
sion is not obierved when the new parts have alequir- minuted Curides B^k,_ Wooi^ and I^tb, are compos 
ed a certain degree of hardnen. fa Aeir diametral 
growth, it is probable tiiat both the radhsie and 
plume ex^rienpe, in their tender atad^ some de¬ 
gree of ex^nrioa mihi tile Aetienof their comained 
flufida, as Well as from the UdUtien bf tiew moetor to 
their Of ttqrior axtfftet,. 

In this hfief NOlieidn^f gSMmmt^ we have sup¬ 
posed the process torbe carried eh in dosed glass 
vessels, in whtdh the progress of evolutimi can beob- 
served, tbp agents concerned in caityhsg it ea umde 
known, WfP mUhr action, to a cerMLn,.aixts6t, be 
precietUA Such vMtos (he d 


seed con be continued Ubtilall life nuWiUM eoalter is 
mcbausted, and the orgynieUd pcnaaBSuma^hehi pe- 
cUiikt forms, and exiacutuAheir apprU|MaM raacrions. 

If, indeed, V(Uthr and alf be duly Implied, dm seeds 
of viwl^ faetlSMriA grow end prooooe floweta and 
firuita U^hbttt cfftSIhg in contact witb'eaHilUpa M. 

Bonnet ascertained tuud in dthur experitB«iw’<Kn>u 
Dante), the seeds ofdiflbrUtit'trslea, wMeh bad hoen 
made to kariulnute m w%t apsttguif Vnd their soota 
fcfterwaiw set in bqMbs sdkatohe in eontoet with 
water, coUtthded j^AghtatetM srUnAl yasoe, and 

pri^uced annaalw%w ihavM, barin add wood, by ,--4 

aid of watarXKlA; tbtM^ "wUhouaatmmptiog and celts a vascular eemmumoattna exists ({ 132); 
to explain hew'die paMM bf t^ fluid becotne-solid, m thak matter d^oait^ot one time in the ^ of 
- - r - another, betaken up and agmn 


ha^; but in many berKa imd in paima, ‘both kinds ot 
xaaaeta are aaioctotea together through the entire 
stem. Wirnttlpr they oc^y distinct places in the 
ycfstrilila, or are essedated together, their function# 
are raapeetirdy the same—the aap-vesaels facing em¬ 
ployed elways to retsing the sap upward, and the pro¬ 
per veasela in conducting its descent. 

bt all pasta of plants, the vessels are in contact 
with ceDs, whwA serve sometimes the purpose of a 
•codnecting medium; sometimes toflOyi up vacuities or 
augment me bulk of parts; and soUMtums ai recep- 
tadas fbr various seeratkmi. Between the vesseis 


Vcgetebic 

mrioKw. 


«d. The structure of these'iextures, aa they oorar 
iu diOtrant varieties of herbs ond trees, hMi fihewiee 
bean da^ibed in § IM, &b. of that article. 

Though the vessels of plants differ in form and 
structure, yet, witfa regard b uae, they appdar to be 
but of two kinds;—thes^ namely, which reedve 
and convey the common^aap or ]ymph,«idaireiuim- 
edi, thacefi^eiSapor Lymphatic Veasela,—and diosc 
wUph contain and convey be joicea proper to each 
s|mws of plant, andare therefore denominated *Tro- 
Iw M- per Vessein" In trees, the sap’^esseTs are found 
of me chiefly in the wood, and the '* proper vessels" in the 

> ff « • *s . • . _ a._of ^ __a ■■ -S- 


Bpp0afftiiC48 *exniDiva ot ino wowwipn oi MTvrpf - ~ — 

kinds of oeadi, weiUiuit teftr to f 909, dee. of our in seodi, by the alternate exercise of tbe same vessels, 



Tio 
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y^geubie aetiog &t ^ffisrent timet end under difinreni eircttm* 
VMoJj^Tjtancee. 

Although, as we have teen, ftiantt not only grow, 
but ttioduce dowers and fruits without the Aid of tpU f 
yet, in ordinary circumatancet, they draw the mate* 
riait of their food from tiie earth. - In 'an inquiry, 
ther^ore, into the nutritien and growth of plen^ we 
have to consider die fiature> ma properties of toils, 
which afford them haidtatioa and niHnmentMftha ab¬ 
sorption of tbte dutrinihut andiueonvayanee through 
tlie vesteli-^tiM (dM0|et of quality it eaperiencea la 
its tourte, to ha to fit it fornutrition^the a^nts »e> 
quired to eifect thete changes, and tlie«pde in which 
they aeUMind lastly, tht manawfa wh^ this nutrl* 
ent matter, after ba^g undergone ita destined 
changes, It applied tonMmsband augment the plant 
rrhe soils in which I^ants grow are compeaed of 
organijted apd inorganic matters in various peopor* 
tions. substances, the earths which pre> 

vail roost^^MlUih,;aIttmioa, and lime. Withthese 


mmdi on these which coosthuta the .batie of the eaU, v«iubis 
asoa.tbeae.beld in soludan lrytbe-water.;it coqtains. 

Some hdre.enm BuppoBod-. that the eardis-,c^y be' 

■ formed or generated in-plants by the vegetative pro* 
cess.; but tbe/fiMts allied, ia support of ^is opinion 
are., not suSdentlyniveeis^i^ While, therefore, it» 
admitted,- thateir^ are.carried,iiito plants, and, in 
certain tribes,re|riar laligely ietp die composition of 
; tome of their teaturos, we baW no evidence that 
they contribute direetly id nutrition, dr form an es> 

■entiai dement in the dompo«ition of .vegetable mat¬ 
ter. 'Their use in effiudinj z %t!oa or .habitation to 
vegetables k suiBciently obvious; and the tempera- 
tui^.and moitture of.theeeil.will hko depend much 
oh'thehr^ kinds, proportions, and intermutture. 

Togedieririththe.eaftiiSjvobeaiCd aiudysk shows, 
that.suhihur/pboapberBs^ehma'nietallid exides, and 
partioubiriyiukaliae .matter, esist in . plants. Cer¬ 
tain saline substances seethi indeed, necessaiy to ve¬ 
getation. ' Marine plants l^guish in a soil destitote 


earths, magnesia Certain metallic oxides,'parti, of common salts and it islhell known, that potash 
culariv that of iron, are often met with. To these forms o large jloqdon of the incombusUblc matter of 

^ •• St !■ _-1_■“ " * ““ ■■■ 


we may add alkaline matter, and animal and vegetable 
substances in Afferent stages of decomposition and 
mixture. According to the proportions ia.which these 
mineral and organized remamsare present and blend¬ 
ed together, the soH will vary gtoatly in toxtuik, in 
its prOt>i% of retaining-heat and morsture>.bbd in itt 
degree of fertUity. To say, howCvOr, what mixture 
of sulfotances constitutpi the most perfect soil would 
be very difllcult: for not only does climate greatly 
modify thebatural condition of toils, but plants them¬ 
selves exhibit the grektett diversity of choice or lik¬ 
ing in this respect. Hence it is, that the sidl and 
climate best suited to one plant, are ill adapted or 
unsuited to another; and that every pari of the earth's 
surface, in. Which heat and mokture sufficient to sus¬ 
tain vegetation are preseat, i# mora or less c^thed 
with ks appropriate spetdes of plants. ' - 
In considering physiologically the utss Wbich the 
diff(E»-ent ingredients of soils serve in vegetarion, we 
must bear iri mind that certain chemical elements, 
seem essential to the constitution of vegetsble'Hat- 
ter; while others, though present and highly os^, 
are not so indkpensabTy necessary. Thus we have 
seen, that the vegetable substances, gum, starch, and 
sugar, are composed essentially of oxygen, bydri^n, 
and carbon; and that woodv fibre, when freed ftom 
ail adventitiQUB mlitter, is found to be oCmposed of 
the same elements, united nearly in the sama propor* 
tions. Now, considering woody fibre as the basis ef 
the vegetable organs, iind as formed, in gertUmalioii, • 
directly from the ftcida of the seed, and probably 
the water in which tk is djastfived,' we may presume, 
that.the elements,which thus’ cdmpusa KCula, water 


land vegetahlesk and-k especially abundant in the 
leaver. De Saussure found phosphate of lime in 
every plant faq analysed. Certain plants throve well 
only in aoils contain(iog>nitrates of lime or potash; 
and sulphate Of JIme. os gypsum accelerated much 
the-growih of lucerne and tcefinl, . -Ihese saline in- 
gredients arq highly nseful, and the alkalis, in parti¬ 
cular, seem aeceskury to the. duo perfection of die 
vegetative prpeess; tmVos .dm eiemauts of these 
substances do. not -fontf.' o necesairy constituent of 
the. v^etable .fibre, they cannot be caQsidered as an 
essential part of ..the food. of (daots.. Perhaps they 
may be rinded as. condimentaj whmb aid in the 
proosss of aseimUation; and, as wiU appqar, they are 
othmrwiim highly useful in dta.v^etabIe-economy. 

With regard to t^ erganize4'.remalns, .which form 
so iaige a perdon -ec. lbe'inost 'fertile toib, thev are 
not only soluble in watory likt Aa.^Odier4sk^ient8, 
but sire, composed th&aaisl|%;^|kmitabl«t^table 
.substance.! M. At' fianssurh ibund. pure ' vegetable 
mould to yield, byj'dktUtatioi), pioducta similar to 
those of dic.undecayed wood from which it had been 
formecLM^qpil^ ichMyt from .it by -OMtaiaing a 
larger ^ipvtSkm of ohercoal and some, wtote. Wo* 
ter AkmvediW portion ef .-ihk' mould, and when de¬ 
prived <pf-> thki.aoiuble portion, the residue, though 
uoaheriu.in appeanmee, did/oot support t^M growth 
of plants eo>)irdl'as baform 'l^Kejiprt -thus dksolv- 



qf ^ttrvetm, 
liy in the 


ed by ..water exMbited»tli« proj 
—aprineipie fouhd in thfl^si^ I ^ 
bark-'iHf plants^ < .Bence, tt'tappean,'t}HU'4eci^.ed ve- 
gctaUe.iMftter, and ^fae. mmeimy. be add of animal 
reaMias>..kraot''dBly.oonve}ied.ffito plants, 4iut b&ait 

i*_‘ *1____ 


and woody are the Itrile coiiitituenta cf vegeta- Tonaed^tbe smurdedents as the liiihig.plant, may 
ble matter. ‘ be-conedve^ to faniibfitt^Vtai^ ne^^ 

lb certain kinds of veMtable maticr, which ap- 


Bto to .animal substance, axote, howirver, k a 
ingredieiiLt. In other lunds, the vegauUe 
ace ppriikel largely of Ihe earthy, matorkSs. 
oribesbil^ ^etijCp.Ume silifinare-abundaiicin 
certain plants; bW 5 m' sueK 'soBrtdbcee can WMor 
plants only in a statC'Cf'Bbltitlon, the'Chriha tnet with 
in vegetables may not, says De Saussiire, depend so 


gro.wlh.- 

But in .all toBa adiin^ to Mgqtittion, water k a 
.neciidwy iugradlslBt,'' .wht^har; wba^gardod merely 
as silicic foeth^cameyetke jo^^ substances, 
or «r;foridng itsdwa pjis!uk«.;.cff dbo food of plants. 
^To-'tb« experimenta nvYan-'HdhMOt,.Boyle, Bon- 
'be^''Da.Baind,tand. Braddlnt^^<Mndiag .to prove 
that water alone afibrds; ndtriaient to punts, it has 
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vpgttau* been obJeete4i tbet Ae inter tbef araplcifed, (boagh teimil that ff»e^|bl«l find ia pure water eeera tM"g V^bb 
•ppweotl/ P«»> *»ld in Mlntiffn botfc eartbjr and necenary for then to SMimilate; that mould and ma* ^’hjSWjg; 
line mattera; but, unhifa we auppoae then mntten nui!|| yield nq E^imeat j and that eirttu, alkalw, me> 
oonvertible ifito oxygen, bydrog^ and oarbooH-idM talt^ auipbar, photphoru(,^a^ obarcoai, are developed 
only eBMntial eleneiMa of vegetfdtlea—^ pfienaee' from water, by the organic powen of plants assisted 
of these earths and salts in tin enter eeuid not anp* bj loiac iigbh " 

ply the elements re^iUed ibr the prednetioa of *|r< ^ol the ezperimetda,” smSir Humpbiy Davy, 

g^le matter. If/^0 tin other b]ln4*>with &tnHa> ** Ui which it la said that t^ies, metallic oxides. 
me| and Oe Saussure^ Wt mpose watcr^ though net and«ea|ths, may he ibr«^ tkom/iit and wotu alone 
decomposed, twloMi iteduidoy* and beceme fi^in iafrofiesfei « vegetatioa, ^ve heed alwagrwniade 
vegetables, then «e have at oneetwo of tiw elemmits in asjiaeeaplntive manner: for distilled water may 
of woody fibre, oonbinad; too, i» that pno^tion conmin bothsalmftandmetallteiiepregnatiaosi and 
which the ex|)erimenu of Gay Lussac and Thaaard the (rea atmosaherh almost oonttaqtiy fae|^ ia,mccha* 
exhibit them as hohhng in tiio Composition of vege> nioti auspensflni shM aubstnnqsar of various hinds. 
table substance. <. f , TIi«aoo<^ehs ef M.liracpniiet,*'M<adds, “ are 

Of the sojftoe of ibeotbeif etement, narbofi,«-it ia rendtmd of fitilt wrhilin osbihqumioe of these cir- 
not less diA^t to ^peak. It il an ingredient of v«« cignstaneef. In the oniiaaso ofy^tetation inwhich 
getable mould, and of the carbonic aeid carried into the firee'atmospfaereb in h|aaxperiment>, 'Was exeln^ 
plants with the s^i, mtber in a fhte state, or in com- ed, 4ia lae^ «ew iu white i^d, which^tated to 
bination with alkaline matter; ao that, by Ibes* baye been j^rified by washing in mij^tiflSI^: but ' 
meads, it is pretty largelyaupplied to plants. On tba su^ a process was |psuScient to derive it of inb • 
other hand, M. Hesaenfratz endeavoured to show stanoee which might nffiird carbon, or various inflom* 
that plants which vegetated in the open air by the maUa matters. 

aid of pare water, ykdded, on analysis, less carbon In the common prooewes of nature," continues 
than the seeds or bulbs frmn whioh,tfaty had eprung. this illttsti'iou( ehemiah *' all the produms of living 
M. De Saussure obtaio|Bd aiei^ar tesohs wnen to beings'may ba easily conceived to be elidtedfirqm 
analysed plants time had grown in pore iroUv, and in known -combinatinns of matter. 7he coropniMds of 
a place weakly illuminated; but when they grew un- iron, of tiM|r,aUndieB and earths with mlnem n£ids, 
der the direct influence of light, then the proportion genmaliy abound in toils. From the decompositipn 
of carbon in tbe {dant neatiy doubled that in the of basaltic, porpbyritic, and g^itic rocks, thei^is 
seed. This ewbon M. De Sautiuie supposes to be a constant supply of earthy, nkahne, and ^rrugi. 
derived from that dOComposition of onbonic acid nous materials to the surface of the earth. In £e 
which is carried on bji tiie leaves of plints growing sap Of all plants that have been examined, certain 
m sunshine. Admitting this to be the fact, we dmj neutro-saUne compounds, contwiing potash, soda, or 
perhaps regard tbe carbon thus depotitnd in tlieleaf irtm, have been feund. From ptants thqr n^ay be 
as contributing rather to the formation of the inflsm* supplied to animala; end the chemical teodmi^ of 
mable produeta of the pltpit, thanes undergoing mn« orgaukuition seems to be ratiier to combine suIh 
milatian, and being apptlcd to the production of new stances into mote complicated end divemfied ar> 
vegetable sutetance. And hence, as will afterwards rangements, than to reduce them into simple qle- 
be shown, pluts which grow in derknms not only ments." (jPhU-i Trans. ISOfi.) *fo these ^ewt of 
contain leSitJarben'Ithan^wose tibich grqw w lis^t, the economy of living beings, we yield our cordial 
but are at the same thiriB tiestitnte Of those imflaOi* assent, and hold them to be not less consistent with 


mable ingredients which plants in 

possess. 


as far as water is concerned in ve|etabla mib^t^, 
the moisture thna obtained may oonhtibute to v(we> 
teble growth. But they have also been supposed to 
derive carbon fro(%m atmo^are, byilecoiBposuig 
lU eatbonio ackb^ jmeO, however, tiw athrtsi^ere 


contains less than Tew™ or,csrbonto acidfas, 
the portion of that gat decomposed by plaoto in (be 
open air must, even in sunshine, be aerossarny ym 
tmaU, and the quantity af. carbon tiw*. obtamed U 
probably much excemwd by that eonlinusUy givro off 
by plants to unite wititftiw oxygen gM qf we atnw 
sphere, through every «<wiod of ecthre r«ga(ation. 
M. De Crell,Indeed, droiiing thh aeibon InM oapld 
be afforded Iw th^atoioifl^^isafhlient to aeeamkt 
for the addition of tiiat substance which pimlb, dot* 
ing their growth, receive, v«aa led to suppose they 
possessed tbe posmr of fornting carbon by the nid m 
water, air, and light | and M. Braoonnol has main> 


the ci^ advanced state of chemical science, than 
with <TO justest conceptions we can form of the va< 
rying struoture and powers of oiganic beings. 

Aax. II.m.Q/^ the Cdnrse qfthe Sap^ and the Causes 
^its Motion, 

In (be warmer regions of the earth, the sap flows, 
in certun plants, uirough the whole year; but m 
more temperato climes the functions of vegetables are 
suspended during the winter season. Early in spring, 
hoerever, it begins to rise in trees, and continues daily 
to ascend till it toacbes the extremities of thebrantibes. 
This cap is absorbed from the soil by the extremi¬ 
ties oCtite capillary rootleis, and conyM^ upwards 
tbroui^ the vessels of the root to the trotak. In its 
ascent it rises oi% throv^ the woodi for, at this 
eat^ period, no sap is round in the bark, nor be¬ 
tween it and tbe wood, nor in the pith. (( is.) This 
rise of Um sap oeeors before tbe bods have shot forth 
into and ns no outlet fqr iu escape by tra»- 

spitotiisa thro qxiX** ■( ^<tils in the vessels 

in wh^ it b conlained according to tbe trapeca- 
ture of the atmosphere. If at this period of its flow. 



Vegetable its cotti^, ih certain trees, be intercepted, ^ierc- incision^ *iys Dr''WtllcM!, wbjkili httd yielded sap so Vegiti^# 
iTiysioiogy. {„„ y^^gei, ©f the trunk in any part, it issues freely wdre every wbera di^'t and wis, not mnn 

fortB, and may be collected for examination.' In en^poratioa By tim leaves, bat ifroo a Moetal diffii-'*“V^ 
this way the vine, the bird), ind Sugarimtapie, yield sion of the sap from the vrodd thrbtign the bark at 
sapy- or bleed, as it is i^ledy ven abundutly. , that seastpi* In confonpity with these observations. 

They bleed also from the extremity of a cut bmefa, Dr Hales remark^ tbat^ p&r the eppearance of the 
if Uic experiment be made St^cieotly late in the leaves, tUi bwky.whieh beihre dry and adhered 
season, but still 6(/brs,the appmurance of the leaves. to the wbod, beoMiiiBa lubHated with and sepa* 

Earty in F‘Bbruary, before the Sap began to flow, rates easily,, tivitil gijhir bsrk has''thus been 
Dr Walker tOadb several incisibM, at diSbredt ^brought tb sepante ftmtheWObdin a young tree 
heights, in d ttroh lree,1n idrder to oBinrve jts nid< full of sap, if all '^h }eavM, ' sayl Da. Hamel, be 
tibn. No 'Mp'Vas visible at the lowest incision in stripped da, the barki ih.t#b'day|u.friU again adhere 
the trank tiU tfi'e temperatuto of^e atmosphmw tO the ProQd, and cdntiwie to do so Uirough the win- 
rbsc to in the shade: al^er’vrhich, as the tenipe- ter.' These facts diatinctiy pfbve that, after the 
rature augmented,' tfie sap continued daily to rise, leaves have sprung ford), (be sap of plants Is no 
Wben the nighi^t'inciiTOn in the trank, attnehei^t longer eondnod to dieivedd, but fipw^ts way into 
of thirty feet, Bled, the thdrmametdr was at 58**; the balk; and We hbve'next to tiwca' its route into 
and wheh'the'tree bled, not only ftointbeilncIsioBs that texture. , . ' 

in its tm|lk, but from 'eveiy cut cxta^dolto of its MM. De la Baisfe add Bonnet traced the sap of 
brinchj^ Mt vdis at SB**. During the whon^perU plants ftrom the extremities of the roots into the 
ment, when tha temperature ."vos nearly the' same, leaves and jjowera; and when the plants were set in 
the sap continued ncsirly atadopary,^rising anln, coldured Uquers, the fluid wad seen to pass from 
as the temperature rose, just like the fluid In h tner> Ihe vessels of the loaf ibto its^udllulor tissue, and 
moraetcr. jfb the ciit extimity of a vide brom^, the bark df the petiole afterjmaw to become tinged. 

Dr Hales, in 'the hlee^Rng ikasbti,' oemented tong The communlcatidh thds established between the 
glass tubesi so fhat he could reitoily obtorvis the wood and the bark, M. Bonnet , considered to occur 
mo^osahts of the sap. Tiitd theiie tubes it vTduld in the extreme ramifications of the. leaf,' where, as 
(ise''inany feet tiirbugli thd' marnhig afltor the son .be supposed, the ligneous and ei^tical vessels mu- 
wuf np; hilt While fh this rising state, if there was a tuaily anastomose.. In a plant of Euphorbia, set in 
c(Hd wind, ‘or the Slin whs clouded, the sap w'duid a coloured liquor. Dr Darwm observed the fluid to 
immediately subside, at the rate of an inch m a mi- riin along the inner ring of vemels hi the petiole to 
note, fqr severd Inches: But as Sddn at the sun* the upper surface of the leatt while on iu under 
beams broke but agjtin, the sap wduld immediately side, & white fluid , woS seen to return from the ex¬ 
return to Us rising «afe, just'as liqiior In a. ther- tremities of.^e same loaf, sad, td descend, by the 
mometer 'rises and falls, says Dr Hales,' witis the fd- exterior ring,bf vessels ih tae betidIe,‘ihto the bark, 
ternatibhs of beat Slid cold. In similar experiments, on toe'itople branch, Mr 

To ascertain the fbree odd Velocity ef the sap's Enight followed the retiddipng nuid, through the 
motion at this season, Dr Holes made tnany expe- baric,.'by the veisela of wMdi It 'simmed to be con- 
rimenU. . Me found it td rise in glgM ,luBeB'at the veyed'to the Voets.' . These fimm ^ar\that the sap, 
rate,'sometimes, of an mch in three’(dintites, and to which ia observed in. the Mi%,'aiftieMi^,l^ve8 have 
attain the height of more than 90 feet. In otiier ex- sprimg forthigettinto^bs^tmftiB'eliyfiisiing through 
periments, it exerted a force saffieient to sustain a ■ those organs. .' ’, , ■, 

column of mercury ai tile height of 38 auAes—4 The lenvim^ vriiicb tbUs form the organs of corn- 

force, says he, five times gfeater than that of the mumeatioa B|^e« the wood nd tbu.bark, not only 
blood in the crpral artery of « horse.' In the'ehlef varW|^ stjkmm of tiie bat:grdHl^, influence its 

bleeding season, the mp ,contihifed to rise by night motion. Bhfore thei^ nfnKnrfenoe/no mitura] outlet 
and by day, but more ha the day, and most <w all in for'te oidnpe exkted, nbd it,the'rmhre rose, continu- 
the greatest heat of the day: and when toe. sun edKnitidimiT,<vfeIltot^s•Me resiA^ dii^yac- 
ahone hot upon the vine, a continued series of air-bub- to varisitloas d£ teifSp||ldttt^. But when toe 

hies rose through toe sap, to aatd make 'n lingf froth limvto are developed, a iar^ df. tie sap, in 

on its top. ' . ■' Ito pnwage tow»tthililtto,.iSj BS ii fa .oif,l^ transpira- 

Suoh are toephendmena exhibited by the'rking . 'tibM» sihd toe Ve ii a ii| K l|^ is jnSml^dd3nto bark; 
sap brfore the' appeared of the leaves: When tb^ sd^t^; bjr'tlwiiie meisi).s,s|lto'! v^Nsdls/of tbjs tiree are 
have shot forth, a grie^ ’diaDge is observed in ItS' emptied, ejgl pi^. inli& %''mtowed.’4p attract fresh 
movements. It stilly however, continues , to rise poniigihe of'flul&\ fHi^ towndi'taneot^ingly^ that 
through toe tVuhk ; But tf tiie wood be nqw pieced, limpiiitdm btoadkei- df. tiB^irbfcih. .v^e furnished 

J une of it flows out, as it 4id ib the bletsdiog toiison. 'ivitn lehto^ Water, attracted 

a the excriient exmrimenr of Dr Walker, already .'flrom flftem to’'water io the coarse 
referred to, toe bit^ tree ooiWinued to tilMd#N»D of tii'aday; 'Mito fir^ which the 

the '5tb of'March tb.toe Stto of Apr3,'itil'fRiich tekim hid im|Ubkj|, .io the same 

^ay it bled .ftotn eveiy incitiiofn ia .ftk trfhik, imd .'time and eirciiij|isti(^ .than one ounce, 

'^very'cut extrwty omm htin^es, 0n ‘aq flOiih ' & Jiki diannai^..8#!Mir|^!‘i!l^; w^ieh was perwir- 
of April', vernsitub M tmdBo^bc^ifnd dieting abiindkntiyiqfiwj^vciii’dc^^ once to, yield 
leaves shot forth. As' they adrauoed; toe Iflcading 'iiap .from', its stem, whha’ i^t bver Mew. the leaves, 
gradually lessened, till at length, on the 10th of He found alio that Untoutated btanches, when plong- 
May, when the leaves were fully expanded, all the ed in water, imbibed from toe small end to the great 
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VqpiMl* end a$ well as in the opposite ^irectiopj that they' 
pbyii oiogy. gi,o tfriwa ds^itved 4^ tbd^ 1|drl^ rat rat 

when stripped pf their leases t arid tbit th^ stoutd 
imbibe *ater &om their small cat exri’emitjr, irhite 
still attached to the tranh. Hence it ^^pears, that, 
after the period of vernatieo, the dj|r of the sap 
is prompted chiefly by perspitatujo frem the iMves t 
and, tbensfore, if the mres Iw removed^ op their 
perspiration coonteradced by a coH and humid at> 
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Ifitetui passage of sap, where the direct passage v^tsbie 

had been sererai tara* hitercepted* In these graft 
na moisture comd, at ora tracj be mtber seen or imt, 
ratbithitanding mpch raid was passing by, because 
m stem, id>ove riie gaps^ was m a strongly attracu 
idg state to ^pply the ipreat perspiration of the 
leavtsA Me iCiught made similar incisions on the 
opposite sides of apple branches dupipe the winter 
seasen j yet, through these branches, the sap flow* 


piosphere, then, da ^aleadolllhd by ekpfirim^nt, the ed In Sj^mgi rad P^ed rim b«t^ as uspl. 


attraction of fluid by thfl si^nim^ b pn^mthjnsUy 
diminished. 

To find the fore# bnd vsieeity with whk^ the sap 
moved in this atom advboeed stage regetatiod, Dr 
Hales cemented bnanehm of treas» furnithed with 
leaves, in g^bMU tubes fllied vrith water,,aod then set the 
lower end i^She tObe Jk a Vessel of mercuiy. As the 
water wasattmeted by the branch, the mercury rose 
into the tube, in one instance to the height of twelve 
inches in seven minutes. ' When the mercury bad 
reached its greatest height, it would bedd to tihat 
height for several hours In a warm sunshine, wt&h 
favoured pmspiration fcom the leaves; hut a# the 
sun declined os set, pewipirscira deoreafed, and the 
mercury ceased' to rm. So great at thia season is 
the attractive force of the leaves, that if a aot<b be 
cut in the trunk of ntree through which the rap » 
rapidly flowiiw, Vet will rite notch remain diy; be¬ 
cause,” says Haf^ " the atttfictiiMt of tbs perspir¬ 
ing leaves is much greater rium the force of trurion 
from the column oi water.** By other experiments 
be ascertained, that, when once rite motions of the 
sap have been btorabt under the dominion of the 
leaves, the sap>vessms Of the root no longer possess 
the same power of forciog the rap upwara, aa.they he considered the rufuof the Ap to be produoed by 


FriMi the facts stati^ above, it appears, trat, 6e- 
Jhn rim pe^d of voroaripu, temperature is the 
dbief a^t ta promoting thy flow of the rap; and 
tbS|> period, its progress is aided prinpi- 
priQy by pempiratioik from me leayso. There must, 
rawevra, exist in the plrat iiy^F some randition or 
strrature whicdi ^vours 1^ operftion of these 
agents. At dilforanl perfods, dimnrent causes Imve 
been assigned for the ascent ef the sap. It has been 
aopposed to exist in rim statf of vapogr, and its 
escens bsen ascribed to its Isvite; ^en^ve altri- 
butod its rise to some imsginea setum of the ralral 
Vessels 1 others to fermentation, or to the meebaoism 
itf .VelviBS; and othms tn a power of contraction and 
dilatarioo in Xhe vessels, m to cnpillary attrai^on 
Of rimto etteged emses, the two last alone deserve 
parrieular notice. Thai a contTpctile power, dfriv- 
ed ftom a vital source, is not neemn to the^ mption 
of the eap in pirate, seems certain from the act ot 
the ready tranamissioa of fluids ibrougfa dead vrae- 
triiles. £ven the dissevered mHicIcs of vegetabfos, 
as the ashes of wood, were found by Hales capable 
of atteaering water with a force nearly edoi^ to living 
otgrairaid structures* From these and other frats, 


did in the hkedbtg seasbn; but so to% as the leaves 
throw offthp sip, the roots more or lew Sbundanriy 
attract freth supplies s^ it from the earth. 

In these vsrieus morions of the sap, both Wore 
and after rite btoedli^ season. Dr Hues ascertained 
thatrim'ti^radeVnW no variation in ita dhnen- 
sioDs; yhitivMovra^vamed, rim stem vety^ranri- 
bly dilated, apd when the weather agaia became dry, 
it subsided as much. *• This ri^ow»,^4uiadda, *' that 
the sap. in ^ sti^as of vegetation, Jl coaled ip Its 
proper vWMhi, ^ do|S pot eoMUB|^ly ^jirvade 
every inforstira tbe etam, aa the rain does, and 
thereby diiatolt." Dn HaiW also nprieed this al' 


capillary attraction, m'ded by temperature, apd et>* 
pecially by pmpiratioa from the leaves.* " For, with* 
out perspiration, the sap,*' rays be, *' most necessari¬ 
ly stagnate, botwithstaodiqg the vessels are so rari- 
ousiy adapted, by thrir exceeriing fineness, to raise 
the sra flfoM heights m P remprooal proportipn 
to th^ very mimrie diametam.'* 

Hie force of oapiWy sgtracrion, when thus aided 
by shraporatioD, is strhdDgly illustrated by an experi¬ 
ment of Professor Leslie: he. found that the attrac¬ 
tive force, exerted by the very fine pores of a thin 
hollow of oarriienware, from which wafor was 
contthoaily avaporsping, wga more than aofficient to 
support a load of mercury, in g tubp attached to the 


temote ai^ipraeta^ioa arid, dimfonrioa in the'hiae of 
trees', under the dUtewnt stotes of a huml^ rari dry halt, efoal to thpt of 40p uebes qf water, or a co- 
atmosphere. * ‘ }oamofS4foetofri>ptflaia. He mtifoales the dia- 

Besido tto Wprikrilanlar ascent, rimreJsn|sa^ I" meters of the pores in tbe bail at tho I0,000dtli 
certain ciri^d»irafli‘*i * hrienri asotion of rat .sap. part of pn inch, ot^suppossw the pores in the leaves 


br Halel cqt fW ^ la htonchea of of plaqri to possum nosriy the sane dimemi^s. 
different trees,Htt soverSl ttebea distuca foim qaeb " Alfsst, tbereforo," siyahe, ‘'as their humility ib 



Versed in watoVi ritay iost^ Wt flW by their 
extremirira; but nra‘,so lOnwtoUy ra b^ro,and 
continued W.^vO ^ .oF dicir foasps i if 

they Teroained attechod tp.iqo trra» aW iu*h ^aps 
were made ih foettv bofo foe leara* and of.foo' 
branch flourifoed aa wdlaS foepe on other br«Bchra 
of the same irfe—proving, aaye Hales, a very foee 


Still, nowever, though ^qajpfllety attraction, when 
ahtofi by pqrspjrariop h»ai..foe leaves, may exeit 
grant iogb^n ofar foe.morion of foe sap, it is yet 
prqbifolie foa^ soam powff V I}«V^“y* inherent in 
foe eimiri as p llying oigra, gwiste its action, H»e 
,Wteot eifoet of bast in promoting the flow of the rap 
in the bleediag season, and of col^ in retardiog it, 
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Vq[«teblc teema to be more connected with aome IMntf pro* 
P^fty *•> tJ'e vcBsela, than with their powpra as Hmple 
capillary tubes. If this beat be suppoaed to dime 
the veSiels, it ought to check capitiary action, 
cdd, by diminishing their diameters, ought to ia> 
crease it: but the results afibrded ere exactly the 
reverse of tliese. *' If a capillary tube," says Dr 
Thomson, " be taken of such a bore that a fluid will 
rise in it six inches; and if, tdter the fluid has riken 
to Its greatest height, thelube be broken short three 
inches from the bottom, none of the liquid in the‘ 
imder half flows over.*’—" But if we cut a plant, the 
Euphorbiapephs, for instance, in two places, so as to 
separate a portion of the stem from the rest, thd 
milky juice of that plant flows out at both ends to 
completely, that if afterwards we cut the portion of 
the stem in the muddle, no juice whatever appears. 
Now, the diameter of tbew vessels is so small, that, 
if it were to continue unaltered, the capilhuy attrac* 
tion wouli be more than suflicient to retain their 
contents, and consequently not a drfl|| iroOld flow 
out. Since, however, the wlll^ liquid e>capes, it 
must be driven out fbrobly, and consequently the 
vessels must contract.”—(Syifnn qf Chemistrg, Vot. 
IV,) B^m URiiiar experinients, Du Hamel bferred 
that the "proper juice” is forc^ out by a contrah* 
tion of the vessels that contain it. 

A n T. 111.—0/ ihe Qualitut^th« Sap, anUho Changet 
it mdergoet m the Leamjirom the Agencg qf'Mc 
Air. 

Having said so much of the tnoiion of the sap, and 
of the powers by which it is accomplished, let us 
next direct our attention to its quahtlu. If collect* 
cd during the bleeding season, it it'almost without 
taste, but aometimes a little sweet. It ordinarily 
yieldis, by evaporation, only a little mucilage, but 
that of the maple of Canada is skid, ^ Du H^el, 
to aflbrd nearly 5 per cent, of sv^r, Ime sap of the 
olm ( Vlmus campettru) was examined by M. Vau- 
queltn at saccessive periods of vegetation. In hia first 
analysis he found lOSg parts of it to consist of 
lOST-dCMf water and volatile matter; 

O’ZiO acetate of potass; 

1.060 vegetable matter; 

0'T96 carbonate of lime. 

At a later period, the vegetable matter was in greater 
quantity, and the sahiie ingredients had ditolnished; 
and, ot a period still later, these changes were still 
more evident. Other saps were analyaw, and found 
to possess similar ingredients; and some others in 
addition. The sap of the beech contained gallic 
acid and tannip; aqd that of the birch, aneat', and 
acetites of alum and Ihaa. The sap of the vkM, 
examined by Dr Prout, resdmbled river water in ap* 
pearapee and specific gravity, but was sweetish to 
the taste. It yielded, by evMoratiom a minute 
portion of residuum, conristing ora peculwr v^etable 
matter and carbonate of Bme. 

^.Tlie inorcase of vi^table matter observl^ in the 
as the season adwnces, spggMto tiie idea that it 
becomes mixed with natter previously deposited in 
the tree. This idea occuried ip MaJpigbiii,wie qra- 
sidefed the ap, as It soae tbro^ tbs veaiHs, to M 
partly deposit^ in tbe cells, where It Underwent 


changes wfait^ flifed it for supptying (he flrit imtri- vcgetsUt 
ment to the young buds and tender leavef.’ A sfani* Phynoiotr* 
lar opinidb was held by Darwhi, who also regarded 
the sweet juteai found in certain roots, and In the 
knots ana items of some of the grasses, to serve 
the same purpose. From finding tbe specific gravity 
dr tbe sap to increase as it rote higher in the tree, 
and the atbumotn of 0 tree, felled in winter, to be 
heavier than in Other SeSsons, Mr Knight alsb sup* 
po^ed a deposition of nubient mattmr to be made in 
the alburnum, through the litter part of summer and 
autumn; to as to be ready to mix with the sap in the 
flfliowing spring, and afibru nourishment to the buds 
and leaves. Hence, w# may consider the young 
hud, like the embryo of the seed, to draw its first 
nutriment firom matter preriously secreted, and in 
part deposited hi cells, and afterwarfls reabsorbed 
and iq^plied to Its destined ‘hse. 

' The bud, thus nourished In its early growth by 
tbe ascending tap, it more or lets rapidly developed, 
and tbe tree soon becomes clothed with leaves. Of 
the chadgesfiin the motion of the sap when vernation 
occurs, we hrfle already spoken, and have now to 
describe Others^which are eflheted in tbe quahties of 
that fluid. The first action of the Ipavra upon the 
sap is to throw Off a large portion of it. Hie insen¬ 
sible perspiration of plitats hat been particularly in¬ 
vestigated by Drs Woodward aod Hales, and by 
MM. Bonnet tod Guhttard. Woodward found that a 
sprig of mint, weighing only S7 grahit, imbibed, in 
seventyrseven doys, 2558 grains of water: yet its 
weight was increased only 15 grains; and it must 
therefore have given off m that time 354S grains of 
fluid. Hales calculated that a tun-flower, tbe area 
of the surface,of which abpve ground was equal to 
S6l6 square inches, gave off, by perspiration, in a 
wqrm dry day, abohi 20 ounces of flUia. In a warm 
dry u^ht, without dew, it exhaled onij three ounces. 

When the dew was sensible, there was no perspira¬ 
tion; and when the dew was abunda^^cr tne night 
wet, then the weight of'i^hc |>(sar 0dteaied. 

The more succulent iMvetptopired'fiSiW tfian those 
of firmer texture, and deoiduottS leaves more than 
those of kvers^ns. In plants of the same species, 
and pltood uni^ilar circumstances, penmiration is 

n ortionai io tbe extent of perspiring^wfdce: but 
L plants, cold and huRuu^, more or less dimi¬ 
nish or entirely suspend this fimetion. 

The fluid thus persfured wfk collected by Hales 
aa It ^ed Bum the Iqavbs ‘qT^ous herbs and 
trees. The liquor in all was*Jj»HU^r, nor coufd 
he distiuguish any d!fiiBtepc«!^j£, taste. It bad 
nmu-ly the spbdfic grnvity,of wamy -but when ex¬ 
posed ti> X hot aun it b^an ^oner tp nutrify. M- 
^nsbier gviqxnntpd tiurpisrs|ilred flM of a vine: 
the reti/uum consist^ hr mim^ portions of resi¬ 
nous nnd gummy iq&tter, and ef carbonate and sul¬ 
phate of liiqer i^dcb seemed to augment 

at ve^tation proceedeoi, ^ , 

the loif pf its jpore i^ueona,'^arts, the propor- 
tipha of the remaimM ingMieiiM ^ the sap must 
be much ditoged. Ore,WiM|J|i^, 1^ Hamel, and 
Qthers».hAve poifted out,tbe great differences pru- 
duoed in the consistence, ci^our,'odour, and tsnte 
of the sap during its transmission tiirough the leaves, 



vm-a-i 


»» 8,1,0 li Oxo y. 


Vtnubla ~difference« peciriiar to ooch ipociw at, plant*, and 
obtained for the (ap, at l|)i» stage'of it* 
' movement, the appellation of “ Ptraer Juicei*' It 
ia in this ** proper jutce,^' cay* Du mmel, that the 
narcotic power of the poppy, the corrosive quality 
of the fig, the diuretic virtue of the fir, and the pur¬ 
gative property of jalap, resides; and even the pe¬ 
culiar products obuioed from the sugar-cane and 
maple arise probab^ from the iatermiature of the 
proper juice with tl^ common sap: whence we may 
infhr that the virfue of plants resides prihcipally in 
their ” proper juice.” ' • 

It is difiicult to collect these juices in a pure state. 
Those which have been. examined differ much in 
^eir chemical properties. In some of them, mucus 
is the predominant ingredient, and such juices are 
gencrully mild and nutritious. Of the milky juices 
some are mud, others hot and acrid. From the 
** proper juice” of Euphorbia, M. Chaptal obtain¬ 
ed, by the agency of chlorine, a white precipitate, 
consisting of two parts resinous matter and one part 
woody fibre. The juice of tiie Carka papaya, a tree 
tliat grows in Peru, yielded M> Vauqueiin a sub¬ 
stance very like the fibride of animal matter. From 
other juices, gums, resins, turpentines, balsam^tan- 
nin, sugar, and various other products, bav^een 
obtained: so that, in their sensible qualities, these 
juices differ as much from each ether os they do from 
the common sap; but all of them appear to contain 
a substance resembling in character the woody fibre. 

That the difference of quality observed ip the 
common sap and proper juices is effected diiefly in 
the leaves, seems now to be generally admitted. 
Some part of this difference is doubtless attributable 
to the concentration these juices experience from 
the exhalation of so much water ; but 'a much larger 
part is to be ascribed to the effects which result 
from the combined agency of light and air. That 
air is essential to the Vegetative process, and that 
the leaves of plants niore e«pecially act on the air, 
are position^, lOog since, established by decisive eVi. 
dence; l}ut'{Ayifiologists are, not yet agreed as to 
the nature and extent of this action; nor, consti- 
quently, as to the mode (ind degree irf which it af¬ 
fects the vegetable fluids. This disco^ance appears 
to us to .lupfe arisen partly from imperfect experi¬ 
ment; and In part also from btending together two 
actions performed b^ the leaves, which, in their na¬ 
ture, are quite distinct: and which, though they 
commonly go oh together, may be easily seprated, 
and the peculiarspecific results of each better 
observed and pstfi^thd. 

In the ot-diahry^Ircumstances of growth, plants 
are exposed, at th^ same „time, both to light' and' 
air; and each iment exerts oh ibem peculiar and spe- 
dfic cffiicts. If deprlted'hf‘air, when in a state of 
active vegeUtion, plahu not Only cOase to grow, but 
toon die; but fhe e;ifhluiiion of light is not follow¬ 
ed by suspension of'growth,, and still lest by death. 
Hence, in favourable circumstance* a* to heat and 
moisture, plants oontldha to vegetate Oven through 
the night; and are frequwUy seen to grow in sitda- 
tions from whiqh light is wholly excluded. They 
then lose, however, many'of their ^culiar and more 
active propertfa; but they augment in tixe, and dis- 
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play their epectfip-forms. Air, therefore, is essential Vi 
to vegetation; hut light, though necessary to the de-^ 
velopement of certain properties, is not essential to . 
the growth of plants. It will be convenient, there- 
foK, to consider the functions of the leaves, first, in 
relation to air; and, secondly, in relation to light. 

The late Dr Priestley led the way in pointing out 
the nature of the changes which the air suffers in 
vegetation; but from not clearly ascertaining, at 
that early period, the composition of the air he em¬ 
ployed, nor ^tlie extent of change it suffered, nor 
being fiilly aware of all the circumstances which 
might vaiy his results, he arrived at contradictory 
condusions as to the effects which vegetation ulti¬ 
mately prodqces in the air. On the whole, however, 
he considered the atmosphere, when vitiated by 
other processes,, to be. purified by the' growtii of 
plsinits. His illustrious contemporary, Sqbeele, by 
previously removing the cai^pnic.aeid from the foul 
air he employed, found th'at'j^ants, by tb^ vegeta¬ 
tion, eitheMn sunshine or in thhde, consfnttly de- 
teriorated the air. Similar results, as to the deteri¬ 
oration of the air, Ipiordinary vegetation, were ob¬ 
tained in many of the experiments of Ingenhousz, 
Senebmr, Woodhouae, end Oe Saussure; and thn 
have unce been extended and confirmed by Mt 
Ellis in the work already referred to. By these ex¬ 
periments, it is proved, that plants, like the seeds 
from which they hove sprung, require, in the atmo¬ 
sphere in which they are set to grow, the presence of 
oxygen gas; that, by their vegetation, they convert 
this gas into an equal bulk of carbonic acid gas; and 
that the azotic portion of the air, as well jn volume 
as in composition, remains unaltered. 

As the seed, in its germination, supplied carbon to 
unite with the oxygen of the atmosphere, so does the 
plant yield that element for the same purpose, dur¬ 
ing its Vegetation. Most vegetable substances, either 
dead or living, solid or fluid, when placed in suitable 
circumstances as to heat and moisture, deteriorate 
the atmosphere by forming carbonic acid gas: and 
the experiments of MM. Huber, Senebier, and De 
Saussure, show, also, that, when all the oxygen of 
the air has been consumed, they still yield carbon to 
unite Vrilh its other ingr^ient, so as to form car- 
buretted azotic gas; or, if hydrogen gas has been 
employed instead of azote, then varburetted hydro¬ 
gen is formed. Neither, therefore, the living state 
of a plant, nor the presence of oxygen gas, is essen¬ 
tial. to the. separation of carbon from vegetable mat¬ 
ter : and we may, therefore, presume that its separa- ' 
tioD is owing not so much to any attractive force 
excited 6y the gas employed, as to some sponta¬ 
neous change in the vegetable compound itself, 
whereby its carbon is enabled to combine with the 
gases that surround >it, in the or^er of its affinity 
ror them. In low temperatures, or when the plant 
is tatty dry, its function* are more or less complete¬ 
ly suspended, and the formadon'of cariionio acid is 
than proportionately reduped,; while, on the con¬ 
trary, a r^roua ex;eroise of the vegetative powers 

? lives riiie to a correspidnding production of that gas. 
n what state or forta the carbon exists, at the mo- 
m^t of it# combination with elastic fluids, ia not yet 
known'; bait it k^obably held in solution by water, 
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Vegetable and acquires and retains its elastic state, only whSe 
Phywui^ union with a permanently elastic body. It may 
farther be asked, in what part of the plant does this 
union of its carbon with the oxygen gas of the air 
take place ? and in what manner is it accomplished f 
In the living plant, it is chiefiy by the leaf that car* 
bonic acid is formed. To discover the mode and 
place in which it occurs, we must take into view not 
naercly the change produced in the air, but the 
structure of the living organ by which that change 
is effected'; fat it is only by combining a strict re* 
gard to anatomy with our chemical knowledge, diet 
we can ever hope to arrive at true physiological con¬ 
clusions, and avoid the crude and fanciful notions 
that have too often usurped their name. 

The leaf, then, is formed of a vascular system, of 
cdlittlar tiskue, and of a cuticular covering that invests 
it on all sides. To this organ the sap is brought by 
vessels which spring from the alburnum or wood, 
and whipht after forming several fasciculi in the pe¬ 
tiole, proceed td the base of the leaf, and there, by 
thdir expansion and distribudoa, produce a minutely 
reticulated structure. With these sap-vessels, " pro* 
per vessels” are every where associated (§ 861), 
which appear to communioate with the sap-vessels, 
and to convey the sap they reemve into the inner 
bark. Grew considered ^e vessels, which form 
the reticulations of the leaf, to be of the same 
size in every part, and never to inosculate or anas¬ 
tomose, except end to end, or tbouth to mouth, after 
thev have come to their final distribution. Mal¬ 
pighi, on tho other hand, believed them to anasto¬ 
mose in every part (§ 8 and 9): and, in regard to 
the minuter transverse fasciculi, given off from the 
longitudinal bundles, he has been followed by Mr 
Todd Thomson, who, however, though he considers 
them M '*'distinct vessels, uniting with the longitu¬ 
dinal bundles in a singular manner,” has never been 
able to determine “ whether there is any owning 
directly into the longitudinal vessel on which the ex¬ 
tremity of the transverse vessel is applied.” It is 
during the course of the sap, through the two orders 
of vessels in the leaf, that it undergoes those changes 
in its properties which fit it for nutrition; but whe¬ 
ther these changes are effected in the sap-vessels, or 
the '• proper” vessels, or partly in both, has not yet 
been determined. 

The minute- network formed by the vessels is 
everywhere filled up with ediular tissue, constituting 
the parenchyine of the leaf. The cells of this tissue 
contain fluiM derived from tiie neighbouring vessels, 
and are likewise the seat of the green colouring mat¬ 
ter. There must, therefore, be a ready communica¬ 
tion between the vessels and ceils; and this many 
have supposed to ba accomplished by the medium of 
pores in the sides both of the cells and vessels. But 
the best observers represent the cells as close cavi¬ 
ties (§87 and 88), having no visible communication 
with each other. Were we even to admit the exist¬ 
ence of pores, we should find- it difficult to conceive 
how the contents of the cells- could be sat in motion 
transmitted dirough their own sides, and those of 
the vessels also, so at to be conveyed and deposited 
in the several parte where growth takes,place, with 
all the regularity we acti^ly - observes To us no 


other meant occur of accomplishing these operations, Vcgmblr 
consistently with the integrity of the cellular struc- 
ture, than the exercise of those alternate functions of 
secretion and absorption, which, from so many other 
considerations, we have supposed to be carried on in 
, vegetating part of the plant. 

•The cuticular covering of the leaf is the organ 
through which, under different circumstances, the 
fluids that are exhaled and absorbed must pass; and 
through which also both light and eir exert their 
peculiar action on the. vegetable juices. The struc¬ 
ture of this organ has excited particular attention, 
and the opinions held concerning it have been de¬ 
tailed in § 138, &e. of our former artidc. It is 
there described as being composed of a proper cuti¬ 
cle, beneath which is a vascular network, the vessels 
of which^ springing iVom the larger &|ciculi, form at 
various points an oval ring, § ] 48, froin whence go off 
two or more radiating filaments, which terminate at 
the cutide in an oval pore, more or less elongated. It 
is by the vascular filaments, which thus terminate at 
thopores of the cuticle, that the exhalation of fluids 
is held to be petforiued; and hence it is, that, in dif¬ 
ferent plants, this function is more or less abundant¬ 
ly Miried on, in proportion to the number of coti- 
culif pores (§ 77): and that plants, and parts of 
plants, which have-but few pores, perspire little, and 
those that are destitute of pores not at all. Precise¬ 
ly the same coincidence between the number of pores 
in leaves, and their power of absorbing fluids, has 
also been remarked ($71 and 73) : and we have else¬ 
where (§ 77 and 78) given reasons for coinciding in 
opinion with M. Decandoiic, that the vascular pores, 
on the surfaces of the leaves and of porous stems, are 
the organs by which the functions both of exhalation 
and absorption are alternately carried on, according 
to the existing condition of dryness orJiumidity in 
tbe surroundiiog atmosphere. 

Beside the function of exhalation, it has lately 
been maintained by Mr Todd Thomson, who has be¬ 
stowed great attention on the structure‘of the leaf, 
that the pores are the organs by .whicH the function 
of respiration in plants is performed. According to 
him, the pore is not a superficial aperture, but ** a 
shorlcylindrlcal tube, penetrating completely through 
the cutis and 'terminating in a cul de sac, which is 
impressed into a vesicle that appears to communicate 
with the oblong cells immediately beneath the cutis. 

But although tbe aperture penetrates tbe cutis, 
there is no opening through the epidermis, which, 
on the contra^, enters'iDtOi.tile tutMlsr part of the 
pore, and lines it throughou[t.”;4^<nKmts of Botany^ 

Vol. I. p. 614.) In dimrent the form of the 
porci of its short tube, and this vesicle beneath, 
ore said to vary; hut the cuticle mr epidermis dips 
down and lines the cavity io dll. By the funnel- 
shaped pore above described, the air is seid to be ad¬ 
mitted into the vesicle utoated beneath it: and as 
thisvMicleprobably communieistes with the cuticular 
cells, which are'in i^nurai filled with air, the aqueous 
contents of tbe dells that form tbcrparenchyme of 
the leaf, are'thus brought into Immediate contact 
with tbe atmosphere. \Uid^ p. 622 anti 638.) 

It thb account of the respiratory organa be re¬ 
ceived, then we most suppose, that, in herbs, respi- 
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Veg«ubl« ntioii ia called oa by both larflicai of the leaves, but 

I'hyrol^y. jjggg^ jj^ly ijy iijg un^er surface; for it is oa 

' ^ those surfaces respectively that pores are found. 
It can hardly, however, be admitted that the exist* 
ence of pores is indispensable to the production of 
that chemical chan(;e in the air which constitutes 
respiration; for, according to MIVL Decandolle.and 
Kudolphi, § 151,'&c., the petals of flowers, the cuticle 
of fleshy fruits, the tonics of seeds, the stems and leaves 
of etiolated plants, most of the lower tribes of vegeta¬ 
bles, and all room and bulbs that grow beneath the 
soil, are alike destitute of ^res,; and yet the united 
experience of Priestley, Scheele, Ingenbouss, and 
De Saussure, bears testimony tiiat tul these parts 
are capable of acting on die air like porous leaves. 
Mr Thomson, indeed, states that some of the lower 
tribes of vegeiibles, and certain etiolated leaves, are 
really furnished with pores; but even granting this 
to be the case, there still remain other parts of 
plants, which grow beneath the soil, and yet act 
upon the air, like porous parts that vegetate on the 
surface. Without denying, therefore, the probabi¬ 
lity that porous surfaces, such as Mr Thomson de¬ 
scribes, may favour the exercise of the respiratory 
function, we are compelled to admit that surfaces, 
not yet discovered to be porous, are capable of pro¬ 
ducing similar changes in the air. lliere is also an 
anatomical difliculty in Mr Thomson’s view of this 
part of the respiratory function whidi we cannot 
rradily get over; for while he describes the epider¬ 
mis that lines the pore as having ** no opening ” in' 
any part, he seems to think that the air p«sM to and 
fro, not only through this epidermis, but also through 
the cells of the parenchyme, which Hooke and others, 
iVom actual experience, declare to be impervious to 
air. 

But whether, ia porous leaves, the air enter the 
pores in order to be changed, or in leaves and parts 
not porous it be changed at their surface; or whe*. 
ther, by some unknown means, it permeate the cu¬ 
ticle, cells, and vessels, so as to act directly on the 
fluids they contaifr—it seems certain that these fluids 
acquire the properties, which fit them for nutrition 
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ists, not In the plant, but exterior to it, and in union Vsp>8»^ 
with the carbon aflfi^ed by the plant to ford) the 
carbonic acid gat produced in that process. Con- 
sequentiy, no part of the oxygen of the air can have 
^ combined with the juices of the plant; and, there- 
' fore, as far at the air is concerned, nothing re¬ 
mains but the calorfc, extricated by the conversion 
of its oiygen gas into carbonic acid, to which these 
changes in the properties of the vegetable juicn can 
be truly ascribed. How this caloric acts in the pro*, 
duction of these effects, we do not, at present, under¬ 
take to explain. 

Ant. Modem tahich the Proper Juice ie 

dp^ied to the Pdrpotise of Qroudh. 

It is only after the common sap has been duly 
changed in the leaf by the^anney of the air that it 
is rendered fit for . the formation of vegetable matter. 

For this purpose, it descends in the " proper yessels,” 
which in trees are commonly situate in the baA. If at 
this period, therdfore, n circular portion oS that textdm 
be cut away, the proper jaice is seen to issue from flhe 
upper lip cf the woim; but tfau soon ceases, and its 
af^Bomulation in the vesseto then forms an enlmge- 
ment around ^at patU .Sometimes the proper juices 
exude, and form concretions of a gummy, saccharine, 
or resinous nature on the surface of tiie bark, and 
sometimes they *<w effused into the sap^vess^ or 
cells. Where the bdrk is young and succulent, the 
juices receive probably some ftirther change in their 
descent; for such stems act on the air like leaves, 
and, in some species of plants, which are destitute of 
leaves, tiie functions oi the leaves are peribrmed by 
the stem alone. In ordinary trees, however, the 
bark is tmable to form nutrient matter without the 
aid of the leaves, as an experiment of Hales dlo- 
tinctiy show's. He removed circular portions of bvfc, 
half an inch in breadth, from a tbrivinjW branch oi 
pear tree; so as to leave reveral ringlets of bark,, three 

a uarters of an inch distant from each other. Att 
lese ringlets, ex^pept one, had a leaf-bearing bud on 
them, and all but this one swelled at their bottoms 
and grew; and the more leaves the bed produced, so 
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How then does the air act in producing such effects 1 
No specific action can be ascribed to its azotic por¬ 
tion, since that gas is not eisential in vegetable re¬ 
spiration; and when present, it neither suffers nor pro¬ 
duces any known chuige. Neither can we suppose 
the eflecU produced > 0 . arise from the loss, of carbon, 
for were it proved'dttt . this carbon is extracted di¬ 
rectly ftom the' jiMcfli contained in the vessels, ra¬ 
ther than aflbrdedby the fluids they exhale, still the 
quantity given off is too minute to be considered as 
Me cause of such remarkable changesand it is 
more reasonable to believe that they proceed rather 
from something derived from the air,tiisn ftom any¬ 
thing given off ftom the plant. They have accord¬ 
ingly been very generally ascribed to tiie comidnation 
of oxygeo with the juices of the plant. Setting aside, 
however, the difliculty of conceiving hbw the oxygen 
can permeate the several tex tures of the leaf, so as ti> 
combine with these juicM, it' so happens, that the 
whole^ of that gas that disappears in vegetation ex- 


the bottom, while the leafless ringlet did not swell or 
increase at all. From facts before stated, it also 
pears, that a portion of the nutrient matter that de* 
scends from tiie leaves is found in the fdbunmm, aa 
well as in the bark; and this will be itiill more clesr* 
ly shown when we come to treat of the r^enerating 
powers of the alburnum. 

In discoursing on the trunk of trees ($ 874, 875), 
it was stated Mat a layer of berk, calM /i5er, and 
a circle of wood, named oUnumum, are annually 
formed; and that between this liber and albumun 
the new matter that adds to tbo bulk of tiie tree is 
deposited, and becomes organised. Malpighi be¬ 
lieved the fifer to ftirsa tho'new harts, and that these 
partt were afterworas converted into wood. Grew 
also considered the new wood to be formed by the 
bark, but not that iho IRier was converted into wood. 
Hales, on the otiier hand, supposed the new wood to 
be formed by the- old; whUe others have held that 
both bark anti wood contribute to form new matter. 
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VegsuUt Are, then,'the new layers which are annually added 
fb^ ology. jjjg jjgg formed by the baric, by the wood, or by 
both ? By very satisfactory experiments, which we 
have not room to detail, M. Du Hamel ascertained, 
fi/st, that the bark is able to form new wood, and 
Uiat this power resides not in its outer layers, but in 
the part called lUter. Secondly, By another series of 
experiments, he ascertained that the alburnum is also 
able to produce new wood and bark, but that this 
power is not possessed by the older and more hard* 
ened vessels of the wood. 

The process by which new vegetable matter is 
formed in trees it thus described by the same excel* 
lent writer. When a portion of bark has been re* 
moved from a tree, a glairy mucilaginous fluid is first 
•een to floor from beneath the remaining bark, or, in 
certaiu circumstaoccs, from the alburnum. It dif¬ 
fers in appearance from the proper juice, and was 
named cambium by Grew. To observe the process 
more coipploteiy, Du Hamel onejosed the stems of 
young elms and cherry trees* frdin' which portions of 
bark had been removed, in gfasa tubes, closed at each 
end by cement. For a few di^s, the glass was ob* 
scared by vapour, which gradually disappearedj so 
tliat it was then easy to see what passed within. At 
first, a small tubercle appeared beneath the upper lip 
of the wound, and one still smaller at the lower lip. 
After this, granules of gelatinous matter issued from 
the alburnum: they were isolated, and had no con¬ 
nection with the tubercles just mentioned; their co¬ 
lour was at first greyish, but, in about twelve days, 
passed to a greenish tint. All these.new parts con¬ 
tinued to extend through the summer; the tuber¬ 
cle from the upper lip of the w.ouRd enlarged greatly, 
but that below, very little; so that it was principally 
by the growth from above that the wound was heal* 
ed. The bark of the cicatrice having' been formed 
by the union of new productions from the upper and 
middJepart of the wound, was very rough, and in some 
placet entirely wanting; bat all the regenerated parts 
duly performed their appropriate functions, and the 
stems augmented so much as, in some instances, to 
burst asunder the glass tubes that enclosed them. 

That the gelatinous matter or cambium that issued 
from the alburnum was not an extravasated mucil¬ 
age, but a s'ubstance resembling the granulating mat¬ 
ter by which wounds are healed in animals, Du Ha¬ 
mel inferred from observing that the'proceta of rege¬ 
neration went on, though more slowly, when the glass 
tubes were filled with water, which, as he supposed, 
would have dissolved simple m'ucilagd. He likewise 
found, by other experiments, that the bark may be 
made to reproduce new parts from the sides or lower 
lip of the wound, as well as from the upper lip; that - 
the new layer, annually produ^d, is made up of ma¬ 
ny others extremely thin, which envelope each other, 
and appear to be formed in succession so long as the 
sap flows; that, wltile roots extend only by tim addi¬ 
tion of newtnatter to their extremities, theyoung and 
. .succulent shoots of trees are elongated not only by 
tbe addition of new parts, but, the extension of those 
already formed; but that this elongation', by exten¬ 
sion,.ceases as soon as the new ligneous ports become . 
hardened. For a descriptieti of the mode In which, 
according to Du Hamel, trees augment, both in length 


and breadth, through all tbe successive yean of their ytgeuihle 
growth, we must refer to § S(]|ik and SSJ of our for- ^7rioh>Kr' 
iner article, and to the diagrams fig. 10, Plate XVII.' 
and fig. 10^ Plate XVIII. there given in illustration of 
it. Du Hamel farther asciirtained, that tbe diametral 
' growth continues in tree^ after that in length has 
ceased. Most of these facts have been confirmed by 
the esperinients of Mr Knight, who found that tbe 
alburnum not only formed new wood and bark, as 
stated by Du Hamel; but that, when both the bark 
and alburnum were cutaway, the more interior venels 
of the wood were alike capable of yielding an organix- 
able fluid; so that a. vasegiar bark, capable of exe¬ 
cuting the ordinary functions of tiiat texture, could 
be produced, in certain circumstances, by vessels 
lying deeper than the alburnum. Whether, in the 
ordinary growth of trees, the new maitter is formed 
by the bark or tbe wood singly, or by both united, it 
is not easy to say; but it seems certain that, under 
favourable circumstances, each texture is capable ei¬ 
ther of adding to itself, or of reproducing the other. 

We have before remarked (§ 68) that, when the parts 
of plants have been once formed, they continue perma¬ 
nent, unless removed by accident or disease: that vege¬ 
tables possess no power of removing decayed organa 
by itUernal absorption, as occurs in the animal sys¬ 
tem ; but that their powers of regeneration are con¬ 
fined to the reproduction of parts or organs that have 
been removed by decay, by accident, or disease. 

Aar. V.— OJ' ike Changu Ike Sap undergoe* in ike 
Leaves from ike Agency of Ligkt. 

In what has hitherto been said, we have supposed 
the functions of nutrition and growth in plants to be 
carried on, as in seeds, by tbe combined agency of 
water, beat, and air, witnoue the access of light. 

Light is injurious to the growth of seeds, by imped¬ 
ing that change of feeula into sugar, which is so-fa¬ 
vourable to germinations and that retards the 
formation of saccharine matter ip j^an^'fitproved by 
many facts familiar to every one ip.'si^iidtivation of 
celdry and other plants, which, wjl^iiiecduded from 
light, not only lose their colour, bak'ac(}uire a mild, 
and even swei^sh taste. ■ If a plant, aays M Acbard, 
be covered wia a glass vessel, it is observed some¬ 
times to change fpom a sweet to a bitter taste; but 
if the vessel be opake, the same plant, in its subse¬ 
quent growth, will retain its sweetness. In the year 
1774, the late Professor Robison observed, that 
tdnsev, mint, and other plah|i;^. 7 cfildi had grown in 
a dark coal mine, altiiougb well In dark, 

nesa, lost tlicir colour, tltelr;q|e^jBnd their taste: 

But when the^ were brougW^j^im set to grow in 
dsyrlight, their white parts died diwq, and the stocks 
then produced the proper .plants .in tbeir usual dress, 
and having all their distinguishing properties. When 
deprived of light, says Dr Irvitw, ail plants nearly 
agree in the qualities of their juices. The most pun- 
gent vegetables then.grow insipid; tbe highest fla. 
voured, inodorous; aim thosa,of the most variegated 
coloura are of an anifoim whiteness. Vegetable! 
which growtdo'» natural aituation, he adds, readily 
born when dry; but a vegetable, fared in a dark box, 
contains notbmg infliunmable.r The results of analysis 
accord perfectly witb these ofaservatioas: for etiolAted 
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carbonic aeidand water^ aad leu tafiamniabto ’ma|ter 
than thon which are. green. 

Fron^the factr above Mated, ftappeara, that, when 
deprived of light, plants continue to grow: that the 
Juices, which support 'this growth, are then nearly 
alike in all; and that they acquire their peculiar 
properties as to colour, odour, taste, and inSamma- 
bility, only when vegetation 4 >roceeds under the! direct 
influence of light. To the agency of the air, there* 
fore^ we may ascribe, those CMng^s in the vegetable 
juicte, which render them dt for nutrition and 
growth: while light bestows on them those more ob» 
vious and active qualities, on which. their colour, ’ 
odour, savour, and combustibility more immediately 
depend. The first series of effects resembles th<ue 
which are exhibited in the germination of seeds, from 
which process light is excluded; the second series is 
'superadded to the former, and is directly attributable 
to light. It is on the leaves and succulent stems of 
plants that light chiefly acts; and it is in those parts 
that the "proper Juices," which give colour and'pe¬ 
culiar character, to plants, more especially reside. 
Are we then able to trace out the mode in which it 
produces any of these singular'efi'ecu ? 

In all periods of active vegetation, plants uniform¬ 
ly convert the oxygen gas of the atmasjpherc into an 
equal bulk of carbonic acid gas; and ir, at the same 
time, they grow in obscurity, they soon lose their 
green colour and become white. On the other hand, 
if.they be made to grow in impure air under expo¬ 
sure to sunshine, they not only resume their green 
colour, but occasion a production of oxygen gas. 
This curtont dUcovbry was first made bv Priesuey. 
It has since been extended and confirmed by the ex¬ 
periments of Ingenhousfl, Senebier, Woodhouse, and 
Davy; and more lately the subiqct has been treated 
.with still greater precision by M.DeSaussure. From 
the unit^ latMurs of these writers we learn, that 
air, whjell been depraved by animal respiration 
or comlx^mVas again, in certain circumstances, 
rendeiwd' 'pviit^y the aid of |danU: that thp air, 
which expertdnces this purification, must contain a 
ortion of carbonic acid, either in an-elastic form, or 
eld in solution by water, and tb^ it must be ex¬ 
posed, with the plant confined in it, to the influence of 
the solar rays: that neither the plant alone, nor light 
alone, will eiibctthedecomposition ofcarbonieacid gas, 
which it aeeompfished only by their united agency: 
that only the letyea atid oMer green parts of plants 
are able, by 'thlii'idestinnposition of carbonic a^, to 
produce oxygen.’!^: «nd that the bulk of oxygen 
produced in w^astf.'^fdbmstances is exactly tqim to 
that of carbonid f^as which has disappeared, Hence, 
if planta be made to vegeUte in a ^ven bulk of'at¬ 
mospheric air, and placed alternately in obwurity 
and sunshine, carbonic add is successively formed 
and decomposed t so that, os M, De Saussure ascer¬ 
tained, the air tufera no permanent Change either in 
its bulk or composition. 

This operation of plahtt in purifying mr waa 
deemed by Priestley a vegetaine futetion carried on 
by the aid of light; and by Ingenhouss it wai^as¬ 
cribed not to vegetation, bat to the influence of 
light combined with a cdtain state of vegetable 
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Structure. As pleats grow in obscurity, where they .Ycgcitble 
produce nO oxygen gey, this operation cannot ba 
deemed essential to vegetation,: and, on the other 
h^nd, the decomposition of carbonic acid, is effected 
b^ tlie combined agency of plants and solar light, in 
situations and under circumstances where vegetation 
cannot exist. Thus, if plants be placed in sueshine, 
they produce oxygen gas either when immersed in 
vessels "af water saturated. with carbonic acid, or 
when confined in pure carbonic gas. So likewise a 
similar decomposition of Aisgss is accomplished by 
plants,' with the aid of light, in temperatures many 
degrees below freeaing, and in such a state of matt* 
lation as.is incompatible with the. proper exercise of 
their, vegetative powers. Hence, in these different 
iqstanoes, the decomposition.of embonie acid is ef¬ 
fected by plants without the aid of that oxygen gas, 
or 'that degree of heat, or that condition of structure, 
which are essential to vegetatioD $ while, on the con¬ 
trary, it occurs .only under exposure to Ijgbt, which, 
as we have seea^ds'Mt necessary to vegetable nutri¬ 
tion and growth. 

But tbe operations of light, which is thus necessa- 
,ry to the decomposition of carbonic acid, is required 
also to produce the ffrteii a^our in. plants; and ex- 
cHwiop of Hght, which prevents this decomposition, 
prevents also tha appearance of that colour. The 
two effects, iDdeeo,'are not only accomplished by 
the «me agents, ai^ldg in the same circumstances, 
but, as far as obserration extends, are simultaneous¬ 
ly performed: whence it may be inferred, that some 
necessary connection subsists between them; and, 
could we discover this, it might lead us to an expla¬ 
nation of tbe green colour of plants. 

' M. Senebier observed, with great care, the opera¬ 
tion of light in rendering white jeaves green. At 
first, yellow spots are seen, in different places, which 
gradually become deeper, and at length green. 

These, spots multiply, extend, and meet on the face 
of tbe leaf, tilt at last it is rendered entirely green. 

If part of a white leaf be secluded from light, by co¬ 
vering it with tinfoil, that portion continues white, 
whilv.the other parts become green: or, if a green 

f iorlion be similarly covered, so as to exclude the 
ight, it gradually loses its green colour, «bile the 
neighbouring parts retain it. From these and simi¬ 
lar facts, M. Senebier considered the green colour in 
plants to be effected by the direct agency of light, in¬ 
dependently of vegetation. He remarked, too, that a 
singular relation-subsists between the parts of green . 
leaves that famish most oxygen, and those parts of 
white leaves which first become green: and from the 
circomstanco of carbonic acid being decomposed and 
ha oBygen expelled, only when these parts became 
green, he was Jed to ascribe the green colour to tbe 
retention of the carbon of the deenmposed gas, and 
itf deposition in the cellular tissue of the leaf. 

Granting, boweverr tliis depesition of carbem fn 
tbe manner, aboyc stated, we know>of no fact or ana¬ 
logy that lends probability, to the idea that it is able 
to chaogo the colourless juices of tbe leaf to a green 
hue. 'Miese juices are of a resinous nature, and may 
bu extractedoy alcohol without loss of colour; but 
this colour ]la then readily discharged by acids, and 
restored by alkalis; so that the action of these re- 
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Vcg«t«We agents on the green colouring matter of the leaf rc- 
I’^io l ^ . gembJeg t|,m ^ich they exert on ordinary vegetable 
' infusions. Acids also discharge, more or less com¬ 
pletely, the green colour of entire leaves, and alkalis 
more or less perfectly restore it.' Since, then, the 
colouring matter of leaves, when extracted by water 
or alcohol, and even entire leaves themselves, are 
thus variously affected by acids and alkalis, may we 
not presume that the same reagents will exert a si¬ 
milar action on the juices of the living leaf, if acid 
or alkaline matter be made to predominate in them { 
Now, that alkaline matter is an abundant ingre¬ 
dient in leaves is familiar to every one; and the ob¬ 
servations of Hales, Du Hamel, Coulomb, Knight, and 
others, show also, that, in the ordinary growth of 
plants, carboiillc acid is l^ely carried in with the sap, 
either in solution or in combination with alkaline mat¬ 
ter. With the alkali already present in the leaf, the 
excess of acid carried in wim the sap mil readily 
combine, and according to tlie proportion in which 
acid and alkali are present, the teef will b,e variously 
coloured. If the acid abound, aaln etiolated leaves, 
the leaf will be white; but if means can be found to 
withdraw this acid, aa4 render the alkali predomi¬ 
nant, then the green colour wiH appear. “ Now, the 
decomposition of carbonic acid in plants, by tbo 
agency of solar light, seems to be the mean employ¬ 
ed by nature to accomplish this {)urpose; for by this 
mean,'* says Mr Ellis, the acwi'is not only With¬ 
drawn from its combination, and Its oxygen expel- - 
led, but the alkali at the same instant becomes pre¬ 
dominant, and exists, therefore, in a state fitted to 
exert its specific action on the colourless juices of 
the plant, which, in cb^equence, are rendered green. 
The coloration of the leaf, therefore, is not owing 
immediateljr to the decomposition of cgrbonic acid 
and expulnon of oxygen, but to the predbmlnance of 
alkali which that decomposition occasions. Hence, 
in the earlier stages of the process, we cannot so pro¬ 
perly say that the green leaf affords oxygen, as that 
it becomes greet! when that gas is expelled; and 
thus it is that the decomposition of carbonic acid in 
leaves, by the agency of solar light, gives rbe at 
once to the production of oxygen gas, and the for¬ 
mation of the green colour in plants.” 

But though light thus appear to be the active 
cause of colour in plants, ^et, as it acts only 1^ ren¬ 
dering alkali predominant in their juicM, it followa 
that u, from Me soil, or in any other manner, a rimi- 
lar pr^ominance of alkali arise, thesejnices will be 
renaered green. Hence certain buds and the germs 
of some seeds, and parts which lie within the bark of 
certain herbs, exhibit g greenish hue, though per¬ 
fectly secluded from lig^t; to that it is not to be 
doubted, at Senebier reidar|cs, that plants, and parts 
df plants, may become green, altbough light should 
not act imm^ately upon them. 

If thus the predominance of alkali occasion a green 
colour, then deficiency of it, ap'd still more, excess 
of acid, abould'. bave a contrary effect. Aceprding- 
when light is excluded from plants, no cfirbonic 
. nSd is decomposed in the leaf, ana then.its retention 
sind accumulation, by saturating the aikati, subdue 
the green colour, and give rise to the white appear¬ 
ance observed in etiolated plants. So, likewise, the 


changes of colour which leaves exhibit in autumn VigsMie 
seem to arise from tile abundance of acid matter, 
not, however, occasioned by the absence of iigbl^ 
but developed under the various conditions of decay 
anfi decomposition in which they are then pla<»d. 

* From the facts stated above, with tegard to the 
alternate consumption and production of oxysen gas 
by growing plants, a question has arisen, wheuier, on 
the whole, vegetables purify or deteriorate (he at¬ 
mosphere. We cannot enter fhrther into this ques¬ 
tion than to observe, diat H is not to be decided 
altogether by experimenta made in close vessets'of 
artificial mixtures of air; but demands a compre¬ 
hensive survey of vegetation in diflerent climes, and 
a knowledge of the times and circumstances in which 
the one dr other process prevails, dr is variously ac¬ 
celerated or Retarded. Since, too, the production of 
oxygen arises solely fr6m the decomposition of car¬ 
bonic acid in' the plant, we must also know the 
modes and quantities in whid that gas is supplied 
to plants: for the power of plants to produce a large . 
excess of oxygen, when confined in artificial atmo¬ 
spheres that contain from 7 to 10 per cent, of carbo¬ 
nic acid, does not at all appl^ to the natural condi¬ 
tion of the atmosphere, which contains. less than 
a thousandth part of that gas. We have already re¬ 
marked, that carbonic acid is largely carried into 
plants with the rising sap; and various facts seem 
also to prove, that, when plants are confined in close 
vessels containing carbonic acid, that gas enters the 
leaf in an elastic form. Other gases, as oxygen, 
hvdrogen, and azote, under similar circumstances, 
obtain admission also; and fleshy leaves, in particu¬ 
lar, take up, through the night, a volume'of oxygen 
greater in bulk than themselves, which, according to 
De Saussure, they again give out when exposed to a 
bright sunshine. It is not yet determinM in whiA 
way elastic fiiiids thus obtain admission into leaves; 
and are again expelled from them; but the indiscri¬ 
minate mode of their entrance an'it expulsion, at 
times, too, and under circumstances,, ip triticb vege¬ 
tation is completely suspended; tneit 'long reten¬ 
tion in a bulk greater than the codwining body, 
and other eirciimstances, which we have not room 
to detail, lead tfi'lhe belief that the phenomena are 
quite distinct iirom those which properly constitute 
vegetation, and are attributable to the conjoined 
operation of tPecbanicai and chemical causes, aided 
by a certain condition of structure in the' vegetable 
or^is. 

When, in the experiments M. De Saussure, 
plants were made to vegetetialBOspheric stir, 
and^lkced alternately in sunshiiw aaiii'ih dorkness, the 
decompoeition of carbonic apid in the former cose so 
exaetljr balunc^ its previbus formatloli in the latter, 
that the air suffered no permanent change either in 
purity or in volume.' ISven in sunshine, continues 
the same author, plants, growing in elm vessels, 
conHnue to produM carbonic Odd, and it is only 
because they then also decompose, it; that they do 
not permanant^ ritiate thP air: hence, if a sub- 
stafi.ee thajt attpaefs the car^ic acid os fast as it is 
foiined be placed iiii the'yessefl the air of the vessel 
no Iqngn preserves its voldiffle, nur itSi proportion of 
oxygen gas. Whether, in the free atmosphere, plants 
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v^ctoble also decompose tlic curbonio acid which they have 
Phyriolqgy. previously, formed, may well be doubted; but if they 
do, this adds nothing to its purity, but only restores 
what before had been tidkcn 8way> And certainly, 
as the atmosphere at no time, whether vegetation 
proceeds or stands still, contains more than a thou* 
sandth part of carbonic acid, plants cannot, from 
that source, afford to it more than an equal portion 
of oxygen gas. As far, therefore, as the atmosphere 
is concerned, we believe that growing plimts de¬ 
prave rather than purify the air: but whether the 
decomposition of the acid glu, carried in with the 
sap, may not compensate, or more than compensate, 
for this depraraitioD, we do not, at present, venture 
to decide. 

Beside contributing to their colour^ light, os we 
have sgpn, cherts a direct action on the substances 
that impart bdour, taste, and combustibility to vege¬ 
tables. These several qualities depend immediately 
on the oils, volatile and fixed—the resins, gum-re¬ 
sins, balsams, and turpentines—the alkalis and acidtf 
—the earthy and saline compounds—and the tannin, 
extractive, and other principles met with in the pro* 
per juices. It is probable that these subsunces are 
formed in tlie leaves and other corresponding struc¬ 
tures, chiefly by peculiar secreting organs; but either 
the functions of the organs, or the products they yield, 
appear to experience great modifications and chsuiges 
from the direct action of light; and hence, if this 
agent be wholly excluded, tliese vegetable products 
are either sparingly formed, or not at ail produced. 
When formed, they become mixed with the sap in 
its course through the leaves, and variously change 
its sensible properties, so as to constitute juices proper 
to each species of plant. Thus blended with tne sap, 
they are conveyed, more or less abundantly, through 
the organized parts, and impart to them those pro¬ 
perties of colour, odour, taste, &c. observed in the 
smeral tex^tures, Sometiffles the gummy and resinous 
matten exude bp the surface of the tree, or stagnate 
in the veaveU or cells of the bark and wood—form¬ 
ing those collebtions and concretions met with ip dif¬ 
ferent parts of those textures, as described in f 63, 
65 , of our former article. ' All there ingredients of 
the proper juice serve, in vegetatioq^ purposes dif¬ 
ferent from those of the mucilage, Starch, and sugar, 
from which the secretion called cambium is derived, 
and which is more immediately employedin the pro¬ 
duction of new vegetable matter. 

In these operations of light on plants, it is proba* 
ble that the several species of rays that compose the 
solar beam exert jmeific but varied actions. The 
violet rays, or, ratper 'the invisible rays associated 
with them, were observed by M. Benebier to act 
most powerfully in producing the green colour of 
plants; and he likewise ascertained that they act 
by their ow'n peculiar quality, and npt by their 
heating or illuminating power.. This agrees with 
the acknowledged power of this portion of the 
solar beam in producing decomposition, since it is 
through the decomposition of carbonic acid in planti 
that their green colour is obtained..'. The experi¬ 
ments of De Saussure show also Uiat by this decom¬ 
position of that acid gas, not only is oxygen gas ex¬ 
pelled from the plant, but the proportion of its carbon 


increased; but whether this carbon contributes to the Vce^tabit- 
formation of any of the more active ingredients of the 
“ proper*’juices,or of those which impart colour; or 
whether the calorific power of the solar beam acts in 
their production, nothing yet known enables us to de¬ 
termine. 

CHAP. ir. 

Ox THX Functions or the Individual Members 
AND Organs of Vegetables. 

Sect. I. 

Of Budi, ani of Ae Members arid Organs produoefl 

from them. 

Art. 1— 

Having thus exhibited a brief outline of the lead¬ 
ing facts which constitute vegetation, as exemplified 
in the nutrition and growth of plants, we have now 
to notice, in a manner still more brief, the functions 
of certftin parts god organs which serve different 
uses, and afford vsripus products; and more espe¬ 
cially those by which the continuance of their race is 
maintained. Some plants pass rapidly through the 
several stages of their, existence, and having pro- 
duced.their seeds, fndelmd die; others continue for 
one or more years': and many prolong their exist¬ 
ence to veiy distant periods. Even in these latter, 
the more active organs of vegetation, after produc¬ 
ing their fruits anerSeeds, fade and fall like plants of 
shorter duration; and when the season adapted to 
the growth of annuals returns, then also perennials 
reproduce all the organs necessary to growth and 
fructification. In ordinary (»|e8, reproduction in an¬ 
nuals is continued only by seeds; in perennials, bodi 
by seeds and buds. For an account of the species 
of buds, and of their formation end structure, we 
must refer to § S24 of our former article: at pfesent 
we can afford space only for a few observations on 
those varieties of buds vrhich produce branches, 
leaves, and flowers. 

During summer and autuinn, when perennial plants 
add to tbsfir bulk by the formation of now layers, 
they ako form new buds on the sides and at the ex¬ 
tremities of theiv branches. These buds continue to 
enlarge through the autumn, and in part through the 
winter; to as to be ready, on the return of spring, to 
shoot forth, and supply the place of those that annu¬ 
ally decay. Some buds chiefly produce wood; others, 
leaves; others, flowers; and others, both leaves and 
flowers; and'this variety of production may be so 
modified by culture as to enable us often to substi¬ 
tute one species of bad for another. The wood and 
leaf buds ore the result of vigorous growth, and are 
primarily of the same structure. As the plant ap¬ 
proaches to maturity, or when the vigour of its growth 
abates, then flower bads augment in number. 

Buds naturally remain attached to the parent tree, 
and tliere exebute theii‘ allotted functionB: but they 
may also be made to grow as individuals, or be trans¬ 
ferred, in various modes, to another stock, and per¬ 
form the same functions on it, as bn their proper pa¬ 
rent. Though supplied then with sap from a differ¬ 
ent tree, they retain the power of efecting in that 
fluid the same changes, and forming with it thereme 
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Vripublc products OS they would have produced on their na* 
Physioloiiy. jjyg moc|j. The bud of tlie tree, therefore, like the 
embryo of the seed, niust be held lo possess indivi* 
duality of ciuructer, and to be capable of producing 
new Individuals perfectly similar to itself. To the 
embryo of the seed, however, as to every organised, 
body, is a.x'<igiied certain periods of infancy, maturity, 
and decay, which may be varied in duration from ac> 
cidental causes, but can never, beyond certain limits, 
be changed. What is true of the primary embryo 
of tbo seed, is true also of all the buds propagated 
from it, wbetlfttr they remain on the parent stock, 
(K are transferred to another. Hence, when the peri* 
arrives in which the function of reproduction natu¬ 
rally ceases in the buds of the parent tree, all the buds, 
growing on foreign stocks, indicate the same charac* 
ter of age, and cease to bear fruit; and for the per¬ 
manent continuance of the species recourse must then 
be had to a seminal progeny. Mr Knight has very 
ingeniously applied these principles to account for 
that failure in bearing fruit which the oldest and best 
varieties of trees in the cyder districts exhibit. Al> 
though grafts from these trees still grow on foreign 
stocks, yet they do not now yield fruit as formerly, 
because the trees, from which they have been taken, 
have outlived the fruit-bearing period. 

Art. 11- —Functions of Branches^ Thorns, and Ten- 
driU, 

In its progressive growth, the bud, under its vari¬ 
ous foniis, gives origin to liraiicbes, with their vari¬ 
ous appendages of thorns and tendrils; of leaves and 
flowers. ' Of the structure of these several members 
and organs, an account has been given in § sg2, 302, 
and 303, ufour former article. The functions of the 
branch may be considered as similar to those alrea¬ 
dy delivered of the trunk ; which, indeed, it so nearly 
resembles in structure and growth, tliat, if cut oil 
and planted, it readily, in many species, puts forth 
rootlets and buds, and becomes a perfect tree. Of 
the origin of branches from successive layers of wood, 
as explained by Du Hamel, a description has like¬ 
wise been given in § SOI. 

The Tliorns trees may be regarded generally as 
abortive branches, which take on the form tliey bear 
chiefly from defective nutrition ; and hence, as Mal¬ 
pighi observed, they often disappear under higher 
culture. Sometimes, however, they derive their ori- 

S in from the degeneration of other organs, as from 
te stalks of leaves and flowers: they serve as a de¬ 
fence to plants, and protect them from the ravages 
of animals. 

The several varieties at fulcra called Claspers and 
Tendrils have .the same structure as branches; and 
originate sometimes, like thorns, from abortive leaves 
sad flowers. Their obvious use is to connect the 
diflerent parts of a plant with one another for mutual 
support, or to attach themselves, for the same pur- 

f , to the bodies near them. Sometimes this por- 
is assisted by means of a viscous secretion which 
yield, O'**! which glues them to neighbouring 
ea^iritlt much force. 

Art. 111.—FidiriioNi qf Leaves. 

The Leaves spring (tom the buds chiefly of young 


branches, and by their number, forms, and eoio.or, VsigsuUs 
constitute the chief ornament of trees. If they ex- 
hibit less splendour than flowers, they enjoy a longer ^ " 

existence. They furnish to animals a large part of 
their subsistence, afford them shade and shelter, and 
Spread everywhere beneath and around us, that ** all 
refreshing green," on which the eye, fatigued and 
tlistracted by the glare of other (colours, always loves 
to repose. 

We have already dUcoersed largely of the func¬ 
tions of the leaves as organs of respiration and of 
transpiration. Besides this transpiring power, the 
leaves exercise also an absorbent function. From 
the experiments of M. Bonnet, it a^iears, that tlie 
leaves of many herbs, when laid upon water, absorb 
equally well by both surfaces, but those of trees only 
by the under surfaces and these facts cornrspond 
with ihc observations of Oecandolle and Uadol(^i, 
as to the existence of pores on these surfaces re¬ 
spectively (§ 151). The power of the leaves to ab¬ 
sorb moisture from the air was also abundantly 
proved in .many of the experiments of Hales and 
Du Hamel, and more recently by those of Kniglit. 

This absorption appears to be carried on by (he mi¬ 
nute vascular terminations which open at Uie pores 
{§ 7^2): and is performed apparently by the same 
vessels, which, at a different time, and under different 
circumstances of temperature and humidity, execute 
the function of exhalation ($ 77). In thus ascrib¬ 
ing to the terminations of these vessels the double 
capacity of exhalation and absorption, wc do no 
more than what is allowed by all to be performed 
by the vessels of the branch from which they origi • 
nate; for, whea a branch has been separated from the 
trunk, and set to grow in an inverted position, the 
functions of its vessels, in relation to exhalation and 
absorption, become inverted also. 

Beside the aqueous fluids given off by leaves, 
othlln are sometimes afforded, which seem to^be se¬ 
creted by peculiar organs. On the Jteves ordiffer- 
ent plants, mucilaginous, saccharine, resinous, or 
oily fluids are sometimes seen; or if invisible by the 
eye, they are often sensible to taste and smell. In 
some leaves, these secretions appear to proceed 
from minute glandular organs, seated in the cellular 
tissue : in otliers, small follicles in the cuticular tex¬ 
ture seem to afford them. Of the structure of these 
minute organs little is known, and still less of the 
mode in which they execute their functions. Of 
the influence 0f light on the secreted fluids of the 
leaf we have already spoken; and also of the mode 
in which it- contributes to ' the. production of its 
green colour. M. Bonnet bay likewise shown that 
light exerts a great power over the motion or direc¬ 
tion of leaves, of which some notice wil| be taken 
hereafter. 

Art. IV..— PtiRdioiM qF Bools, 

So nearly does the root agree in structure witir 
the trunk, that, as Malpighi observes, we may con¬ 
sider it as a production of the trunk beneath the 
soft. From priocipa) root or stock proceed the 
buds that give origin lo lbe..,primary rootlets; and 
tltese give off finer ramifications, which are the true 
absorbents of the root. These fine disorbents take 
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ap the nutrient matter from the earth, and convey the form of stamens. Sometimes, again, the style of V^^eiaUi 
ft to the root, from whence it is sent to the trank, the pistil changes into a petal: in other instanoo, 

* Where these absorbents extend, the earth is ex* the petal becomes a Swai leaf, or the calix is changed 
haustedof its nutrient matter, and not in the neigh- into real leaves. In like manner, too, as leaves, or 
bourhood of the larger roots. In a severe winter, their petioles, are sometimes transformed into clasp* 

Du Hamel found these line rootlets to die, and to ers and tendrils, so the peduncles and petals of the 
be abundantly replaced by others, when the tempe- flower now and then exhibit similar transformations, 
rature became milder. Not only the root, but the Nor are these transformations confined to the leaves 
branch of a tree, readily produces rootlets, if it be and flowers: they extend to the more solid and peN 
amputated, and Mt to grow in water or in soil. The roanent members of the plant, Thoms, we before 
form of the robWk much influenced by the texture remarked, were but abortive branches: and as a 
of the soil. If the soil be easily penetrable, the root branch, by surrounding it wiUi earth, may bo mode 
descends In the form of a long tap-.-oot; but if it be throw out rootlets instead of buda, so a root, when 
hard and resisting, then the root remains shorter, brought into light and air,' will, on the contrary, put 

and divides into lateral branches. Du Hamel remarks forth buds. Even an entire tree may be inverted, 

too, that roots extend into that portion of soil which and the roots and branches, by being placed in cir- 

is richsS, while the barren parts are nearly destitute cumstances respectively opposite to their nature, 

of them; so that the qualities of the soil, as well n>ay he made gradually to assume each other’s cha* 

as its texture, exert the greatest influence on their racter, and execute each other’s functions. These 

direction and growth; in regard, however, both to f*®** demonstrate a great uniformity of structure in 

composition and texture, diflerent soils arc best suit* parts of vegetables, and show with what facility 
ed to different kinds of roots. We have before re- modifications of form and of function are induced, 

marked, that the elongation of roots and rootlets is hy varying the application of those external agents 

made by the addition of new matter to their extre- ®®d conditions, concerned in the developement of 

mities, not, as in succulent branches, by the simple vegetable organiaatioa. 

extension of parts already formed. The diametral i* Cofours 0 /Flowers.—The colours of flowers are 
growth of roots is effected, like that of the trunk, •*®t l*“ diversified than their forms. They present 

by the formation of new layers between the bark and every variety of tint and every shade of intermixture; 

wood. ®®^ unfrequenUy the same flower, at diflerent 

. times, or even at the same time, exhibits great diver- 

Art. V.—Fuaclsons ly Flowers. gjty of colour. Grew remarked that no flower has 

Flowers may be regarded not only as the last, but its proper colour in the bud; that many of them are 
the most elaborated organs of the vegetable sys* then pale or white; and that the full and proper co- 
tem. Whether we contemplate the beauty of their lour is formed only when they expand. ■ Even after 
forms, the splendour of their colours, or the delicious . their expansion, the colour of some flowers, as that 
fragrance they everywhere breathe around us; or of the rose, may be made to disappear by secluding 
whether, with a physiological eye, we survey the it from light, as Sir Humphry Davy remarked; and 
delicacy of their structure, and investigate the pecu- the flower of honeysuckle, which continues white 

liar fmictions they perform, we cannot but feel the while the light is excluded, acquires its red hue on 

greatest admiration of the skill with which, in a com- exposure to light and air. In what manner, then, do 

pass so small, and by means apparently so simple, light and air contribute to the coloration of flowers I 

such a series of actions, terminating in resuite so It has been long known that the colourless infu- 
varied and important, can at onco be combined and sions obtained from flowers are variously affected by 
regulated. chemical re-agents. Grew, Becker, Geofllroy, Lewis, 

The flower is attached to the plant that bears it and Delaval, extracted from various flowers, bodi by 

by the peduncle, on the extremity of which is placed water and alcohol, a colourable matter, which, on 

the cup or calix, which, in its turn, supports the the addition of an acid, became red; and then by an 

corolla, and the organs of reproduction. Of these alkali was made to pass into violet, blue, or green, 

organs, the male parts consist of one or more stamens. The changes of colour thus produced in the infu- 

formed by the filament, bearing on its top the anther, sions of flowers were also exhibited by the petals 

which contains the fecundating particles, named themselves, when immersed in acid and alkaline li- 

pollen. The female organs consist of one or more quors; so that the existence of a colourable matter 

pistils, the style of which bears on its top the stigma, in flowers, capable of exhibiting a great diversity of 

and terminates below in the ovary, that contains the tint, according os acid or alkaline matter is made to 

rudiments of the seeds. For an aeebunt of die struc- predominate, cannot be doubted; and in this respect 

ture of these several parts, see | S66 of our. former the facts which regard the coloration of flowers 

article. coincide with what has been delivered concerning 

Various as are the forms, imlours, and functions of ^e colours of leaves.* Many leaves, indeed, possess 

the several parts of the flower, y^t, in structure, they naturally a red tint, others yield to water diflerent 

are so similar, that, under a change of circunutances, shades of yellow and red; and in autumn, almost all 

almost any one part or organ can be made to assume leaves commonly exhibit some varie^ or conibina- 

the character of any other. Thus, not only are the tioo of those colours; so that, as Grew observes, 

petals of tbe corolla, or tim stamens and pistils, some- ** the colours of most flowers are begun in the leaves, 

times abortive; but, at othkr times, the stamens be- only green being therein the predominant colour, as 

onmw aimple filameDU or petals, or the petals take a veil spread over them, conceals all the rest.” 

VOL. vi. PART 11 . ^ A 
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In leaves which yield oxygen gas in sunshine, we 
j'li)Kioliii{y. gggn that alkaline malter is rendered predomi* 
nant by the decomposition of the carbonic acid pre¬ 
viously cumhined with it; but the united experience 
of Priestley, Scheelc, ingenhousz, and Saussure, 
goes to prove that flowers never, under any circum¬ 
stances, afford oxygen gas by the agency of light. 
In flowers, therefore, no carbonic acid is dccompos- 
etl. ('onscqucntly, no predominance of alkali can be 
looked fur; and, therefore, although flowers contain 
juices which are readily rendered green by alkalis, yet 
in them no green colour is produced. 

Although flowers, which bloom in the shade, are 
paler than those which grow in light, yet, says Du 
flamcl, as their different parts arc commonly colour¬ 
ed in the interior of the bud, light is not so necessary 
to their coloration as to that of leaves. From an ex¬ 
periment of M. Senehier, it would seem that, in some 
flowers, air contributes to the production of their 
colours; for he found that the petals of the rose, 
uhit'll had been wliitened by digestion in alcohol, 
recovered their red hue when confined in vessels of 
common air, but not in those of azotic gas. Now, 
experience shows, that flowers, both in sunshine and 
in shade, uniformly convert the oxygen gas of tlio 
air into carbonic acid : and if this acid gas was re¬ 
tained in the vessel, it is probable that it contribut¬ 
ed to restore the red colour of the petals, which rc- 
storatiun did not rake place in azotic gas, because 
no carbonic acid was then fbraicd. Pciliaps, in the 
ordinary circumsUnees ofgrow'th, less alkali is car¬ 
ried into the flower than the leaf, and, tlieieforc, the 
acid, tliat enters with the sap, tvill more readily con¬ 
tribute to fls coloration ; for as none of it is decom¬ 
posed by light, it must be considered to abound in' 
the juices of the flower. JIcnee, while in leaves, 
tlie green colour procccils directly from the predo¬ 
minance of alkali, occa-sioned, as we suppose, by the 
dccoinpo.sition of their carbonic acid; in flowers, 
where no such decomposition occurs, the retained 
acid nets either in destroying colour, as in etiolated 
plants, or exists variously in excess, and gives rise 
to those several grades of colour, from whiteness up 
to perfect redness, which different flowers exhibit. 
How fur li^bt may act in modifying the composition 
of those juices, on which the colours of flowers seem 
to depend, has not been sufficiently ascertained. 

ft is, liowevcr, probable that the chemical condi¬ 
tion of these juices themselves, or the textures by 
or through whicli their colours are reflected or trans¬ 
mitted, are modified by variations of structure in the 
organs, which altogether escape detection, and be¬ 
come known only in their effects. Du Hamel con¬ 
sidered many varieties of colour in the flower to arise 
Iroiii tlie intermixture of diflerent species and varie¬ 
ties of plants, at the period of fecundation. Poppies 
and primroses, wliirh grow wild in our fields, arc re¬ 
spectively red and yellow; but* e same plants, trans¬ 
ferred to our gardens, furnish a prodigious number 
of varieties. If tlic wild variety of primrose be re¬ 
moved from its natural place, and set to grow among 
cultivated varieties of the same kind which possess 
different colours, the seeds obtained will produce 
many yellow flowers, because the parent plant will 
have been fecundated by some of its own stamens; 


PHYSIOLOGY. 

but it will also afford other varieties, because some Vi^blr 
of the seeds will have been produced by fecundation Phjrnologr- 
of neighbouring plants. Many of the fine varieties 
of flowers which Florists procure by means of seeds, 
seem to be thus obtaincu. They, indeed, attribute 
them to some particular infusion with which they 
have watered their seeds, or to some colouring mat¬ 
ter they have mixed with their soil; or even to some 
difierently coloured bodies they have presented to 
their plants, or to a singular good fortune peculiar 
to themselves. “ 1 have tried withbut success," says 
Du Hamel, “ these infusions and these mixtures of co¬ 
lours ; and I deem it unnecessary to resort to ex¬ 
periment to destroy the two other means." In the 
ultimate production of colour, modifications may al¬ 
so proceed not only from the texture of the parts, 
but the configuration of their external st^ace, as 
exemplified in the prismatic tints of “ mother of 
pearl,” which, according to the beautiful observa¬ 
tions of Dr Brewster, owe their existence to the con¬ 
figuration of the surface alone. 

2 . Odour of -Next to colour, the pro¬ 

perty in flowers that most strikes our senses is 
their odour. Other parts of plants, indeed, pos¬ 
sess odour; but the finer and more diii'usible fra¬ 
grance that emanates from them proceeds com¬ 
monly from the flower. Of the peculiar organs 
in flowers which form and emit odorous par¬ 
ticles but little is known. Their ordinary scat is 
probably in the corolla, since many flowers, which 
are wholly destitute of sexual organs, emit their pe¬ 
culiar-odours. Of the nature of the odorous matter, 
all we at present know is, that it is inflammable; 
and this properly, M. De Saussure considers to de¬ 
pend rather on the presence of an essential oil, than 
on any variety of hydrogen gas. That light is more 
especially concerned in its production seems pro¬ 
bable from the fact, already stated, that the most 
pungent odours cease to be formed in plant* which 
are kept secluded from light; but are speedily pro¬ 
duced in them when restored to its presence. In 
climates, too, and situations where the sun exerts 
the greatest influence, plants possess the most exalt¬ 
ed odours and the most active inflammable ingre¬ 
dients : but of the mode in which the solar rays act 
in thus contributing to produce odour and inflamma¬ 
bility in plants, little is at present known. 

fl. Savour of F/otom.—Connected with the odour 
of plants, at least in the mode of its production, is 
the property they possess of imparting sensations 
of taste. This property is more generally dis¬ 
tributed through the vegetable, and is of a much 
less fleeting and diffusive nature than that of odour. 

Tastes have been regarded either as simple or 
compound; and of each a great diversity is to 
be found in plants. Tastes dificr also in quality, 
degree, and duration; are more or less fixed or 
diffusible; and, in some instances, affect variously 
the different parts of the organ which receives the 
impression. Of all these, and some otlier varieties, 
examples are given by Grew, taken from the savours 
of the juices found in the wood, bark, and root; or in 
the leaves, flowers, and fruits of various plants. 

In general, however, the roots, and all those parts 
that are secluded from light, have a taste milder and 
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Vegetable legs intense than others: and, as we before remark- 
yhyw ology. plants, possessing naturally a hot or bitter taste, 
become mild, or even sweet, by the exclusion of 
light, and resume again their pungent and acrid 
qualities if brought into day. Light, therefore, ex¬ 
erts a direct action in the formation of the savours 
os well as of the odours and colours of plants. The 
odour and savour arc commonly more concentrated 
in some parts than in others; and when formed in 
the leaves, they «te frequently mixed with the " pro¬ 
per juices," and more or less pervade every part of 
the plant. Although, therefore, the action of light, 
in the production of colour, odour, and savour, be, 
in the first instance, locnl, or confined to those plants, 
and parts of plants, exposed directly to its infiuencey> 
yet these properties may afterwards be diffused, by 
the motions of the fluids, through all parts of the ve¬ 
getable, including even those buried beneath the 
soil, and thereby protected from the action of light. 
From the whole it appears probable, that all the ef¬ 
fects, simultaneously produced in plants by the di¬ 
rect agency of light, are, in position, local; in ope¬ 
ration, chemical: and in nature entirely distinct 
from that series of actions accomplished by the air, 
and which contribute to their evolution, nutrition, 
and growth. 

4. Fecundalion of F/ort/'ers.—-Altbough in appear¬ 
ance tlie flower differs so much from the leaf, yet, in 
structure, it is very similar; and, for the due per¬ 
formance of its proper functions, not only requires 
the presence of the same agents, but acts in the 
same manner upon them. The necessity of air to 
the growth of plants, and the conversion of its pure 
part into carbonic acid by the leaves, in every stage 
of that growth, have been already noticed; and 
Priestley, Sclieele, and Ingenliousz, showed that 
flowers, in like manner, require air, and convert its 
oxygen, into carbonic acid. M. Du Saussurc has 
since ascertained that flowers do not developc in 
atmospheres destitute of oxygen gas; that, in pro. 
portion to their bulk, they consume more oxygen 
than leaves; and that the oxygen that disappears is 
replaced by an equal volume of carbonic acid gas ; 
so that little or no variation of bulk occurs in the 
air employed. Unlike leaves, however, flowers do 
not produce oxygen gas in sunshine. Under such 
an increase of temperature, they consume even 
more oxygen than before; but no trace of the pro¬ 
duction, mther of hydrogen or azote, is discoverable 
iiilhe atmosphere in which flowers have been made 
to grow. 

Connected immediately with the great consump¬ 
tion of oxygen by flowers is tlie high temperature, 
which some of them manifest at the period of fecun¬ 
dation. MM. Lamarck and Senebier observed the 
flower of Arum cordifolium to impart the sensation 
of heat to the touch; and to possess, a little after 
mid-day, a temperature 12° higher than that of tho 
surrounding atmosphere. In the Isle of Madagascar, 
M. Hubert found the same plant to raise the ther¬ 
mometer still higher: that the male parts of the 
flower possessed, in this respect, greater power than 
the female, so that twelve stamens, placed round 
the bulb of a thermometer, raised it, at the moment 
of bursting, from 70° to 121°; that this power resid- 
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cd in the exterior surface, not within tho substance Vcgcublc 
of the organs : and, lastly, that air was necessary to 
this elevation of temperature, and was rapidly dc- 
praved in tlic process. In confirmation of iltcse 
tacts, M. De Saussurc has since found that double 
or imperfect flowers consume less oxygen than 
those which are simple and perfect; that the greatest 
portion of this gas is consumed at the period of fe¬ 
cundation ; and that the stamens, adhering by their 
base to the receptacle, consumed more than other 
parts. He farther ascertained that tlin temperature 
of many flowers rises in proportion to the quantity of 
oxygen consumed; and, to the rapid combination of 
oxygen gas with tlie carbon of the flower, he as¬ 
cribes, with M. Senebier, the great rise of tempe¬ 
rature that occurs, in certain fiowers, at the period 
of fecundation. 

This necessity of air to thcdevelopemcnt of flowers, 
taken in connection with the chemical changes it 
suffers, and the high temperature thence arising at 
the period of fecundation, points to some peculiar 
action which it exerts in the exercise of the gene¬ 
rative function. Not long after the true nature and 
use of. the sexual organs had been made known by 
Grew, Dr Blair, in a IcarneA essay on the Generation 
oj I ?antr,maintaincd,that,wliilethcgrc8tcrpartoftbe 
ascending sap passed on to the leaf, a portion was also 
carried to the petals of the flower, and, in its course 
through them, underwent that change and elabora¬ 
tion whicli fitted it for forming the puJirn, and ren¬ 
dering that matter the proper means of fecundation. 

A similar opinion of the use of the corolla was held 
by Du Hamel. The petals, says he, are .organs ne¬ 
cessary to fructification. They not only protect the 
stamens and pistils, but perform the office of leaves, 
in acting on the fluids of the sexual organs, and per¬ 
haps effect in them some iinporiant preparation. Dr 
Darwin, too, considered the petals to act, by the 
agency of the air, in elaborating the juices destined 
to nourish and dcvelope the sexual organs. These 
views assign to tlie less important parts of the 
flower functions essential to the perfection of the 
whole, and corresponding in nature with those exe¬ 
cuted by the leaves, only that “ Nature," as Grew 
observes, “ hath lapped up the virtue in leaves as in 
brown paper, but in the fiowers as in leaf-gold.” 

When the organs of reproduction have attained 
their perfect state, and a suitable condition of the 
atmosphere prevails, tho process of fecundation is ac¬ 
complished by various modes in diflerent plants. By 
the agency of the solar rays, aided probably by that 
high temperature which, at this period, they derive 
from the decomposition of the air, the anthers burst 
and discharge the poHen in the form of a fine dust. 

This dust, in some instances, foils directly on the 
stigma of the pistil, ^eviously prepared, by the se¬ 
cretion of a viscid m|p^r on its surface, to receive 
and detain it. In otner instances, the pollen is con¬ 
veyed to the stigma by insects, or by the wind; and 
in others, its conveyance is accomplished in ditferent 
modes. When the pollen has been shed, the sta¬ 
mens and petals soon begin to fade and fall: the fila¬ 
ment of the pistil likewise fades; but the otary at 
its base augments in size, and the pulpy globules, or 
vesicles, previously formed witbin it, enlarge; and as- 
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Vegetable suRie gradually the form and character of the perfect 
fruit or Heed. For an account of the aucccssivc ap- 
pcarancca exhibited in the formation of the aeed, as 
obterved by Mulpiglii and Grew, we must refer to 
§ S83, &c. of our former article. 

The pollen, which occasions these extraordinary 
changes in the ovarian vesicles, is contpused of small 
particles, which possess a dilferent colour, size, and 
figure, in different plants. 'I'licsG particles are or¬ 
ganized, and, when observed in a bright sunshine 
with a microscope, may, in some plants, be seen to 
burst; and then a liquor like saliva escapes, in which, 
says Du Hamel, small particles are obscurely visible. 
Of the chemical nature of the pollen little further is 
known, than that it yields a peciilisr matter, called 

{ tuUenin, which is described as being of a yellow co- 
our, without taste or smell, insoluble in water and 
alcohol, but highly iiiKammable, and yielding, by dis¬ 
tillation, a good deal of ammonia, which approxi¬ 
mates it, in composition, to animal matter; but this 
knowledge gives us no insight into the nature of its 
peculiar iictioii. 

It is also difficult to determine whether the pollen, 
afler being received on the stigma, is conveyed so 
as to act directly on the ovarian vesicles, or whe¬ 
ther it excites in them its specific action, without 
being brought into actual contact. In many plants, 
indeed, (he number of pistils corresponds with the 
number of seeds produced; but in other plants, 
many seeds arc produced, where there is*only one 
pistil. Whatever be the form of the pistil, its open¬ 
ing, says Du Hamel, is often continued to its base, 
or even into the ovary: in other instances again, 
tills opening is not visible. In the open pistils, a 
fasciculus of vessels extends probably from each di¬ 
vision of the stigma, to each cell of the ovary. In 
the apple and pear, whose fruits contain five cells, 
and in which there are as many pistils terminated 
by Uicir proper stigmata, each style, if dissected, is 
seen to divide into two below, so that a portion is 
continued to each seed: and in like manner, he 
continues, a single style, after entering the ovary, 
may divide into as many parts as there are cells for 
seeds. But whether the pollen act directly or indi¬ 
rectly on the ovarian vesicle, there is little doubt 
but its influence is necessary to tlie perfection of the 
■ecd: for though, as Ray observed, some fruits may 
be produced without the concurrence of the male 
parts of the plant, just as some birds will produce 
eggs without the concurrence of the cock, yet such 
fruits, like such eggs, are altogether barren and un¬ 
productive. . 

To the impregnation of one species of flower by 
another of a kindred nature, through the agency of 
winds and insects, Du Hamel ascribed most of the 
varieties of fruits denominated new. In some fruits, 
the species, in the hybrid |(|^uction, are kept so 
distinct, that we- are able to distinguish one part 
fFom another, with which it had been associated at 
the period of fecundation. Thus, there is a species 
of orange, which, on the same tree, says be, produces 
''des bigarades, des citrons, and dcs balotins s^parfis, 
on mhme rassembl^s par quartiers dans le mSme 
fruit.’* In like manner, a certain species of vine 
produces, on the same shoot, bunches both of red 


PHYSIOLOGY. 

and white varieties; or on the same bunch both red Vsf^blr 
and white grapes ; or bunches on which the grapes Fbysiology. 
arc red and white by halves, or even by quarters.' 

These diversities in fruits he attributed to the im¬ 
pregnation of one species by the pollen of another ; 
and to a similar cause, as we before stated, he as¬ 
cribed many of those diversities in the colours of 
flowers, where different varieties grow and blossom 
together. Others have made many direct experiments 
on the reproductive function in plants by crouing 
different species with each other; and, by a judici¬ 
ous extension of the same methods, Mr Knight has 
been able to present us with several new and im¬ 
proved varieties both of seeds and fruits. 

Art. VI.— MtUuraiion of Fruits. 

• 

The period that intervenes between fecundation 
and that in which the ripening of the fruit or seed is 
completed, varies in different plants, and even in the 
same plant, is much modified by climate, season, ha¬ 
bit, &c. Whatever, to a certain extent, diminishes 
tlic vigour of vegetation, favours the production and 
accelerates the maturation of the fruit. So lung as 
trees continue to shoot and abound in sap, soys Du 
Hamel, their fruits do not arrive at maturity. By 
stripping them of their leaves, we hasten this period, 
not so much, however, by exposing the fruit to the 
sun, ns by weakening (he flow of the sap. But if 
the tree be stripped before the fruit has reached 
its proper size, both its size and quality arc bad. 

As the powers of vegetation decline, the fruit ad¬ 
vances towards maturity; and then exposure to the 
sun, by promoting transpiration and concentrating 
the juices of the fruit, hastens the ripening process. 

At an earlier period, however, the same degree of 
exposure, by exciting too great transpiration, might 
cause the fruit to languish and wither. When fruits 
are enclosed in bags to protect them from wasps, 
transpiration is checked, and the fruit enlarges; but 
has not so good a flavour os usual. The present 
taste for what are called “ fine fruits,** seems direct¬ 
ed chiefly to size, and is content to resign the rich 
and racy flavour, found only in fruits of a moderate 
bulk, for the pampered and bloated produce of a too 
luxuriant vegetation. 

M. Ingenhousz formerly maintained tliat fleshy 
fruits, whether ripe or unripe, and whether growing 
in sunshine or in shade, always vitiated the air in 
which they were confined: and in a late Memoir on 
the Maturation of Fruits, M. Berard has adopted tfie 
same opinion, and maintained, that green iruits do 
not decompose carbonic acid and disengage oxygen 
gas in sunshine, but that, through every period of 
their growth, they uniformly convert the oxygen of 
the air into carbonic acid gas. To this Memoir, M. 

De Saussure, who had formerly combated the opinion 
of Ingenhousz, has replied by new experiments; and 
has satisfactorily proved, that although, during the 
night, green fruitt convert the oxygen gas of the air 
into carbonic acid gas, yet that, when exposed to 
sunshine, they again reconvert this carbonic acid into 
oxygen gas; so that, if they be placed alternately in 
sunshine and in obscurity, for twb entire days, the 
sir of the vessel undergoes successive changes which 
nearly counterbalance each other, and at the close of 
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Ve^blc the experiment no other degree of change exists in 
it* than may be attributed to errors of observation. 

Hence it is inferred, that, both in the shade and in 


sunshine, green fruits act upon the air like green 
leaves; but tliis action is carried on to a smaller ex¬ 
tent, and diminishes os they approach maturity. 

As thus 'the air, under similar circumstances, 
suffers the sauic changes from green fruits as from 
leaves, it may be presumed that the fruit owes its 

E reen colour to tlie same action of light upon it. 

ight seems also to act in the production of the other 
colours which fruits exhibit. M. Bonnet shut up, in 
cases of white tin, grapes of a black colour, which 
did not then acquire their natural hue. Pears, says 
Du Hamel, which grow in the shade are often green, 
while others, exposed to the sun, arc beautifully 
coloured: and the same things are observed in peaches. 
Neither peaches, pears, nor cherries, assume their 
proper colours, if, at the period of ripening, says M. 
Senobier, they arc secluded from light; and if a por¬ 
tion of fruit be covered with tin-loil, that part will 
continue pale or yellow, while the uncovered portions 
of the same fruit become perfectly red, If the red 
juices of fruits be extracted by water or alcohol, tliey 
arc affected by acids and alkalis like those of flowers; 
and similar changes are produced by these agents on 
the coloured infusions obtained ^oin their skins. 
These facts show that the same chemical actions, 
which occasion the colour of leaves and flowers, arc 
employed in the coIoratioiL of fruits: but in these 
latter, they are probably mireh modified by the che¬ 
mical changes that go on in the fruit itself during the 
process of maturation. 

To discover the chemical changes that take place 
in the fruit during ite maturation, M. Berard analyzed 
several fleshy fruits at different periods of their 
growth. With this view, three apricots of the same 
size were selected, and being plucked in succession, 
one of them was analyzed at three different stages of 
growth,—viz, in its green state, in a state more ad¬ 
vanced, and iu a ripe state. 

The several results are given in the following 
tables 


Apricot very Green. 

Advanced. 

Bipe. 

Animal matter... 0,76 

Woody fibre. 3,61 

Gum. 4,10 

Sugar .traces of 

.Malic acid. 2,70 

Lime . a very sn 

Water. 89,39 

0,34 

0,08 

2^3 

4,47 

6,64 

2,30 

nail portioi 
84,49 

0,17 

Vellow 0,10 

1,86 

5,12 

16,48 

1,80 

1 in the three. 
74,87 


In the interval between the first and last analysis, 
the fruit had so much increased in size, as nearly to 
double its weight. It will be seen that, with the ex¬ 
ception of the green colouring matter, which had be¬ 
come yellow, all the ingredients, found in the unripe 
fruit, were present in the ripe one, but some were in 
greater proportion. Sugar in particular had greatly 
increase^ and water had diminished. From these 
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rcsulu it is inferred, that the different flavours of Veg^* 

S reen and ripe fruits are not owing so much to the ®*’1^**®*‘*’'' 
isappearance of any primary ingredient, or its trans- 
formation into another substance, as to the produc¬ 
tion of new substances, and especially of sugar, made 
in the progressive stages of growth. Similar analyses 
of cherries,gooseberries, plums, and peaches, afford¬ 
ed the same results. 

There are some fruits, however, as those of apple 
and pear, which ripen very well after tliey are de¬ 
tached from the tree ; and in these, sugar seems to 
be formed out of the other ingredients, as it is form¬ 
ed from fecula in the germination of the seed. M. 

Berard plucked a pear from the tree when firm and 
green, and shut it up in a close vessel of atmo¬ 
spheric air from the I2th to the «9th of August. 

Its colour had then become yellow, and it was per- 
fect!y ripe. During this period, its total weight had 
diminished very little, and this was due to the loss 
of a little water, and a minute portion of carbon; 
but the proportions of its ingredients were much 
changed, for the quantity of sugar was nearly doub¬ 
led, and that of gum, of water, and of woody fibre, 
had decreased. The united loss of the gum and 
woody fibre were not, however, equal to more than 
half the gain of sugar; and, therefore, M. Berard 
supposes that water may have become fixed, and 
augmented the proportion of this latter substance. 

If water be thus held to have contributed to the 
production of sugar in the pear, we may suppose it 
to have served a similar purpose in the ripening of 
the apricot; for the loss of water in the ripe apricot, 
as compared with the green one, comes near to the 
gain of sugar; and no change in the relative propor¬ 
tions of the other ingredients can be deemed suffi¬ 
cient to account for the great increase of saccharine 
matter. 

The external agents required to effect these che¬ 
mical changes in the maturating fruit appear to be 
heat and air. In the above experiment with the' 
pear, the vessel was kept in a temperature of about 
82'’ Fahrenheit; and the air, as well as the fruit, un¬ 
derwent a change of composition. It remained, in¬ 
deed, unchanged in volume; but 100 parts of. it 
yielded, on analysis, 13*52 carbonic acid, 7-61 oxy¬ 
gen, and 78*97 azote: so that, as in other cases, the 
loss of oxygen was supplied by an equal bulk of car¬ 
bonic acid, since the united volumes of the acid gas 
and oxygen made together almost exactly the ,V.>- of 
oxygen gas which the air at first contained. Hence 
no oxygen can have combined with the fruit; nor 
can the azote of the air be deemed to have under¬ 
gone any necessary change, since »lie very minute 
portion of that got unaccounted for may fairly be 
set down to error in experiment. 

That this conversion of oxygen gas into carbonic 
acid is necessary w the maturation of fruits, M. Be¬ 
rard inferred frouAie fact that the process is arrest¬ 
ed if fruits be kept in an atmosphere destitute of 
oxygen; yet, after being kept for some weeks in 
such an atmosphere, the process recommences if 
oxygen be supplied. In this production of saccha¬ 
rine matter through the entire substance of the pear, 
nothing can be attributed to the mere Joss of the 
carbon and water which it gives off, and which to- 
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Vegeiablf gcthcr caused in it only a minute loss of weight; 

escribe it to any combination of oxy¬ 
gen, since nil the oxygen that disappears exists, ex¬ 
terior to the fruit, in llie form of carbonic gns. No¬ 
thing, therefore, remains to explain tlie use of the 
nir in this process but the liberation of caloric which 
takes place when its oxygen is converted into car¬ 
bonic acid gas. To the action, tliercforc, of this 
caiorilic power on the gum or mucilage of the fruit, 
and perhaps on its water, must we chiefly attribute 
the change that constitutes maturation. 

That caloric, in combination with moisture, will 
produce saccharine matter in fruits, as well as in 
seeds, is familiarly known in the ordinary process of 
baking pears, and was more precisely ascertained by 
Dr Darwin. He placed some pears, of a very au¬ 
stere taste, in nn earthen vessel, and covered them 
with a few inches of water. The vessel was then 
placed in an oven. In nine hours, the pears had ac- 
<|uired a sweetish taste, and in twelve more had be- 
t come nearly as sweet as syrup or treacle. 

To this process of maturation, light, though 
ordinarily present, and acting on the colours of 
fruits, docs not seem necessary; for fruits will ripen 
in dark places; and, to hasten maturation, it is not 
uncommon to enclose bunches of grapes in black 
bags, which must, at the same time, exclude light 
and accumulate heat. NVhctlicr light be actually un¬ 
favourable to the formation of sugar in fruits, as it 
appears to be in seeds, remains to be ascermined; 
but certainly, though it should retard, it docs not 
prevent maturation; and its presence is ordinarily 
accompanied with such an increase of temperature as 
may more than compensate for its supposed injuri¬ 
ous operation. Since, also, the vegetating process 
gradually diminishes as the fruit approaclies maturi¬ 
ty, and ceases to act upon it wlicn its growth is com¬ 
pleted, we cannot ascribe the changes that constitute 
maturation to vegetation, but must regard it as a 
chemical change, eflected by the reaction of the se¬ 
veral ingredients of the fruit on each other, under 
tlie operation of those external agents necessary to 
its occurrence. 

Art. VII. — Fecundity of Vegetables. 

The period required for the accomplishment of 
those changes in the ovarian vesicles, which termi¬ 
nate in the formation of perfect seeds, varies much 
in diflerent species of plants, and also in the same 
spccjps, under diflerent circumstances of climate, 
soil, habit, &c. When they are completed, the ovary 
or pericarp, in which the seeds were contained, is 
opened, in various modes, for their discharge: or 
the fleshy pulp that invested them decays; or the 
stony covering in which they were imprisoned is 
rent asunder; so that, in one way or other, they are 
.set free, and by various means are disseminated over 
tlie surihee of the earth, destinedftiUier to reproduce 
new beings similar to themselves, or to minister to 
the gratification and sustenance of animal life. 

Of the seeds thua produced, the number, sixe, 
figure, texture, and other properties, are infinitely 
diversified. With respect to their number, we have 
already, in our former article ($ 23.?), given ex¬ 
amples of the productiveness of wheat and barley, 


and described the peculiar structure (§ 933) by Vcgetsblr 
which, in the family of the gr.asses, this productive 
power maybe almost indefinitely augmented. 

Dodart prosecuted the same inquiry on trees. He 
selected an elm, which, in the fifteenth year of its 
growth, he calculated to produce, in one season, 

329,000 seeds. Supposing this tree to live 100 
years, and its mean Iccundiiy, fur its whole life, to 
be taken at 329,000, this number, multiplied by 100, 
will give 32,900,000 as the number of seeds pro¬ 
duced, through its whole life, by the single seed of 
an elm. But suppose farther, says Du Hamel, all 
these seeds to be planted, and each to produce a 
tree as fruitful us its parent, and bo on from genera* 
tion to generation,—then, calculating the produce 
of each of these trees during 100 vears, ac shall 
have an increasing geometrical progression, of which 
the first term will be one—the second, thirty-three 
millions—the third, the square of that number—the 
fourth, its cube; and so on to infinity—a fecundity, 
which, in (he rovolution of ages, would be sulficient 
to cover the whole surface of the earth with one 
species of plant. 

But propagation by seeds is not the only mode by 
which plants are multiplied. With the exception of 
some trees, as the pine and fir, which do not shoot 
afresh when they have been lopped, except when 
very young, most vegetables, continues the same 
author, cuniuiii in all parts of their branches, their 
trunk, and even roots, |mrins whieh do nut develope 
unless rendered iieccsnry by the retrenchiuenl of 
their boughs. Thus, if an elm be beaded, and its 
smaller branches removed, its trunk and larger 
branches will, in the following .spring, be covered 
with new productions, whiclt never would have ap¬ 
peared if liie first Imnnchcs had not been removed. 

At whatever part or licight the tree is licadcd, new 
shoots spring forth. 'J'he wliole tree, therefore, 
from the root to the extremities of tlie branches, is 
filled with germs (or rather, we would say, endow¬ 
ed with a capacity of producing them), when the 
parts, previously existing, receive such injury as to 
render these new productions necessary to supply 
the place of the former. 

Boots also possess this capacity of producing shoots 
as well as the branches, if the root of the elm be 
exposed, with certain precautions, to the air, it puts 
forth young branches; and many creeping roots, 
when they come into light and air, produce branches, 
which, by transplantation, form individual trees. A , 
sprig of willow, when both its ends are thrust into 
the earth, yields rootlets from both, while the inter¬ 
mediate portion pushes forth leaves into tlic air; and 
the leaves of certain vegetables, as those of cotyledon 
catycinnm, arc capable, in proper circumstances, of 
producing entire plants. We may therefore say, adds 
Du Hamel, that tlierc is perhaps no point of the sur¬ 
face cither of the branches, the stem, or the root, 
which does not contain a germ, ready to develope it¬ 
self when circumstances shall arise wherein this dc- 
vclopemcnt may be useful to the parent tree. 

Nay, more, continues the same author, there is 
not perhaps any point on the branches, the stem, or 
the root, from which rootlets may not spring, when 
the conditions required for their developement shall 

1 
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Vegetable be present. If the root of a species of campanula be 
I'liyMoloiiy. cut into pieces, and these pieces be put into the 
earth, each piece will produce both roots and steins. 
Of these concealed germs, dissection indicates no 
trace, until they become sensible in the progress of 
their deveiopemeut. From whence do they pro¬ 
ceed i From the vessels or the cells ? Or arc they 
formed by the sap i Do they exist in a form in¬ 
visible to us before the tree was headed? This, 
says he, is pure conjecture, although it is true that, 
if this operation had not been performed, the sap 
would have continued its course in the parts already 
formed, and would not itavc aided in developing the 
germs of wiiich we speak. Out, not to abandon our¬ 
selves to iiiiuginalion, it is sufficient, he adds, to have 
shown (he immense fertility of vegetables, first, by 
seeds; and, secondly, by invisible germs, of which 
but a small number of analogous facts arc to be 
found in the animal kingdom. In these remarks, 
Du Hamel, the Haller of vegetable physiology, evi¬ 
dently leans to the doctrine of pre-existing germs, 
whic!) at one time so much occupied the attention of 
naturalists; but of which he ultimately disposes, witii 
that good sense and real candour, which are not less 
admirable in all his writings than the talent and in¬ 
formation which tlicy every where display. 

CIIAl*. III. 

Of the Vita;, I'owF,n.s, Sechetions, Sfontane- 

cus Motions, Sleet, Decay, anu Death of 

Plants. 

Aar. l.—Ofthc Vital Powers. 

Such is a brief outline of those vegetable functions 
which comi»reliend the evolution, growth, and repro¬ 
duction of plants. In the description of these func¬ 
tions, we have endeavoured to keep within the limits 
of observation and experiment; and, in reasoning 
from the facts derived from these sources, we have 
adhered strictly to explanations, which apply only to 
the physical constitution of plants. Hut we arc a- 
warc, that, to accomplish these physical changes, not 
only is a particular structure required, but that struc¬ 
ture must be endowed with the property or principle 
that distinguishes living organized beings from dead 
and inorganic matter. Without embarra^ing our¬ 
selves with inquiries into the nature and origin of life, 
we are content, on the present occasion, to seek it 
only in its effects; to regard it as a power or proper¬ 
ty not less essential to the constitution of living mat¬ 
ter, than gravitation is to that ol dead matter : and, 
rejecting all speculation about its nature, to study 
only the physical conditions required for the dis¬ 
play of Its operations, and, as far as we arc able, 
trace the laws by which those operations are regulat¬ 
ed. “ It is not,” says Dr Franklin, « of much iin- 
portonce to us to know the manner in which Nature 
executes her laws j it is enough, if we know the laws 
themselves. It is of real use to us to know tliat chi¬ 
na, left in the air unsupported, will full and break; 
but how it comes to fall, and why it breaks, are mat¬ 
ters of speculation. It is a pleasure, indeed, to know 
them, but we can preserve oui' china without it. 

Beside the evidences of a living power in plants 
derived from the ordinary phenomena of growth 


and reproduction, the function of secretion by* which Vegetable 
growth is sustained, and various new products form-. Physio'w* 
ed, deserves more particular notice. Other eviden- 
ces of this power have been drawn from the various 
motions exlnbited by the roots, leaves, flowers, and 
fruits of plants; and also from the phenomena of in¬ 
fancy, maturity, and old age, which they exhibit in 
the successive periods of their existence. To enable 
them to execute these dili'eront functions, and exhibit 
these phenomena, some physiologists have pushed the 
analogies between plants and animals to an unwar¬ 
rantable extent; and, in addition to all tlie attributes 
connected with growth and reproduction, have en- 
dowed plants not only with irritability but with sen¬ 
sibility, instinct, perception, and volition. In ascrib¬ 
ing to tlieni these attributes, more attention seems to 
have been given to a supposed correspondence in ef¬ 
fects, than to a real agreement in the structure and 
functions of organs. Neither has any very nice dis¬ 
tinction been taken between whnt may be due to 
physical agents, acting on vegetable organization; 
and what, from our present inability to explain on 
physical principles, we are too apt at once to attri¬ 
bute to what are called vital principles or causes. It 
is only, however, where physical explanations alto¬ 
gether fail, that it is allowable to resort to the mys¬ 
terious aid of vital causes: And us the Natural 
Philosopher, in treating of inanimate matter, assumes 
gravitation as a fact, and, without investigating its na¬ 
ture, proceeds to describe the laws of its action— 
so the Physiologist, in studying Jiving bodies, may 
regard life, and direct his inquiries rather to the 
laws by which it acts, than to the nature or principle 
of its action. 

A nr. II.—O/” Secretion. 

By secretion is understood the separation of a pe¬ 
culiar matter from the general mass of fluids by some 
particular structure, and which may either retain its 
primary condition, or pass into a solid state. Though 
tlie mass of fluid from which secretions arc produced 
be one and the same, and the secreting organ, as to 
external conditions, be often in the same circum¬ 
stances, yet the matters secreted differ greatly from 
each other, which difference arises, probably, from 
variety of structure in the secreting organs. Thus, 
an essential nil is found only in the rind of the orange, 
a fat oil only in the kernel of the almond, and so 
with regard to other secretions which exist only in 
particular parts. Besides the acids, alkalis, earths, 
and metals, which, though of a mineral nature, are 
more or less constantly found in plants, eliemists 
enumerate about forty products of vegetation, which 
possess distinct chemical characters; and of many 
of these products numerous varieties exist. As 
none of these substances can be detected in the com¬ 
mon sap, they must have been elaborated by the spe¬ 
cific organs of vegetables, under a process of secre¬ 
tion. By what peculiarity of structure, or of func¬ 
tion, these organs arc enabled to produce such re¬ 
markable chemical changes in tlie common sap, is 
quite unknown; neither do we know how much is 
to be attributed to the action of the organ itself, or 
to the reaction of the several ingredients on each 
other, or to the influence of external agents. 

Of these secretions, (lie most important is the cai/i- 
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Vcf^ble bium, tlie fluid employed directly in vegetable nutri- 
Phyuology. growth. By the changes which the com- 

" ^ mon sap undergoes in the leaves, the “ proper juices” 
of plants are formed. These juices dittcr greatly 
from each other both in their sensible and chemical 
qualities. It is from them that the cainbiuiii is di¬ 
rectly Ibrmed by a process of secretion, and in all 
plants is said to possess nearly the saote characters. 
It is a mucilaginous fluid, without colour, odour, or 
taste ; whde the proper juices” themselves exhibit 
all those properties. The “ proper juices” also are 
contained in the vessels, and flow out when they are 
divided ; but the can)bium transudes rather than 
flows, and that only in places where new paits are 
to be formed. Thus, in the pine, says Mirbcl, while 
the “ proper” or resinous juice flows in the large 
vessels, the cambium transudes beneath the UIkt ; 
and similar observations on the fig show that the 
cambium is entirely distinct from the proper juice 
The cambium, then, we must regard as a secretion, 
separated frotn the “ proper juice” by the vascular 
structure of the liber or alburnum, when and where¬ 
soever it is required to support nutrition and growth. 
Hence, in an experiment of Du Hamel, when a piece 
of the bark of a peach tree was engrafted on the wood 
of the plum, the new wood, formed beneath the 
bark, was white like that of the peach, not red like 
that of the plum. Of the other secretions of plants, 
which, for reasons already assigned (§ 169), are 
found chiefly on the external parts, us the leaves, 
flowers, fruit’s, &c., the number and diversity arc 
very great; they are formed, probably, in each in¬ 
stance, by peculiar and appropriate organs, but in 
what manner is quite unknown. 

Art. III.— ty the Spontaneous Motions of Plants. 

Although plants, as is well known, possess no loco¬ 
motive power, yet, in diderent. parts, they often ex¬ 
hibit what are deemed spontaneous movements. In 
cloudy weather through the day, and always towards 
evening, many plants, at certain hours, close their 
leaves and flowers. Bonnet remarked, that the 
leaves of certain plants approached by their superior 
surface when the .sun shone ; but as he declined or 
set, they fell down, and, even in some instances, ap¬ 
proached by their inferior surface. If heat was ap¬ 
plied to leaves thus closed, they would open and fold 
back in a contrary direction: and, on the other hand, 
if moisture was applied to leaves that had been folded 
by the sun’s heat, they also would open and fold back 
as from dew. In these examples, the different con¬ 
ditions of heat and moisture seem very much to in¬ 
fluence the movements of the leaves. In like manner, 
the stalks of many fruits change their otfice under 
the dilTerciit conditions, with respect to moisture, 
that accompany the ripening process: for under the 
desiccation which then occurs, many of them, says 
Du Hamel, exercise movements not unlike those of 
muscular action, and are tliereby enabled, in some 
instances, to scatter their seeds. 

Wc have already described many important effects 

C duced in plants by the direct action of light, and 
c now to notice the influence it exerts on their 
movements. If plants be confined in a chamber, 
where there is but one window, all the younger shoots 
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will forsake their perpendicular direction and make Vegsuble j 
towards the light, in like manner, a young tree, 
when growing in the midst of older ones, pushes' 
rapidly upwards, till it reaches the height of those 
that surround it, when it ceases to grow in height, 
but augments in size; or, if a young plant be made 
to grow in an opake vessel pierced with holes which 
admit the light, the shoots it puts forth will be 
directed towards the holes. The sun-flower, and, ac¬ 
cording to Bonnet, the mallow, clover, and others, 
follow the sun more or less distinctly in his course 
from east to west. This motion in the sun flower is 
not produced by a twisting of the stem, but by a real 
nutation, caused, says Du Hamel, by a shortening of 
the fibres. The smooth upper surfaces of leaves look 
naturally to the heavens; the lower surfaces regard 
the earth. M. Bonnet contrived experiments in which 
these natural positions of the surfaces should be re¬ 
versed : and nevertheless, under the influence of the 
solar rays, they soon resumed their ordinary aspects. 

In these movements, the petiole is turned about so 
as to bring the reverted face of the leaf to its natural 
position : and this operation may be repeated many 
times on the same leaves, but at length the petiole, 
at the place of torsion, seems to suffer. In these 
movements, M. Bonnet ascertained that neither heat, 
nor humidity, nor air, had much influence; so that 
the sun, says Du Hamel, in causing these motions, 
acts more by his light than by his heat. 

But there are other movements, proper to certain 
plants, or to particular parts of them, over which 
light exerts little or no power. Many observations 
have been made on the motions of the sensitive plant 
by Hooke, Du Hamel, and others. The latter author 
remarks, that the moveiiicnts of this plant do not de¬ 
pend essentially on light or heat: for if kept in a 
green-house, it closes its leaves early in the evening, 
before the sun has withdrawn, and while the tempe¬ 
rature is yet high ; or if placed in perfect obscurity, 
it still continues to open in the morning, and close 
in the evening as before. If, during its expansion in 
the early part of the day, it be gently touched, its 
leaves partiolly close, but soon recover their former 
state. Mere touch, however, without agitation, does 
not produce motion: for the leaves may be pressed 
between the fingers, without causing motion, if no 
agitation be given. Witli proper address, it is pos¬ 
sible, says Du Hamel, to divide the mid-rib of a leaf¬ 
let, without exciting motion in the other leaflets, or 
even in its own foliolcs; nor does motion follow the 
puncture of a needle, if all agitation be avoided. The 
time required for a branch, that has been touched, to 
resume its former state depends on the vigour of the 
plant, the hour of the day, the season, &c : and the 
order in which the parts re-establish themselves like¬ 
wise varies. 

The motions of this plant seem to depend much 
on peculiarity of structure. From a branch proceed 
the branchlets that bear the leaves. These leaves 
are formed of a common petiole, which at its extre¬ 
mity terminates in four conjugate leaflets, each of 
which has a mid-rib, furnished with a certain number 
of foliolcs. In the movements of this plant, the 
branchlets are so articulated with the branch, that 
they move on it in the manner of a hinge. The 

11 
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\Vegeubie common petiole of the leaves has a like movement; 

Physiology. lastly, each foliole moves on its proper stalk to 
apply itscir to the opposite foliole. This peculiarity 
of structure explains why agitation is so necessary 
to the movements uf this plant; and why it bears 
such great violence witliout moving, if no agitation 
he employed to excite motion in its several articula¬ 
tions ; so that it is principally in the articulations, 
says Du Hamel, that the sensibility of this plant re¬ 
sides. lie adds, that, when this plant closes^ it is 
not through weakness, but by a sensible contraction, 
which resists any attempt to replace it in its former 
state. 

In certain flowers also, spontaneous movements 
take place at the period of fecundation. The sta¬ 
mens of the barberry approach towards the pistil on 
the slightest irritation, as do those of the sun-flower 
and other plants. During the night, the petals of 
many flowers close, and thereby protect the stamens 
and pistils ; but they cease to do so after fecundation 
is cfiected. Thu water-lily is said to bear its flowers 
on a footstalk under water; and when the flowering 
season arrives, the stalk rises through the water, till 
the flowers reach above the surface. The flowers 
tlien expand, and the anthers burst and discharge 
their pollen on fhe stigma in the usual way. About 
four o'clock in the afternoon, the expanded flowers 
close, and the stalk then lies down eitiicr upon or 
under the water. The next day, it rises as before, 
and continues to do so daily until fecundation is 
completed, when it sinks beneath the surface, and 
there remains to ripen its seeds. Other spontaneous 
movements are exhibited by claspers and tendrils in 
seeking support from neighbouring bodies, and by 
roots in the directions they take in search of food. 

Unable to assign physical reasons for these and 
similar phonornena, some naturalists, guided by 
vague analogies drawn from the animal kingdom, 
ascribe these movements in vegetables to sensation 
niul perception, by which they not only fed their 
wants, but perejee the best mode of gratifying 
them; and in the performance of the actions ne¬ 
cessary to accomplish their objects, they arc, ac¬ 
cording to some, directed by Instinct, and, accord¬ 
ing to others, by Volition. Such modes of rea¬ 
soning not only afford no explanation of the pheno¬ 
mena described, but supersede all necessity for it; 
and are apt, therefore, to beget a conceit of know¬ 
ledge where ignorance alone prevails. In reference 
to such attempts at explanation, Du Hamel well ob¬ 
serves, that every peasant has remarked the fact, 
that the radicle of the seed tends always towards the 
earth, and that the plume rises in the air. If wc ask of 
tliem why one part thus strikes into the earth, and 
the other seeks the air, they give the fact for a rea¬ 
son, by replying that the one part strikes down because 
it is the root, and the other ascends because it is 
the stem. And let not us, he adds, smile too com¬ 
placently at these modes of expression; for we our¬ 
selves use them every day when we raise questions 
about things which are unknown to us. Do we not 
say that a stone falls because of its gravity i And 
those who give for a reason that it is attracted by 
the earth do not satisfy the real philosopher, who 
never is content with simple terms void of meaning. 

VOL. VI. TART II. 
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To me it seems both more simple and more honest to Vq^tabi* 
make at once a confession of our ignorance." Physiology. 

Art. l\,—Ofthe suppoted Sleep of Plants. 

Some writers, deeming plants to possess voluntary 
power, have from thenee inferred that they require 
sleep. We have no proof, however, that they pos¬ 
sess any such power; nor that, in the exercise of 
their ordinary functions, they experience tliat fatigue 
and exhaustion wliieli renders sleep necessary to 
their restoration. All the spontaneous movements 
of vegetables previously described, seem to arise 
from the operation of physical agents, conjoined with 
those inherent properties which belong to them as 
living beings. These agents act variously on differ¬ 
ent plants; and hence some close their leaves and 
flowers from the abstraction of heat or moisture, and 
others from the exclusion of light; and this at va¬ 
rious periods of the day, as well as through tiu* 
night. Other plants exhibit spontaneous movements 
only in the flower, and at the season of fecundation, 
when suitable conditions of the atmosphere prevail : 
and though, in some instances, these motions conti¬ 
nue for a time after the conditions required for their 
display may have been withdrawn, yet wc must as¬ 
cribe such motions rather to habit than to any thing 
that partakes of the nature of volition. 

The diminution or suspension of action that oc¬ 
curs, through the night, to plants that inhabit tempe¬ 
rate climes, cannot be received as a proof of sleep, 
induced by exhaustion of the vegetative powers ; for 
even in sueh climes, vegetation, in favourable sea¬ 
sons, proceeds often by night as well as by day. In 
climates still more favourable, the same plants which 
produce fruits only once a-year with us, yield two or 
more crops; and in Norway and Lapland, where 
the sun, at certain periods, continues almost con¬ 
stantly above the horizon, the whole period between 
secd-limc and harvest soinetiiiies occupies only about 
fifty days. In such cases, little or no suspension of 
the vegetative functions can have taken place; nor 
have we the smallest reason to believe that the continu¬ 
ed exercise of them is followed by fatigue or exhaus¬ 
tion suflScient to require sleep. \Vhat, therefore, has 
commonly been denominated the “ sleep of plants,’’ 
wc can regard only as a diminution or suspension of 
the vegetative functions, arising from the abstrac¬ 
tion, more or less complete, of those external agents, , 
whose presence is essential to their full operation 
and display. 

Art. \\.—()ftke Decay and DeeUh of Plants. 

But whether the functions oT vegetables unceas¬ 
ingly continue, or be occasionally suspended by the 
abstraction of the conditions necessary to their exer¬ 
cise, all plants submit at length to the same general 
law, and die, either in whole or in part, when the 
great purposes uf their existence—those, namely, of 
growth and reproduction—have been accomplished. 

Some plants speedily arrive at maturity, and, h.iving 
produced their seeds, die altogether: others flourish 
for one or two seasons, and then decay’ and perish ; 
and others again die only in part, after having produ¬ 
ced their seeds, and also a new scries of buds to carry 
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\ .-Ltablf on their continued f'rowth iind fructiiieation. In the 
I'liisiiiki^y. progress of our inquiry, we have seen that, in every 
stage of vegetation, certain organs fail into decay af¬ 
ter having tuKiiled their allotted functions. Tlius 
the tunics of tlie seed perish beneath the soil, after 
having yielded their nutrient matter to carry on the 
evolution of the embryo; and those cotyledons, 
which rise into the air, decay also, when the radicle 
has taken its proper hold of the soil, and the leaves 
.ire sufliciently developed to execute their appropri* 
.ite functions. So likewise the petals, the stamens, 
.tiid pistils of the dower, rapidly iade and full us soon 
as the important function of I'ecuiulution iscilectcd; 
the fruits next drop when they have reached inatu- 
iity ; and hi-tly, the leaves, even of perennials, when 
their idlolted functions have ceased, decay and fall 
like those of annual plnnis. 

I’o acrount lor this /h// of the leaves, many hypo¬ 
theses have becit proposed. Some have ascribetl it 
to defective transpiration, and consequent accumula¬ 
tion of juices in the vessels; others to an inequality 
of growth hetween the stem and petiole of the leaf, 
during the progress of vegetation; others to the de- 
sicL’iition of cellular tissue, supposed to exist at llic 
insertion of the petiole with the stem; others to a 
simple slovighing of worn-out parts; and by others, 
the fall of the old leaf has been attiibuted to the 
giowtii of the new bud. In all the examples enume¬ 
rated above, of the decay and fall of cotyledons, flow¬ 
ers, and fruits, the organs ceased to execute their 
function-!, when the purposes of their existence 
were aecomplished; and such we must regard as 
the gener.d law that determines tlie death of the 
Icnvis. In some instances, the death of parts seems 
to he hastened by the diversion of nutrient matter 
li'om the older organs to the new parts which are 
subsequently developed, its is exemplified in the de¬ 
cline and fall of the stamens and pistds from the 
growth of the ovary after fecundation ; but, in other 
instances, as in the death of annual plants, no such 
acting cause is apparent; and nothing remains to ac¬ 
count for the event that occurs, save the character 
of duration, more or less extended, which was im¬ 
pressed on the plant at the era of its formation. 

But from whatever cause the deciduous organs of 
plants cease to perforin their functions, the imme- 
diat(; cause of their full seems to vary in diiferont 
vcgeiuhlos ; and to depend often on accidental cir¬ 
cumstances of climate, &c. In some instances, the 
growth of tlie young bud seems to occasion the fail 
of the leaf. Thus, though the leaves of the oak die 
and become dry in autumn, they do not, says Du 
llaniel, full till spring, when the buds begin to open, 
and the new leaves to appear. In other instances, 
the fall of the leaf seems to be connected with the 
exercise of the transpiratory function; for plants 
which transpire largely soonest lose their leaves, and 
hence evergreens, which transpire little, retain their 
leaves longest. Even if an evergreen be engrafted 
on a deciduous tree, it still retains its leaves after 
those of the stock have fallen. Sadden changes of 
temperature and humidity in the atmosphere, fre- 
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queully promote the fall of leaves; thus, in autumn, VegnablcJ 
when ruin succeeds to a white frost, the leaves 
sometimes rapidly tail. So, likewise, it sometimes 
happens, that the too great heats of summer dry 
-up the leaves; and then also, if warm ruins fol¬ 
low, tbo dried leaves fall and new ones succeed, 
which continue longer than those of spring. On the 
other hand, leaves equally fall, though not so speedi¬ 
ly, wlien the winter is mild; and in conservatories, 
where a regular temperature is kept up, deciduous 
plants lose their leaves in spring, when the new ones 
shoot forth. Certain accidents or diseases, however, 
os lightning, or the eruption of the proper juice 
from its vessels, or a peculiar disease which se¬ 
parates the bark from the wood, sometimes kill a 
tree sutldenly ; and then, says Du llainei, though 
the leaves become dry, they adhere strongly to 
the branches. These facts show, that, while the 
natural t/ca/A of the leaf is to bo sought in the spe¬ 
cific nature and constitution of the plant to which 
it belongs, its fall depends sometimes on thc^owtii 
of new buds; or on variations in the motion of 
its iluids; or on sudden changes in the temperature 
and humidity of the atiuospiiere; and sometinie.s, 
probably, the period of the fall is determined by 
a ditl'crciiee ol texture in the fibre of the plant 
itself. 

Tlie duration of the stem or trunk, alter the leaves 
have fulkn, is very diifciciU in dillereiit plants. In 
•nany licrbs the stem dies at the same time, or 
shortly alter the leaf; but in some trees, the life of 
the trunk is prolonged through many ages. The Gentle- 
man’s Magazine for 1762 contains an uccouiu of the 
age of a chesuut tree, then growing at Tamwoi-th in 
Stafi'urdshiic. This tree, it is said, tvas, at that 
period, probably the oldest, if not the largest, in 
England, being .72 feet in circumference. Its period 
of rising from the nut may be fixed at the year 800, 
in the reign of King Egbert. From that date to thb 
reign of Stephen is 8S5 years, at which time it was 
fixed on us u boundary or landmark, and culled, by 
way of distinction, the Great Chesnut Tree of Tam- 
Ivor!A. From the first year of Stephen, anno 1I3.>, 
to 1762, is ()27 years; so that its entire age. at that 
period, was 962 years. It bore nuts in 1759, from 
wiiicli young trees were raised. In this tree, there¬ 
fore, the faculty of producing seeds remained at the 
age of more than 950 years; but whether this faculty 
continues through the entire life of such trees is not 
known. In annuals, we know that life ceases in the 
whole plant soon after reproduction has been accom¬ 
plished ; but the observations of Mr Knight seem to 
show' that, in certain trees, as tiiose of the apple and 
pear, the reproductive powers cease before those of 
vegetation terminate. The death of plants at such 
various ages, yet occurring at the same age in plants 
of the same species, suggests the belief that a pe¬ 
riod, beyond which life cannot extend, was assigned 
to each species at the era of its creation, and that 
this character of duration, like the others peculiar to 
the species, is transmitted through all succeeding 
generations. (q.) 
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Wukciicld. WAGES. Sec Taxation, page 620 . 

WAKEFIELD (Gilbert), a commentator and 
critic of* some celebrity, born at Nottingham, 22tl 
February 17.56, was the son of the Keverend George 
Wakefield, Hector of the parish of St Nicolas. 

He was observed in his earliest infancy to be of a 
serious turn of mind, and he made a rapid progress 
in the first elements of literature. At the ngc of’ se¬ 
ven, he was sent to a free school at Nottingham, and 
remained there two years, chiefly under the tuition 
of Mr Heardmorc, afterwards master of the Charter¬ 
house : he was then sent to a school kept by the 
Reverend S. Pickthall, at Wilford, an institution 
whieh seems to have been only distinguished by the 
regtdar iniprisnnment of the boys for no less than 
eleven hours a day. After this, when his father ob¬ 
tained the vicarage of Kingiiton in Surry, with the 
chapelry of llichmond, he was placed under tliccarc 
<if hi.^ curate, who kept a school at Richmond ; he 
was, howes'cr, removed in 1769 to a belter conduct¬ 
ed e«tablishuient in the same neighbourhood, kept 
by the Reverend R. Woodde&on, of whom he speaks 
in his Memoirs with high approbation. 

At sixteen he went to Jesus College, Cambridge, 
where his classical studies still continued to be the 
prineijial objei’t of his attention, although he was so 
fortunate as to obtain the rank of second wrangler 
at the termination of his academical studies in 1776. 
He has, indeed, the candour to observe, that the 
year was below mediocrity, with regard to the per¬ 
formances of the candidates in general; and that, 
when he obtainwl the seconil classical medal, on the 
Duke of Newcastle’s foundation, he had only one 
ffimnjK'titor; still, it must not be denied, that to be 
both second wrangler and second medallist, in any 
yi'ar, implies no ordinary portion of application, as 
well as some considerable talent. Mr Wakefield 
was however distinguished, throughout his life, by 
a singular mixture of opposite liabits; and, in the 
mid.st of his studies, he confesse-s, that " he some¬ 
times felt himself almost incapable of reading a sin¬ 
gle page tor months together,” and in summer c.spc- 
cially, he could only wander about the fields in a 
state of perfect inactivity. On the other hand, he 
says, that, “ for five years, he rose, almost witliout ex¬ 
ception, by five o’clock, winter and summer, but 
never breakfasted, drank tea, or supt [^suppedj]," or 
of course dined, “ alone, half a doxen times during 
all that space, enjoying society, from the first, be¬ 
yond measure.” 

He became a Fellow of Jesus College in 1776, 
and he gained, in two successive years, the second 
Bachelor’s prizes given by the Chancellor: in 1776, 
he was ordained, by the Bishop of Peterborough, 
though ho did not subscribe the Articles without 
great reluctance. He obtained a curacy first at 
Stockport in Cheshire, and then at LivcriMiol. 'fhe 
year after, he married Miss Watson, a niece of the 
Rector of Stockport, and thus vacated his fellowship: 


his domestic life appears to have been happy and WakcficIJ. 
harmonious, though the only merit of his wife, that - ■ — , . 

lie has left upon record, is the singular hereditary 
qualification, that her great grandfiither and great 
grandmother ha<l lived togetlier as man and wife fur 
seventy five years. 

Soon after his marriage, he became classical ttitor 
in the dissenting Academy at W’arriiigton, though 
he did nut professedly unite with any specific com¬ 
munity of dissenters as adopting all their opinions; 
but he soon began openly to att:ick thu.se of the e.s- 
tablished church in a multitude of controversial writ¬ 
ings, and especially in the noteii accompanying his 
• now translations of some parts of the Scriptures; a 
work for which he hud diligently laboured to pre¬ 
pare himself by the study of viirioiis dialects of the 
Oriental languages. 

After the dissolution of the Aciidemy of Warring¬ 
ton, he lived at Bramcote in Nottinghamshire, .it 
Richiiiond, ami at Nottingham; partly occupied in 
the in.struction of a few pupils, and partly in pursu¬ 
ing his own studie.s and ilhistration.s of antiquity. 

In 1786*, and for two or three years after, he siifl’ered 
greatly from an acute pain in hi.s .shouhler, which 
interfered materially with the prosecution of liis 
theological investigations. 

Ill the year 1790 , he accepted the classical profe.s- 
sorship at Hackney; herehis lectures and iiLstructions 
were generally approver! and admired, but he carried 
his dissent from the articles of faith of any establish¬ 
ed society of ('hristians so much further than any of 
his colleagues, that he was thought too independent 
to coiitiiuic in his situation, and lie con.^cqucntly left 
the institution in 1791 ; and fur a .similar reason he 
failed of obtaining the charge of two private pupils 
whom he expected to have been placed with him. 

He continued to reside at Hackney, employing 
himself partly ns an author and editor, and partly 
in the education of his own children. Among his 
original productions were several polemical and po¬ 
litical pamphlets, relating to the w'ar with France, 
and to the various controversies of the <lay; of these, 
the most remarkable for its consequences to himself 
was his Iteplif to the Bishop of I^'indafTs Address, 
which occasioned a prosecution to be brought by 
the Attorney General against his publisher first, and 
then against himself; and he was .sentenced to be 
confined for two years in 1 lorchi’.-.ter jail; a punish¬ 
ment which was probably intended to be somewhat 
severe, but which was most fortunate in its opera¬ 
tion on his subsequent comfort, since it was the 
cause of his obtaining, by the exertions of his friends 
and his partisans at large, a subscription of about 
L. SOOO; a sum which not only alleviated tlie rigour 
of his imprisonment, but also enabled him to leave 
his family in a state of comparative aifluenre. 

He was principally occupieil during liis confine¬ 
ment in continuing his literary labours for l‘•e press, 
and in preparing a series of classical lectures, begin- 
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w»k(,./iilil. niiig with tjjg illustration of the second book of Vir- 
ffil’s I'.neid, the first course of which he delivered in 
Ijondon immediately aflcr hia liberation in May 1801. 
The eflect of unusual exertions of body and iniiuh 
ailer so loti^ a cessation of exercise, and in hot sum* 
iner weather, a]>]>cars to have predisposed his con¬ 
stitution to a typliou-s fever, of which he died, after 
a fortni^'lit’s illness, the t)th of September 1801, leav¬ 
ing a widow and six children, four suns and two 
daughters. Ilis brother, tin; Hcv. Thomas Wake¬ 
field of Richmond, also survived him, and died in 
1800. The catalogue <if his literary offspring is so 
multitudinous, that it partly tells its own story by its 
length, and admits of very few particidar remarks. 

1. Poemaln : guihus accedunt qtuedam in llorutium 
Obitervatiotm. 4. Cambr. 177(». 

2. A Plain and Short Account of the Nature of 
liapthm. 12. Warr. 1781. 

3. An Essai/ on Inspiration. 8. Warr. 1781. 

4. A new Translation of the First Epistle to the 
Thcssalonians, 8. Warr. 1781. 

•'!. A new Translation of the Gospel of St Matthew. 
4. Warr. 1782. 

6. Directions for the Student in Theology. 12. 
Loud. 1784. 

7- A Sermon Preached at Richmond on the Peace. 
8. Lond. 1784. 

8. An Inquiry coticerning the Person qf Jesus 
Christ. 8. Loud. 1784. 

£). On the Origin of Alphabetical Characters. 
Manch. Mem. I. 178.>. TAJe, II. Attempting to 
cut the knot of their invention by referring it to in- 
s]>iration. 

10. Several Letters signed Nepiotlidascalos, in the 
Theological Repository. Lond. 1785. 

11. The Poems of Mr Gtay, with Notes. 8. 
Lond. 1786. 

12. Virgilii Georgica. 8. Cambr. 1768. 

13. Remarks on Dr Horsleys Ordination Sermon. 
12. Lond. 1788. 

14. Four Marks of Antichrist. 8. Lond. 1788. 

15. A new Tianslnlion of Purls of the New Testa¬ 
ment renmgly translated. ,S. Lond. 1789* 

If). An Address to the Inhabitants of Nottingham. 
8. Lond. 178.9. 

17* Remarks on the Internal Evidence of the Chris¬ 
tian Religion. 8. Lond. 1789. 

18. Siha Criticn. 1. 8. Cambr. 1789- U. 1790. 

III. 175)2. IV. Lond. 1793- V. 1795. Intended 
for the illustration of the Scriptures from the Greek 
and Roman writers. The h»st two parts were print¬ 
ed at the expense of the Rev. R. 'J yrrwhitt. 

19 An Address to the. Bishop of St David's. 8. 
Ririii. 1790. On tlie Liturgy. 

20. Cursory Refections. 8. Birm. 1790. On 
the Corporation and Test Acts. 

21. An Inquiry into the Expediency and Propriety 
if Public or Social IVorship. 8. Lond. 1791* Bd. 
3. 1792. 

22- Memoirs f his life. 8. Lund. 17.92. 2 Ed. 
2 v. 8. 1804. Continued by Mr Rutt and Mr 

Wainewright. 

23. A Translation of the New Testament. S v. 8- 
Lond. 1792. 2d cd. 2 v. 8. 1795. 
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24. Strictures on Dr Priestley’s Letter concerning Wakctield. 
Public IVorship. 8. Lend. 1792. 

25. Reply to the Arguments against the Inquiry. 

8. Lond. 1792. 

. 2G, Evidences f Christianity. 8. Lond. 1793. 

27. The Spirit f Christianity compared with tb» 

Spirit of the Times. 8. Lond. 17.94. 2 editions. 

28. An Examination of the Age if Reason. 8. 

Lond. 1794. 2 editions. 

29. Remarks on the General Orders f the Duke f 
York. 8. Lond. 1794. 

80. Iluralii quic supersunt, 12. Lond. 1794. 

31. Tiagicdiarum Greecarum delectus. 2 v. 8. 

Lund. 1794- The Etmenides, Traehinite, Philoctetes, 

Hercules, Alcestes, and Ion. 

.32. Pope's Works, with Remarks and Illusiralions. 

Vol. I. 8. W'arr. 1794. 

33. A Reply to Paine’s Second Part of the Age of 
Reason. 8. Lond. 1795. 

34. Poeltciil Translations. 12. Lond. 1795. Es¬ 
pecially from Horace and Juvenal. 

35. Bionis et Moschi qua: supersunt. 12. Lond. 

1795. 

36. Virgilii Opera. 12. Lond. 1796- 

37. Obsi n'alioii.\ m Pope. 8. Lond. 1796. 

38. A Reply to the L>-tter f Edmund Burke, Esq. 

8. Loud. 1796. Twice reprinted. 

39‘ Homer’s Iliad by Fope, with Notes. 11 v. 8- 
Lund. 1796. 

40. Lucretius de Rerum Naiura, 3 v. 4. and 8. 

Lond. 17.96, 1797. A splendid book, with some 
eollutions of manuscripts, and some notes of Bent¬ 
ley. But the collations arc said to be inaccurate, 
and the commentary more prolix than judicious. .See 
Porson in Br. Critic, 1801, XVII. p. 452, and Kims- 
ley in the Classical Journal. He received, Iiowcver, 
many grateful and panegyrical acknowledgments from 
his Geriiuui correspondents. The edition is dedi¬ 
cated to Mr Fox, with whom he cumnicneed an aoi 
qu;untance on the occasion. 

41. In Euripidis Hecubam Diatribe. Lond. 1794. 

On Por&on’a Ilecuba. 

42. A Letter to Jacob Bryant, Esq. on the War of 
Troy. 4 l.ond. 1797- 

■IS. A Letter to William Wilberforcc, Esq. 8. 
l.und. 1797. Reprinted. 

44. A Reply to smne parts of the Bishop of Lan- 
dq/f's Address to the People of Great Britain, 8. 
l.ond. 1798- Twice reprinted. 

45. A Letter to Sir John S'cotl, his Majesty** At¬ 
torney General, on the subject of a late Trial. 8. 

Lona' 1798. . . 

Mi. Defence delivered i« the Court of King’s 
Bench. 47. Address to the Judges in April. 48. 

Address to the Judges in May. Printed, but not 
published. 

49. The First Satire of Juvenal Imitated. 12- 
1800. Lfe, Vol. II. 

50. Correspondence with the late Right Hon. C. J. 

Fox. 8. Lond. 1813. Ciuefly on subjects of Clas- 
sicid Literature. 

But few of the characters that have ever employ¬ 
ed the ])cn of a biographer, have exhibited more re¬ 
markable contrasts, either in a moral or in a literury 

11 
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Wakefldil. point of view, than that of Gilbert Wakefield: and 
has accordingly been depicted^ by critics and his¬ 
torians of various sentiments, in colours the most 
opposite and the most discordant “ Of his parti- 
cuur modes of thinking on religious and political 
subjects," says Mr Lindsay, " different men will 
form different opinions: concerning the integrity of 
his heart, and the consistency of his character, there 
can be but one opinion amongst those who enjoyed 
the happiness of his acquaintance.” It would, in¬ 
deed, be difficult to find out a more splendid ex¬ 
ample of high honour and self denial, and of magnifi¬ 
cent liberality, evenunder actual pecuniary embarrass¬ 
ment, than Mr Wakefield displayed, at a time when 
he had to support himself, with a wife and six or 
seven chihlren, on about L. 150 a year, in voluntari¬ 
ly paying the expenses of Mr Cuthell on his prose¬ 
cution for publishing the Tiep/y to the Bishop of 
LandniTs Address, which exceeded the whole yearly 
amount of his income. " His devotedness to study,” 
says his friend Dr'Aikin, “ was by no means attend- 
«ed with a reserved or unsocial disposition; for no 
one could delight more in free conversation, or bear 
his part in it with a more truly social spirit: and if, 
in controversial and critical writings, he was apt to 
indulge in the contemptuous and severe expressions 
which he found too much sanctioned by polemical 
use, in disputation by word of month he was singu¬ 
larly calm and gentle, patient in hearing, and placid 
in replying. To concliulc the topic of Qhis] mural 
character, it was marked by an openness, a simpli¬ 
city, a good faith, an affectionate ardour, a noble 
elevation of soul, which matic way to the hearts of 
all who nearly approachetl him, and rendered him 
the object of their warmest attachment." But " he 
wanted time or patience," says Dr Parr yery justly, 
•» for that discrimination which would have made 
his conjectures fewer indeed, but more probable, 
• and his principles more exact: [yet] I shall ever 
think of him as one of the best scholars produced 
by my own country in my own age." The compli¬ 
ments of Heyne, and of his pupil Jacobs, are still 
more elaborate: but it is well known that when 
Porson was one day asked for a toast, with a senti¬ 
ment from Shakespear, he gave “ Gilbert Wake¬ 
field, fVhttCs Hecuba to him, or he to Hixcba and 
there was quite as much of truth as there was ot 
neatness in the application. A reviewer oi his Life 
in the British Critic, by no means favourably dis- 
posed towanls him, readily admits, tliat “ he was 
strictly and enthusiastically honest, and seems to 
have acquired even a passion for privations: these 
feelings, added to his pride of independent thinking, 
led him, we iloubt not," he says, to abstain from 
wine; to have relinquished in part, and to be tend¬ 
ing entirely to give up the use of animal food, with 
various other instances of peculiarity. Knowing his 
own assiduity, and giving himself ample credit tor 
sagacity, he thought that he was equal to the deci- 
sion of every pc^ible question: anti thus he became 
bigotted to almost every paradox which had once 
possessed his very eccentric understanding. He was 
as violent against Greek accents as he was against 
the Trinity, and anathematiaed the final N as strongly 
as Episcopacy. Whatever coincided not with his 
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ideas of rectitude, justice, elegance, or whatever else 'VskeBeUl. 
it roiglit be, was to give way at once, and to be re- 
scinded at his pleasuK, on pain of the most violent 
reprehension to all opponents; whether it were an 
article of fiiitli, a principle of policy, a doctrine of 
morality, or a reading in an ancient author, ^away 
it must go, xws«et¥ olamTei ri traei, to the dogs and the 
vultures. These exterminating sentences were also 
given with such )>recipitancy, as not to allow even 
a minute for consideration. To the paper, to the 
press, to the (^public], all was given at once, fre- 
(fuently to the incurring of the most palpable absur¬ 
dity. Thus tlic simple elegance of O healf. Hexti, in 
Horace, was proposed, in an edition of that author, 
to be ch.'inged to O bca J'~; Sexli, though the altera¬ 
tion, liesides being most bald anil tasteless, produced 
a blunder in quantity so gross, that no boy, even in 
the middle pan of a public school, would have been 
thotight pardonable in committing it. By faults 
[either] original or habitual, his sincerity became 
oflensivc, his honesty haughty and uncharitable, his 
intrepidity tactious, his acuteness delusive, and his 
memory, assisted by much diligence, n vast weapon 
which bis judgment was totally unable to wield.” 

It'is not impossible that Mr Wakefield might have 
been more successful in his studies, if be could have 
found sufficient motives for diverting them ratlier to 
scientific than to philological pursuits; for he seems 
to liave been fully iin))rcssed with tlie superior liig- 
iiity of science to that of any department of philo- 
logy. “ Compared with the noble theories of mathe^ 
malica/ philosophy," he says, “ our classiad lucubra¬ 
tions jiru as the glimmering of a taper to the meri¬ 
dian splendour of an equatorial sun.” He would, 
however, scarcely have hail perseverance enough to 
distinguish himself ir. that solitary labour which is 
required for the minute investigation ot natural phe- 
nonicna: and it is seldom that any collateral encou¬ 
ragement is held out, in this country, for the conti¬ 
nued cultivation of abstract science; while the clas- 
sical scholar, though he is supposed to be principal¬ 
ly occupied with nouns, and verbs, and particles, is, 
in fact, unconsciously, and, therefore, most effectual¬ 
ly, learning the arts of poetry, and rhetoric, and lo¬ 
gic,'which have furnished, in all ages, the spur and 
the reins for urging on and directing the mighty 
bulk of tile body politic, in church and in slate, at 
tlic will of its leaders. The young man, on the other 
hand, who commences the pursuit of science with , 
ardour, obtains, if he is most sticccssfid, and untor- 
meiited by unnecessary scruples, a quirt felhiwship, 
a comfortable apartment, and an excellent plain din¬ 
ner for the remainder of his life: and d he lads ol 
these, he may chance to be made an exciseman; or, 
in tlie improved arrangements of the present auspi¬ 
cious days, a computer or an assistant astrono¬ 
mer: but w ith respect to any influence Uiat his pur¬ 
suits might be supposed to have on the elevation of 
his rank in life, or in the independent jirovisioii for 
a family, he must bay no such flattering unctions to 
his soul, but must at all times place Ids pride and 
his happiness in tlie reflection that at »iini vi.avdo 
IPSE DoMi’, which is, in truth, the best sublunary 
support of the wise and the gooti in every circiTO* 
stance of liunian life. *'0 
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New Seuili WALES (New South). In tlie Encydofmlia, 
WiUi^ under iho head Holland, New, is given an 
account of this colony, including a history of its first 
settlement by a parly of convicts conducted there by 
Governor Philip; u description of the country, and 
of the natives, and such few slight notices on its in¬ 
ternal geography, and animal and vegetable produc¬ 
tions, as the narrow limits which then bounded the 
excursions of the settlers had enabled them to make. 
In this Supplement, under the Article Australasia, 
the accounts of the settlement arc brought down to 
the year 1814, and copious details given of the re¬ 
sults of several expeditions undertaken for the pur¬ 
pose of internal discovery. Considerable discus¬ 
sions having been excited in Parliament, and carried 
on in the diurnal and other periodical publications, 
respecting the government of the distant settle¬ 
ments in the southern hemisphere, it was resolved 
by the Government to send a Commissioner with 
powers to examine every part of the administra¬ 
tion ; to report on the condition of the inhabitants 
in general, on their pursuits, their habits, their 
property, and their conduct; and to suggest, for 
the consideration of his Majesty's Ministers, such 
laws and regulations as might tend to make those 
settlements less burdensome to Great Britain, and 
more conducive to the improvement of those per¬ 
sons whose violations of law had created a neces¬ 
sity for their removal from Europe. 

From the Reports of Commissioner ih'ggc, whose 
labours were closed in 1821, and from oilier papers 
laid before Parliament, the following accounts of the 
present state of New South Walts are chiefly ex¬ 
tracted, and presented to our readers in a condensed 
form. 

o/thel'opu' * inccase of inhabitants by births, owing to the 

luiioii. "great disproportion between the males and females, 
has been very small since the commencement of the 
settlement, and must continue to be so till the sexes 
approach nearer to an equality than they do at pre¬ 
sent. The whole number of convicts exported to 
New South W'alcs and to Van Dieman’s Land, from 
the year 1787 to ISiiO, was 22,217 males, and 3661 
females; and the present population of all the settle¬ 
ments in the latter year amounted only to 29,407 
persons. The inhabitants of New South Wales, 
amounting to 23,939, are classcNl In the following 
manner, viz. 1307 are persons who came to tlic co¬ 
lony as free bettlcrs; 1409 persons born in the 
settlement; 3255 were become free by the expiry of 
the terms for which they had been sentenced ; 159 
had received absolute pardons; 962 had received 
conditional pardons; 1422 were convicts, but witli 
tickets of leave, which enabled them to work on their 
own account; 220 were serving on board colonial 
vessels; 9451 were convicts in a state of servitude; 
and the remainder, 5668, consisted of children of 
both sexes. The whole number of females, of all 
classes and ages, in 1820, were 6310, viz. 3707 wo- 
ma^ and 2603 female children. It appears that in 
-three years, from 1787 to 1820, during which 
tha'whole numbers transported have been 25,878 per¬ 
sons, the number of the convicts who have died, who 
have lawfully returned to Great Britain, or who have 
made their escape, amounu together to 7080. The 
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greater part of the inhabitants reside cithcrin the town Sontli 
of Sidney (the capital), or in its immediate vicinity. Wales. 
The returns from that place make the inhabitants to 
be 12,079» of whom 4457 are convicts. 

- Whilst this colony has been increasing in numbcK, Moral Con- 
there is reason to hope it has been instrumental in ditioA. 
somewhat improving the moral character of tli|: per¬ 
sons transported to it, or, at least, that their progeny 
is placed in circumstances less exposed to tempta¬ 
tion than it would have been under the tuition of 
such parents in Europe. There has been a gradual, 
but general improvement in the moral condition of 
the society, by the children of convicts arriving at 
maturity; thus forming, with the free settlers, a nearer 
proportion to the convicts than was the case at the 
more early periods of the settlement. The remitted 
convicts, and those whose time has expired, seem, 
in some instances, to become useful members of 
society. Mr Biggo relates, that out of 4376 remit¬ 
ted convicts, including those whose time has expir* 
ed, 369 may be considered as respectable in con¬ 
duct and character. • 

The proportion of landed property acquired by Adjustment 
those classes of inhabitants, maybe considered as of i’roprrty 
evidence of some improvement in their condition among the 
and character. The whole quantity of land grant- 
cd was, in 1820, 389,288 acres. Of this portion, 

20,317 belonged to remitted convicts, and 54,693 
to convicts whose time has expired. Thus those 
cLtsses seem to have a fair proportion of the land¬ 
ed property of the settlement; and wc think it 
may bo inferred from the Commissioner’s Rejjorts, 
tliat they possess a large share of the moveable 
properly likewise, as tliey seem to be the prin¬ 
cipal persons who own vessels and carry on distant 
trade. Mr Bigge remarks, that “ though the free 
settlers have not, as a body, been the most successful 
improvers, either of their own condition or that of 
the colony, yet the best cultivated estates, and the 
greatest quantity of cattle, belong to them, though 
they have not lately engaged in mercantile opera¬ 
tions.” The large grants that have been recently 
made have rendered the quantity of land, held by 
classes of individuals, a less accurate criterion of 
property than it was before those grants were made. 

In the year 1810, the land cleared was to the land 
granted as to 4; but in the year 1820, when the 
land granted was 389,000 acres, the portions return¬ 
ed as cleared were 54,808 acres, or as 1 y's to 7. 

Of the cleared land, in 1820, 16,706 acres were cul¬ 
tivated to yield wheat, 11,270 maize, 1230 barley, 

379 rye and oats, 213 pease and beans, 504 pota¬ 
toes, and 1094 in orchards and garden ground. 

The future progress of this colony must depend AgticuUuK. 
mainly on the productions raised from the soil, and 
hence the condition of its agriculture, including the 
breeding of cattle, becomes a most interesting sub¬ 
ject. The first land settled near Sydney, though 
then moderately fertile, has been exhausted by over¬ 
cropping, so that a considerable expenditure in ma¬ 
nure, or in labour for fallowing, or in both, is indis- 

C ensable to renew its productive powers. It has 
ence become necessary to pay attention to the pro¬ 
duction and proper application of manure, as well as 
to the cultivation of artificial food for the cattle. 

1 
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New South Lucerne, sanfoin, and burnet, aa well as rye-grass 
Wales. ^ n,gajow fescue, have been introduced and gra- 

dually ossimulated to the climate. It has been re¬ 
marked of the grass seeds imported from Europe, 
that their first and second flowering is in conformity 
with the season in Europe, but that tlio next time 
they dower according to the season of New South 
Wales. The cost of reclaiming an acre of forest 
land, of converting it into tillage, and of sowing it 
with wheat, is calculated to amount to L.6, lO.*-. 
The cost of the same operation to fit it for muiac 
would be 1,. 5, 8s. 6d. Mr Cox, the surveyor, has 
estimated, that on a farm of fiO acres, when tlic go¬ 
vernment supplied subsistenco for six months, tlie 
expence would exceed the produce L.5, IDs. the 
first year; that in the second year the produce would 
exceed the expenditure L.4D, 10s., and in the third 
year L.Sfi, 10s.; after which, recourse must be had 
to the renovating power of manure. Maize and 
wheat are grown on the same land in one year; the 
former when hoed well, and twice hilled up, being 
found a good preparation for the latter. Wlicat is 
sowed in Marcli or April, and harvested in November. 
Maize is sowed in November and gathered in April. 
The produce of wheat on the Ilawksbury settlement, 
from 1H04 to 1814, was from ‘l\ to 25 bushels to the 
acre, and since the last of those periods from 15 to 
20 bushels. The land on the rising ground is inferior 
to tliat on the borders of the river, but the wiieut 
grown (III it, tliough yielding less in quantity, is of a 
superior quality. Mr Oxley, the .Surv(.'yor-f*encral, 
thinks the average produce of wheat on the colony 
docs nut exceed lo bushels to the acre ; whilst, on 
land of similar quality, the produce of maize is from 
30 to (iO bushels. Ttie price of wheat has been from 
lls. to I2s. (id.; of maize from Ss. to 7s. per bushel. 

Besides the grains, attempts have been directed to 
several articles whose cultivation appears suitable to 
the climate. Flax has been grown with success, but 
has not been extended from the very limited demand 
for it in the settlement. Tobacco lias been well pro¬ 
duced, but Isom want of suflicierit practice in curing 
the leaves, the tobacco of Brazil has been so gene¬ 
rally preferred, as to leave but little inducement to 
grow it in the colony; though of late, some improve¬ 
ments in drying ofler n prospect of more success. 
Vines have not yet been prosperous, owing to blights 
which probably have arisen fruin improper exposure 
to prevailing winds. As this is an object of great 
importance, Mr J. Macanhur has paid much atten¬ 
tion to rectify any errors, and hopes arc entertained 
of more favourable results in future, than have hither¬ 
to been produced. The same gentleman, one of (he 
earliest settlers, with his characteristic spirit, ha.s 
been at pains to introduce the olive, and as far as 
can be judged from the trees, which arc yet but in 
their infancy, with the greatest earnest of success. 
All the finer fruits of Europe are most profusely 
brought forth, and in some gardens, the choicer kinds 
of the tropics arc successfully cultivated. 

Cattle aud Tlic breeding of cattle must, however, be the most 
n ool. |.|,Q prosperity of the colony for some 

years to come. The numbers of homed cattle have 
quintupled between the years 1810 and 1830. In 
the latter year they amounted to .54,103; besides 


VV A L 747 

those tame a race have grown up wild in the ^<outh 

woods, derived from some stock which early strayed 
from the settlement, and wliich were supposed to'*'*''’''^ 
have perished, till their offspring were discovered in 
large herds in the interior. Tlie slicep have been 
tripled in ten years. In 1820, they amountedtoDO,487. 

Mr Macanhur has a finck of 6800, of which about 
300 arc pure Merinos, and yield wool of excellent 
fineness. As tlie duty on wool from New ISouth Wales 
has been reduced to 3d. per lib. in Great Britain, 
eager hopes arc entertained of success, which will 
naturally tend to increase the numbers, and to im¬ 
prove the quality of the wool. The average weight 
of tlic fleeces of the New South Wales Merinos is 
about 2 lb. 7 oz. Some few bales of that wool liavu 
been sold in England at .5s. 6'd. per lb., and one at 
10s, 4d.; but the far greater part have hitherto sold at 
about3s. The importation into Great Britain has been, 
in 1819, 71,299 lbs.; 1820, 112,616 lbs.; 1821, 

17.5,43.1 lbs. The increase of horses has been in 
nearly the same ratio as the slieep. In 1810, they . 
were 1114, and in 1820, 3639. They arc generally 
of the European breed, with a mixture of the Arabian 
brouglit from India. Pigs and poultry have increased 
in nearly the same proportion as other stock. The 
mineral productions of this settlement are yet but 
slightly ascertained. Iron has been founil about 
eight miles from Port-Dairymple, which is said 
to be equal in quality to that of Sweden. The 
mines have not yet been worked. I'lierc is abund¬ 
ance of coal at lluntcr’s River, about ,50 miles north 
of Port-Jackson. The vein i.s three feet thick, 
was worked by a passage from the river, but is now 
by a shaft 112 feet deep, and the labour of twenty- 
seven men can extract twenty tons per day. In this 
labour, the criminals I'rom Sydney arc destined to be 
employed. Lime, for building, has hitherto been 
burnt froni oyster-shells, as no limestone lias been 
discovered near the settled ports. Common salt has 
been extracted from sea-water, but from tliQ bitter 
not being accurately separated, the culinary salt 
of England, notwithstanding its price, is generally 
preferred. 

The circumstances of the colony are not favour- Manufjie- 
ablc lo manufactories ; but some hats, blankets, wool- nirrs. 
len Stockings, and coarse cloths, have been made 
from the native wool. Pottery wares, of different 
kinds, have also been made, but they have not yet 
acquired the art of glazing them. The most advan -- 
tageous operation of manufacture is tanning; but, 
from want of suiHcient practical knowledge, it has 
been hitherto badly performed. The bark of the 
mimosa, a tree that abounds in the interior, is Aiund 
to enntoin the requisite properties for tanning hides. 

With a little more experience, and with some regu¬ 
lations to prevent damage to the hides on Haying 
them, the colony might supply itself with leatlicr 
from the cattle bred and slaughtered at home. 

Tlie foreign trade of the colony consisU of the iiii- Commerce, 
portations of sugar, spirits, soap, and cotton goods, 
from Bengal; of tea, sugar-candy, silks, and some 
clothing, made of English cloth, from China; of iron 
and hardware,cottons, millinery, wines, portor,cheese, 
and salted provisions, from England j and of sugar, 
tobacco, and spirits, from Brazil. The exportations 
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Nfw StMitli have itithcrto been but iritling. Wool has been 
Wiiles already noticed: seal skins Jind fish oil might have 
, formed returns but for their being charged with high¬ 
er duty in Dngland, if taken by a colonial than by a 
HritUh vessel. Jilxixirtations to China have been 
made of sandiil-wood, and pearl shells, previously 
collected at (he Islands. Some attempu have been 
made to export flour to the Cape of Good Hope, 
and horses to Batavia ; some coals have also been 
shipped for Bengal and for Batavia. The shipping 
of ihfe colony consists of twenty-seven vessel.’j, from 
l.'i to 184 tons burden. This branch of industry is 
much retarded in its growth by the restrictions 
whicli are found necessary to prevent the escape of 
convicts by sea. 

.I'lie external trade lias been assisted by the esta¬ 
blishment of a bank; but the institution has been in¬ 
jured by having suttered its cashier to defraud it of 
nearly L. 10,000, being half tlic capital. 'I'lie princi¬ 
pal circulating medium is the bills of the Govern¬ 
ment, or receipts for stores received by the Commis¬ 
sary, which amount to about L. 40,000. The smaller 
operatioits are performed by means of the notes of 
tlic bank, which are issued for 2s. Gd.. ,^s., 10s., 20s., 
and five pounds. 'Flic legal interest of money in the 
colony was 8, and is now raised to 10 per ecrU. 

By the accounts of the treasurer for seven years. 
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ending September 1821, it appears that the taxes NewSomi 
collected in that period amounted to L. 174,310, 
lOs. and the expenditure to L. 163,790, Ss. The wu 
income ia derived chiefly from port dues, import_ 
daties, licences, and tolls. The chief expenditure 
has been on the establishments for male and female 
orphans, and for public schools—for public buildings 
and works—for salaries to ofBcers—and for pubOo 
and judicial charges. 

In all tlic grants, reservations of land have been 
made for the support of the clergy, and for the main¬ 
tenance of schools. The clergy are under the in¬ 
spection of one of their number, denominated senior 
chaplain. Some Roman Catholic chapels are build¬ 
ing, and one for the Wesleyan Methodists. 'Fhe, 
public services of religion are reported to be atten¬ 
tively observed, 'flie administration of justice is ex¬ 
ecuted in a court established by special act of Par¬ 
liament, in wliicli the Cliief is an English Barrister ; 
and recently an Attorney-General has been appoint¬ 
ed, who is to be the general prosecutor of all ofien- 


See Wentworth’s A7eio Sout/t fVales i Parliamenta¬ 
ry Papers ordered, by the House, to be printed at the 
following dates—-loth June 1822, l9th April 1821, 
13th March 1823, 9th March 1821. tw. w.) 
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HE present state of military science presents an 
imjiiiry of very considerable extent. To take a lu- 
tniiious view of every' branch, would require a coni- 
pa«s of theoretical knowledge and practical experi¬ 
ence, possessed by very few in any service. Even to 
attempt a satisfactory essay on any one of the prin¬ 
cipal brunches would be a task of considerable diffi¬ 
culty ; if recent autliurs, of known ability and experi¬ 
ence, had not discussed many of the most important 
questions, and demonstrated the mutual dependence 
between theory and practice, in all their essential 
bearings. 

Objecu III' In the body of the work, the science is considered un- 

dtis Artidr. der the articles Kohtification,Gunnery, and War. 

The two former take a sufficient view of their respec¬ 
tive subjects; but the latter, including likewise naval 
war, is contracted to the mechanism of columns of 
movement and formation in armies; the operations 
of dctaclimeiits; and a short account of strategy, 
position, and field service. But, as no particular 
notice is taken of the great principles of war, the 
knowledge of which is of primary importance to the 
soldier and the politician, and indeed to the general 
observer, as the only safe guides in the judgment of 
operations; and as the improvements in this essential 
branch constitute the most valuable feature in the 
late eventful wars, we shall endeavour to give as 
complete a view of its principal combinations as our 
limits will allow; and by referring to the most signal 
events in modern times, afford them that illustration. 


which the reader, if not previously acquainted with 
the details of the subject, will immediately obtain 
by referring to any authentic author, in which they 
are more circumstantially described: reserving for 
the conclusion, a few observations on minor subjects, 
of present or future applicability, and a list of the 
autlioritics consulted, or whose works are'of acknow¬ 
ledged utility in the study of the theory, or in judg¬ 
ing the practice of war in military history. 

Jomini has demonstrated that tiie art of war rc- Tlicorj of 
poses upon one governing principle, or what may be War. 
termed the Fundamental Maxim; by the applica¬ 
tion of which all the combinations are good, and 
without which they are all faulty. This maxim con¬ 
sists in 

Effecting, with the greatest mass of forces, a com- 
bitted ojteratioK upon the decisive point. 

To illustrate the subject, it may be observed, that 
the decisive |K>int in war, or what has been termed 
the primitive objective point, is obviously that in 
which resides the principle of strength in an enemy; 
and it follows, that to be able to destroy it in the 
shortest and most effectual manner, must be the fun¬ 
damental principle adopted by his antagonist. The 
mode of effecting this purpose is, however, the diffi¬ 
cult part of the question, because of the infinite va¬ 
riety of circumstances to which it is subjected. But 
tlie theory of war may nevertheless be divided into 
three primitive combinations; because the practice 
is composed of as many branches, each of which de- 
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pend upon particular principica: therefore, a great 
'operation, to be perfect, ought to combine the 
three primitive combinationa; because, then, they 
produce the complete application of the fundamental 
maxim. 

The first of these relates to what is commonly 
termed forming the plan of a campaign, and consists, 
either in an offensive or defensive view, in the art 
embracing the lines of operaliont ia the mott advan¬ 
tageous manner. 

The second is the art of moving the mast forces, 
in the most raj^ manner possible, upon the objective 
point if the primitive or accidental line of operations. 
This is the method of execution, or strategy. 

The third is the art of combining the simultaneous 
application of the mass of forces on the most important 
point f a afield of battle. This branch is usually de> 
signaled by the term Tactics.* 

\.—~J*lan of Campaign. 

A plan of a campaign depends upon six essen¬ 
tial considerations ; 1st, The political situation of 
both parties; Sd, The situation of the moment; 3d, 
The relative force and military means; 4th, Tho lo¬ 
cation and distribution of the armies; 5lh, The na¬ 
tural line of operations; 6th, The most advantage¬ 
ous line of operations. In fonping the plan, it is not 
necessary to have regard solely to the exact balance 
of the relative means of war between the parties, but 
to view them only as they arc important. Terri¬ 
torial and manoeuvring lines of operations are the 
principal object; and though they arc subject to 
many accessory considerations, the rules of the art 
must nevertheless form their basis. Originality and 
great boldness are not incompatible with their appli¬ 
cation ; such, for instance, as the plan which Napo¬ 
leon, in 1800, executed In Italy. No enterprise 
could be more daring, none more rich in great and 
decisive combinations, or more prudent and cautious; 
since, while it menaced the enemy with ruin, no 
greater misfortune could occur, in case of check, 
than the sacrifice of the extreme rear-guard. 

Before we proceed, it may be useful to fix, by de¬ 
finitions, several terms, upon the comprehension of 
which the most important military reasoning depends. 

By a base or basis of operations is meant a frontier, 
the course of a river, a coast, a range of mountains 
or fortresses, or any topographical or political e.xtent 
of country, upon the imaginary line of which the 
corps of an ariny assemble, offensively,—to take their 
departure from thence into the enemy's counfy, 
and towards which, in case of failure, it is intended 
to retreat; defensively,—-to counteract ali die mea¬ 
sures which an invading force may pursue. ^ * 

Lines of Operations are divided i.itu territorial and 
roanicuvring lines. By Territorial Lines are under¬ 
stood those which nature or art lias traced for the 
defence or invasion of states. Frontiers covered by 
fortresses, or defended by nature, with chains of 


mountains, great rivers, or other obstacles, form their 
constituents. Manoeuvring Lines are the disposi-' 
tions of tho general to traverse them ofiensiveiy, or 
cover them defensively. Both these lines of opera¬ 
tions^ are intimately connected. In offensive war, 
the line is an imaginary perpendicular upon the base, 
along which an army operates against the enemy; 
in defensive war, it is oficn tlic same, but stiil oftencr 
parallel to the territorial line. A Line f Commu¬ 
nication is either the same as that of operations, or 
any odicr by which the army receives its supplies, 
and communicates with the base. 

Soma examples will render the definitions more 
evident, _ France and Austria have three great lines 
of operations against each other—by Italy on one 
side; Switzerland and Tyrol in the centre; and by 
Germany on the other. In these the Po, the Meyn, 
the Danube, or a principal road, constitute the mate¬ 
riel of lines; whicii are amenable to only a few rules 
prescribed by their nature. Between Prussia and Aus¬ 
tria again arc three lines—through Moravia, Lusatia, 
and Saxony. ■ Lines of operations are divisible into 
collateral or separate points. Frederick entered 
Bohemia by his central line, upon four points. The 
French, invaded Germany in 1796 and 17j99 upon 
two subdivided lines. Napoleon always operated 
upon one principal line, as did the Duke of Welling¬ 
ton in Spain. 

Thus far no great varifty of combinations seem to 
perplex the view; but in the selection of the parti¬ 
cular line, tho problem becomes difficult; because a 
great multiplicity of circumstances, many of them, 
nut pureljr military, interpose. The political situa¬ 
tion of the belligerents; their relative resources ; cha¬ 
racter and situation of the fortresses; accidental 
strength of their forces; distance by sea; course of 
a considerable river; direction of a chain of moun¬ 
tains ; nature of the country; political state of cither 
party ; jealousy of a neutral, or apprehensions of an 
ally; ali in tlieir turn claim consideration. In gene¬ 
ral, however, the initial application of military masses 
should be, when the belligerents are neighbours, 
upon some part of the frontier, which projects into 
the hostile state; such as Bohemia with regard to 
Prussia, or vice versa, Silesia with regard to Austria. 

But it is a maxim that lines of operations have their 
key as well as fields of battle: in the former, the 
great strategical points arc decisive; as in the latter, 
the points which command the weak'part of a posi¬ 
tion constitute the key. Where there exists a vast 
superiority of force ou one side, tbe key, or great 
strategical point, may be sought at a considerable 
depth in the line of operations; but where the masses 
arc nearly balanced, it is necessarily reduced to a 
relative proportion with the breadth of the base. 
Thus, for instance, the destruction of a French army 
on the frontier of the Netlierlands, would not imme¬ 
diately produce the consequence of the victors 
marching to the capital, unless they had sufficient 


• For the sake of perspicuity, when this term is applied to the instruction of troops, it should be dl.stin- 
guished by the qualilying adjective, Elementary Tactics. Thus also the phrases, science and art of war, are 
used as synonlmous, while we should underetand by the science of war, the knowledge of the theory of all 
its elements; and by the art of war, the skilful application of that knowledge. 
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u’u. superiority to oaesk the principal fortresses which centre, one of the extremities, or the rear of the hos* Wsr. 
^ cover 'her line of defence in that quarter, or some ‘ tile line. An extremity will usually be found most 
other accidental circumstance rendered such a mea- eligible, because, from that point, the rear is easily 
sure practicable. As farther proofs of the relative attained; the centre, only in the case where tho 
proportion between the depth and base of a line of enemy's line is scattered, and his corps separated by 
operations, that of Napoleon in Russia failed on great intervals. 

both its pivots, before the summit was defeated ; and 4<. In this case, the greater number of the corps 
those in Spain, although they were supported by in> should advance upon one of the isolated parts, and 
termediate fortresses, immediately contracted, when endeavour to surround it, while the remainder should 
tlie battle of Salamanca produced consequences occupy a central point to keep the rest of the hostile 
which endangered the western communication with army in check. 

the base. 5. When the principal mass of these corps is di- 

Although it b absolutely necessary to move with reeled into the rear of an enemy, by passing one of 
a mass of force near the enemy, it is more advan- the extremities of his line, one corps should remain 
tageous to march in separate car[M while still at a ' upon that extremity, in order to keep open the corn- 
distance from him, if he has not a concentrated mass munication with the line of operations, while the op- 
ready to act, and there be several roads leading con- ponent is cut olF from his. This corps serves like- 
centrically towards the point intended to be occu- wise to attack him in flank, and to prevent him from 
pied. It is evident, that five corps, of twenty thou- withdrawing out of a faulty position by a secret 
sand men each, will move forward more rapidly to- movement. 

wards any point, than a hundred thousand men, 6. These operations are most advantageous when 
marching on the same road, who can only advance the enemy is at a great distance from his own base, 
with the tardiness inherent in large bodies, and be- The principle may, however, be applied to positions 
aides are encumbered with the immense train of leas distant (two or three marehet); provided the 
their subsistence. Celerity of movement, multiply- difierent corps have no greater distance to traverse 
ing the force of an army by enabling the mass to be to the point of reunion, than that which separates them 
carried alternately upon every point of the line, is from those of their oma advanced posts who face the 
an advantage of dnvaluab^ consequence; but this is enemy. But this ruinhould not be understood os 
not the only reason for rOTommending this method, applying to isolated divisions upon an extended front 
There arc two others, vix. the increased facUity of of ninety or a hundred miles, unable to unite on a 
subsistence, and the'uncertainty into which it throws day of action, and whose movements cannot be si- 
the enemy. multaneous upon the decisive point. The diflercncc 

An army of S0,000 men can find subsistence, in is easily perceived between such operations and those 
central Europe, on every part of their march, by of several corps concentrated in a position, the depth 
merely causing the country, within somo leagues, to of which equals the extent of front, and whose simul- 
contribute to their wants; and if they convey with taneous co-operation is certain before the enemy can 
them biscuit for eight or ten days^ that is, during make an attempt upon their line, 
the first period while corps are in position, or ma- 7. By means of this system, the army occupying 
noeuvring in a contracted area with other columns, a greater space marches more rapidly, and is cna- 
they will be enabled to subsist till the magazines bled to subsist on the roads. Cattle and biscuit 
arc formed. Tlius, military operations are, in a great alone will be required to fallow each corps, in suifi- 
degree, emancipated from the necessity of pre-ar- cient quantity to subsist it when in the vicinity of the 
ranged magazines, and the regular encumbrance of enemy, where the other corps having likewise arriv- 
field ovens. ed, they are obliged to live within a smaller periphe- 

The army which commences oflensive operations ry. The stock of provision will be sufScient, if 
takes the lead in all the movements, and those of tb e equal to the time required for collecting another, 
enemy are necessarily subordinate to them. If, there- 8. Magazines are then formed in the rear as the 
fore, it occupies with a corps, each of the great avenues army advances. They are collected by means of re¬ 
leading to the enemy, he will be in a state of uncertainty gular requisitions made on the neighbouring provin- 
along his whole line of defence or operations, and ces, and enforced by a few troops; pontracts are cn- 
remain in suspense as to the point upon whicli he tered into with the local admihistratidns, and precau- 
ought to collect his masses to oppose them. Upon tionary convoys follow from the frontiers. Cattle, 
these flictf, the following series of maxims are rice, and biscuit, are the most useful provisions; the 
founded: ’easiest to be transported. 

1. When an arnty undertakes an invasion, or acts In this view of the theory of initial operations, such 

offensively, it takes the lead (or, as the French term as Jomini, and other authorities, consider them, no 
it, rinitiative) in the movements. great regard is paid to the waste of human life, by 

2. This advantage precludes the necessity of the frequent want or irregularity of the issue of pro- 

marchiug in mass, until near the point where the ene- visions, or notice taken of the indiscipline which ua- 
my is to be found and attacked; until then, it is pre- turally arises when famine drives the soldier to ma- 
fismle to move in several strong corps, in proportion randing. A relentless conscription system may, in- 
ttt the collective strength of the army, and to direct deed, supply recruits; but they are a very inadequate 
them upon the communications which lead concen- instrument when compared to formed soldiers, 
tricaliy to the point. It remains to examine the art of forming a plan 

3. 'The general direction can only be upon the of campaign or operations in reference to insular 

4 
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%Var. expeditiona. la Uiq application of mattea on the baie 
line of operations by sea, or bv an insular force, 
much difficulty occurs; especially if that base is to 
be obtained by force on an hostile coast; because 
the line of communication from the port whence an 
expeditionary army proceeds to the point where de> 
barkation takes place is lengthened, uncertain, and 
broken. The point of debarkation becomes a se¬ 
condary base.; and unless a friendly fortress, or 
a naturally adrantogeous point, left uMuarded by 
the enemy, can be occupied, the difficulties are 
nearly insurmountable. It is again difficult to des¬ 
patch a large force in one fleet; it is dangerous 
to keep it together, and dangerous to allow great 
intervals; the elements affect the time, connection, 
end order of the convoy; an independent'and sepa¬ 
rate service (the navy) influences the primary organ¬ 
ization and execution; debarkation absorbs much in¬ 
valuable time, particularly that of the artillery, horses, 
and stores. From these causes, a practice has arisen 
of fitting out expeditions not sufficiently formidable, 
with a view of ascertaining the practicability of an 
object, but which, by that very system, is often ren¬ 
dered impossible; for the first landing having been 
efiected, the enemy’s attention is no longer divided; 
he assembles his means of defence, while the second 
convoy is expected, and tli^elay becomes decisive 
of the event. Yet if, in acHnilitary operation, the 
effect of masses simultaneous employed be of con¬ 
sequence, it is in those wbidt commence on the sea 
shore; for the troops have not only to debark and 
act offensively, but also to construct their means of 
security and retreat, in of failure. If we exa¬ 
mine the primary operations of this class from the 
wars of King William to the present period, we shall 
find that, wuh the exception of such os were favour¬ 
ed by chance or particular circumstances, the suc¬ 
cess or failure was dependent upon one or more of 
the following maxims, especially as applied to conti¬ 
nental expeditions: 

1. When an army is directed to make a descent 
upon an enemy’s coasb with die object of penetrating 
into the country, a point of debarkation should be 
selected, where the enemy possesses no local means 
to arrest the progress, such as a fortified city or a 
defensible peninsula. If, however, circumstances 
compel the descent near or upon such a spot, imme- 
diate measures should be taken to mask or capture 
it, and secure the success of ulterior operations. 

2. If the expedition is intended to be confined 
solely to the coast, the point of debarkation should 
pofMss the indispensable qualifications of iheility of 
communication with the neet; security of retreat; 
and reimbarkation. A point possessed of these ad¬ 
vantages is. a fit spot for a temporary base of opera¬ 
tions. 

S. An expedition intended to operate ulteriorly, 
should be ah inUio superior to the probable imme¬ 
diate force of the enemy, so that the success of the 
landing end mych into the country be not proble¬ 
matical. 

4. No combinations of invasion should ^ made 
depending on the co-operation of cor^ expected 
from distant or opposite quarters. It u important 
to have them collected, at much as possible, on or 
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near one point of embarkation, to proceed from 
thence in mass to execute the enterprise. ‘ 

5. In the plan of an expedition, no combinations 
should be admitted which jqclude two or more 

of operations from separate bases. Armies trans¬ 
ported by sea are, from that circumstance, not nu¬ 
merous ; division renders them still weajf:er, and if 
on one point a misfortune occurs, the other must 
reimbark. 

6. In colonial and insular expeditions, it is only 
necessary to combine the means in proportion to the 
strength of tlie object, and with attention to the sea¬ 
son and climate. But on all occasions where the 
reduction of a fortress is in contemplation, the engi¬ 
neer department should possess an adequate materiel 
as well as the artillery. 

All these maxims are in unison with tho leading 
principles of the art of war, or constitute mere mo¬ 
difications to adapt them to maritime affairs. As 
examples of the importance of the first rule may be 
quoted, the landing of the Emigrants at Quiberon: 
being confined to a narrow peninsuio, they were im¬ 
mediately blocked in by the enemy. The Helder 
expedition, though victorious in two battles, could 
not penetrate beyond the neck of the Hqfjrlemmer 
Meer, which makes a peninsula of NortijiHolIand. 

At Aboukir, again, a peninsula, similar results 
would have ensued, but for the circumstance, that a 
communication could bf^ opened on the side of llo- 
setta, which rendered.the position central against 
tho two exterior lines of the enemy ; namely, those 
of Cairo and Alexandria; and^'hnablcd the British to 
carry their mass alternately upon each, and ultimate¬ 
ly with inferior numbers to reconquer that province. 

In the second maxim, the causes are pointed out 
which allowed the expedition to Cherbourg, in 
1758, to reimbark in safety, although no regular pre¬ 
cautions insured the measure; and those which pro¬ 
duced (he disaster at St Cast under General Biigb, 
notwiflistanding every precaution. The Oatend ex¬ 
pedition had me same defects, though, perhms, on 
this occasion the object was considered of sufficient 
magnitude to allow a disregard of the consequences. 

Inattention to the third, had a preponderating influ¬ 
ence at the Helder. The first division having land¬ 
ed, was obliged to wait behind the intrenchments of 
tlie Zyp for the arrival of the mein body. Meimtime 
the enemy, now certain of the point in danger, col¬ 
lected his means, and arranged the plan of defence. 

After three battles, be was only thrown back upon 
stronger ground, in a position where he could neither 
be turned nor attacked in front with probability of 
success. In Egypt, the expeditionary force was 
likewise inferior to ’the enemy, and if the hostile 
commander tod sacrificed the establishments mid 
InstUut at Cm, to collect his forces on one lino, he 
could have resisted the invasion with success. The 
Walcheren expedition, considered in its primary 
combinations and preparatory measures, was a model; 
as also that of the French for the invasion of £g}'pt. 

Both were wrong in the choice of the point of de¬ 
barkation ; but the results were difierent, and, from 
an unconquerable propensity in roan, by the results 
they have been judged. 

'Die expedition to the Helder again furnishes the 
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War. proof* of' the fourth maxim. Had the tvro British 
»~y^a^and the Buuian divisions utrived in time to act in 
mass, within a few hours alter the first landing, tlic 
enomy could not have nihtured an effectual plan of 
defence. But the combinatiqnB required eastcily 
winds for the Itussians and westerly for the British 
reinforcements, and both were, nevertheless, to ar¬ 
rive, if possible, simultaneously on the same spot. 
The Egyptian ex[icditiaii was to be sustained by a 
corps from India and the Cape, by the Kcd Sea, 
which could scarcely, by any chance, arrive in pro¬ 
per time. At Copenhagen, indceil, the two divisions 
from Kugen (an island in the Baltic, where a British 
corps lay in transports) and from England did arrive 
without accident ; but the successive divisions sent to 
the river Plato, to be successively defeated, are a fur¬ 
ther corroboration. 

Tile fifth maxim is sufficiently obvious. Sir John 
Moore’s division was off the coast of Portugal wlicn 
the battle of Vimicra was fought; had it sailed con¬ 
jointly with Sir Arthur Wellesley’s, the result of that 
battle would have brought the Britisli into Lisbon 
mthout a convention. If the division engaged had 
been defeated, a corps on board of ships could not 
have ren^tred the least assistance. In the next cam. 
paign, Sir John operated on several lines from Portu¬ 
gal, and Sir David Baird from a different base (Co¬ 
runna), with the view of uniting at the distance of 
more than 200 miles on a point in possession of a 
formidable enemy. Such combinations produced 
their natural conseqiMnces, the hard pressed re¬ 
treat of the army to Corunna ensued; and, as if an¬ 
other proof were wanting, no sooner were the troops 
compelled to light an action, than another division 
appeared to witness the conflict from the ships, and 
return to England. 

To the deficiency of a proper establishment of 
sappers and miners, with the materiel required to 
enable the engineers to act with effect, many delays 
and failures may be ascribed. It has necessitated the 
severe system of bombardment, and repeatedly ren¬ 
dered the British arms odious, without thereby insur¬ 
ing success. Carcasses and rockets ruin the defence¬ 
less inhabitants, but have no decisive induence upon 
the defence of a regular fortress. 

If we examine the wars in America by the rules 
of art, wc find Lord Amherst operating by the line 
of Lake Champlain upon Montreal, and Wolfe by the 
St Laurence upon Quebec, both successful, and vet 
two years without connection. Next appear isofat- 
ed expeditions traversing a vast continent, deficient 
in numbers, and thcrefure always inferior to the local 
militias on the spot, terminating their career in defeat 
or capture; or'else dispersed along the coast, occu • 
pied in landings for trivial purposes, when rc- 
imbarked, leaving the enemy to boast of successful 
resistance. In the Canadas we behold the key of de¬ 
fensive operations left without a fortress; true, in¬ 
deed, that a fortress does not defend a state—that 
an army must be looked to for that purpose; but 
an army is a frail instrument, and if armies defend 
nations, fortresses defend armies. 

Reflecting on the miscarriages produced by dis¬ 
persing the furces, it appears, that in British mili¬ 
tary combinations it should be a maxim, never to act 


offenmely on more than one point at a fiW. This War. 
rule, a fundamental principle of the Roman policy 
her best days, should have been acted upon in the 
wars of the Spanish succession, wlien that question 
ought to have been decided in the Netiierlands. 

'The consequence of pursuing a multiplicity of oSen- 
sive combinations at the>samo time, was never better 
exemplified than in tlie failures of the simultaneous 
expeditions to Buenos Ayres, Constantinople, Alex¬ 
andria, and Rugen. It follows that small expeditions, 
hovering along hostile coasts, produce no beneficial 
effects. The local garrisons and militia'of the country 
arc generally superior, and a momentary debarkation 
produces in the mind of the enemy not only national 
union, bu( also the ideas of victory. The debarka¬ 
tions at St Malo and St Cast; that under Sir James 
Pulteney at Corunna; moat of those in America, 
were fraught with risks, not counterbalanced by any 
prospects of real advantage^. Those on the east of 
Spain were of a different character; they bad a poli¬ 
tical oUect of importance, and served as a diversion 
which fixed u whole hostile army in that quarter. 

It is a general rule, liable, indeed, to occasional 
exceptions, that the opetations of the land forcee 
should be confined to fixed important points, where 
the olyeci is not only to land, but to conquer and 
maintain themselves. [Uiere is no instance in the 
history of the natiofllurhere a British mass of 
forces met with disaster, when that mass acted by 
itself, or with sufficient preponderance among its al¬ 
lies. From the nature of toe sea line ol operations, 
expeditions, like other military enterprises, must be 
liable to miscarriage; but a right use of the foroes 
will at least increase the chances of success. In the 
selection of the points, much must be left to the cir¬ 
cumstances of the cose, but Uieir importance should 
always be in relation to the risk, expence, and time. 

As these observations apply to great operations 
only, it is unnecessary to advert to flying corps, or 
such expeditions as are merely intended to alarm a 
coast or distract an enemy; because these, in most 
cases of problematical utility, should be very sparing¬ 
ly resorted to; and, at all events, never consist of 
more than a few frigates, with troops on board. 

The geographical extent and insular position of Great 
Britain afford equal facilities for defence and attack. 

Defence, however, when passive, ia allowed to be 
the very worst that can be adopted in the military 
policy of a state; but when the national superiority 
at sea is considered, it becomes evident that British 
operations ought to be offbnsive. With a great num¬ 
ber of garrisons stationed in every quarter of the 
world, the land forces form no where a considerable 
body; those in England being scarcely adequate to 
the local duties, and the relief of such as return from 
abroad. At the commencement of 4 war, although 
the militia is called out, the reinforolmeDts requir¬ 
ed to place distant garrisons, on die war establish¬ 
ment, absorb nearly all the infantry, and leave not 
only no disposable force, but evi% no sufficient 
elements to create new corps in an efficient man¬ 
ner. Hence, three or four years of war pass by 
in preparations on one side, and in conquests oo 
the other. Millions are spmit, and vast sacrifices 
made, to arrest the progress of Ae enomy; humiliat- 
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Ww. ing often are made, adiieh the opponent, blinded by 
success, has the imprudence to reject Then, forced 
to still greater expence, other campaigns follov, to rc- 
cofcr what was lost in the first. By a rational system of 
'preparation wars might be terminated in a short pe¬ 
riod, or altogether prevented; end yet long wars, tho 
real cause of the prodigious national debt, are brought 
about by an ill-judged prejudice against a standing 
army, backed by atilt weaker ideas of economy. 
Since regular afmies have been maintained in Europe, 
the obvious utility of having at least some disposable 
force to give weight to negotiations, requires scarce¬ 
ly an argument. Instead of three battalions, the 
only applicable troops in 1792-3, which were sent to 
Willemstedt, had Great Britain possessed 2,7,000 dis¬ 
posable troops, the National Convention would have 
paused before it declared war; or this.force would 
immediately have influenced the rcconquest of Bel- 

E 'um. Even a year later, such a national force could 
ive averted the consequences of the action of 
Hooghledc, the retreat from Dunkirk, and the final 
evacuation of the Netherlands. In the late war, 
the inability of Great Britain to act from the first 
with vigour compelled her to fight twenty-one years, 
with incalculable waste of blood and treasure, merely 
to restore the balance of power; and the nation, 
which at first had only t^cc battalions for service, 
ended, in 1814, with a mras of more than a million 
of men in arms.*^ 

In a military point of view, the economical system 
has been productive of immense losses to the nation; 
but if, under given circumstances, in time of peace, 
the army must be very generally reduced, care should 
be taken not to destroy the elements of regeneration. 
On a war breaking out, all the troops in the king¬ 
dom should be brigad^, with their generals, staff, 
field train of artillery, commissariat, and medical 
officers, and concentrated os much as possible, for 
the purpose of rapidity of execution, and creating 
habits of duty in laree bodies, which the staff and 
commissariat generally begin to learn when before 
the enemy,—at a period when all parties should 
be fully acquainted with them, and when mistakes 
may be fatoJ. The orders of Government' are thus 
executed as soon as issued, and that species of con¬ 
fusion is obviated which all who served in the begin¬ 
ning of the late war must have witnessed. 

Till the beginning of the present century, plans of 
operations were usually arranged in the Cabinet, by 
superannuated officers, on obsolete principles; or by 
Ministers without profbssionai knowledge, upon com¬ 
binations entirely political. The Austrian Govern¬ 
ment wai particularly unfortunate in this system, 
nans, calculated with the precision of summer 
manoeuvres, where every march, battalion, and de¬ 
tachment W 9 j|p prescribed, without adverting to the 
measures orthe enemy, tied the bands of the ge¬ 
nerals, who were never anccesafui against a for¬ 
midable enemy but when th^ disobeyed their in- 
atmetions, os £ngene did at Sfenta. Bqt when Fre¬ 


derick traced his own plans of campaign, although 
even ho was not fully sensible of the laws which 
should regulate territorial and manoeuvring lin« of 
operations, still circumstances and superior tact soon 
led him into the true system. Jomini blames, with sa¬ 
gacity, some of his initial operations; but he does not 
sufficiently consider his circumstances and his era; 
he compares the operations of Napoleon, with all the 
resources, fortresses, population, and revolutionary 
excitation of France, together with the adventurous 
gambling of his hero, to the conduct of a sovereign 
who had his native throne to defend; without a mili¬ 
tary frontier, with a scanty population, a barren soil, 
and no pecuniary means but such as arose from his 
economy; and yet he rose superior to all the difficul¬ 
ties of his situation, thawgh under circumstances more 
unpromising than those which ultimately hurled Na- 
pofeou from his throne. 

IL^Manceuvring Lines of Operalionu 

The connection between manceuvring lines and 
those which nature has marked out, and the views of 
the gcneral-in-cliicf, form separate classes, each 
named after the nature of that connection. 

1. Simple lines of operations are those^hen an ar¬ 
my operates in a single direction from a frontier, 
without, forming detached corps. 

2. Double and multiplied tines, when an army acts 
upon the same frontier with two or three isolated 
corps, towards one or several objects. 

3. laterit^iues of operations are formed to oppose 
several hostirc lines, and arc so directed as to possess 
internal connection, and enabled to move and ap¬ 
proach each other, without allowing the enemy to 
oppose a superior mass to them. 

4. Exterior lines, on the contrary, possess the op¬ 
posite qualities; they are such as aa army may form, 
at the same time, upon the two extremities of one or 
several hostile lines. 

5. Lines upon an extended front are those which 
are arranged upon a great contiguous dcvelopement 
by isolated divisions; but still belonging to the same 
mass of forces, and operating upon the same object. 
Under this head are comprehended, likewise, lines 
formed by two separate corps upon one given extent; 
they are then double lines upon a great front. 

G. Deep or lengthened lines are those which, com* 
mcncing at their base, pass over a great extent of 
country before they can attain their object. 

7. Concentric lines of orations are either several 
or a single line subdivided, moving from distant 
points in order to arrive at the same object, in front 
or in rear of their base. 

8. Eccentric lines designate a single mass starting 
from one ppint, and dividing itself in order to form 
several diverging lines upon isolated objects. 

9. Secondary lines are those in the great combina¬ 
tions of two armies, which designate their relative 
connection while operating upon the developcment 
of the same frontier. 


* According'to authendc documents, this mass amounted to 1,116,813, including navy, East India, and 
local militia force, bat exclusive of yeomanry and volunteers. 
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W«r. 10. AccidenUd lines are produced in the origin^ 
plan of campaign, when unexpected events necessi¬ 
tate a new direction for the operations. They are of 
the highest importance, and rarely adopted but by 
gcnerws of the first abilities. 

Formerly, lines of operations were considered only 
as they effected the materiel of armies; it was even 
advanced, that armies encamped near their maga¬ 
zines had no lines of operations; but an example will 
prove tlic fallacy of this opinion. Supposing two Frcncli 
armies encamped, one on the Upper Rhine in front 
of Brisac, and the other on the Lower Rhine in front 
of Dusseldorf, with both their magazines in the safest 
place, that is, behind the river. These armies must 
have either an offensive or defensive object, and there¬ 
fore have territorial, as well ^ manoeuvring lines of 
operations. 1st, The territdrial defensive line will 
extend from the point of their position to the point 
which they are to cover; therefore they would both 
be cut off if the enemy occupied that point before 
them. If Melas, with his army, could have subsist¬ 
ed near Alexandria in Lombardy, after the battle of 
Marengo, be was no less cut off from his line of ope¬ 
rations as long as his victorious opponents occupied 
the line of the Po. 2d, Their manoeuvring fines 
would be a double against a simple one, if the enemy 
concentrated his masses to crush one of the armies; 
it would be a double external line against a double 
internal, if the enemy formed also two corps, but so 
directed that they could be united most readily. 

Tho article in the EdMurgh /2cw’e% on the work 
of Jomini, makes the following able reArks on lines 
of operations: Among all tliese lines, the simple and 
interior are the best, particularly when combined, as 
being most congenial to the great principle of carry¬ 
ing a moss of troops upon the decisive point. A few 
remarks win make the truth of this apparent. If an 
army advances from its base of operations upon one 
line, it is clear that the general commanding will have 
but two important dangers to provide against; first, 
that of his troops being attacked unawares; and, se¬ 
condly, that of being turned and cut off from his 
communications with his base. The most effectual 
method of guarding against either is, to attack the 
opposing enemy first, or, as the author calls h,preiidre 
I’mitiative ; And if, in so doing, the assailants can 
place themselves in such a position, that a victory 
will give them the meant of utterly destroying their 
adversary, while a defeat will not be of material de¬ 
triment to themselves, the manoeuvre mutt be con¬ 
sidered os a'perfect one. Mow, a single and interior 
line has a manifest advantage over every other in aid¬ 
ing such an operation. An nnay which moves upon 
double, exterior, or multiplied lines, must be weak¬ 
ened in proportion to the number of its divisions. 
The general has many combinations to httend, and 
many dangers to guard against; bis columns being 
on many roads and unconnected, must also be de¬ 
pendant upon many persons and many orders. Ob¬ 
stacles will be multiplied at every step; and errors 
cannot be known or corrected without much loss of 
time. The success of his plan must depend upon 
the exactness and concert between the different di¬ 
visions ; a misfortune attending any one vitiates or 
destroys the whole project, and yet each column, se¬ 


parately, will be too weak to strike an important War. 
blow, if a favourable opportunity should occur. Th^ 
will suffer severely from mishaps, and they cannot 
well take advantage of misfortunes. 

“ An army that manoeuvres upon simple and in- 
■terior lines gets rid of all these incumbrances; the 
troops will be together and weU in hand, with the 
general upon the spot, ready to rectify errors, and 
to superintend every movement; and upon which¬ 
ever road be marches against an enemy acting upon 
double or multiplied lines, his combinations must be 
more simple, and his numbmrs must be superior; he 
will have the power of overwhelming whatever divi¬ 
sion of bis adversary he may meet with, and, by thus 
disorganizing his opponent's plan of campaign, en¬ 
able himself to cut off their communications, or to 
attack their columns in detail. We will suppose, 
however, that, finding their line penetrated, they 
might, by great exertions, unite tne remainder of 
their scattered corps by a retrograde movement; but 
they will hardly be able to cover their communica¬ 
tions, which .^lust be nearly as numerous as their di¬ 
visions, and the attacking army will give battle in 
the execution of a preconcerts plan, while they 
will be in the confusion of a baffled one. If the 
great principle, however, of carrying a mass upon the 
decisive point has governed the general who advances 
upon the simple line, he'Mtill, by a victory, deprive 
bis foe of retreat, and utterly destroy him; while, if 
he fail, his communications are still open, and, from 
want of a plan, tlic pursuit cannot be very vigorous.'* 

Hiese remarks upon manoeuvring lines are well 
illustrated in modern military history. In the Seven 
Years’ War, Frederick had the choice of attacking 
Austria, on bis JeA, bp Silesia into Moravia, in the 
centre through Lusatia, and on the right by Sax¬ 
ony, both into Bohemia. Hia natural territorial 
line was, undoubtedly, the first of these three; be¬ 
cause, while his own ffank was covered by the for¬ 
tresses of Silesis, he could penetrate at once into 
the vitals of thj;) Austrian dominions, and masking 
Olmutz, tlircaten Vienna. He did not feel the ad¬ 
vantage of this line until the third campaign, when 
he was every where outnumbered by the enemy, and 
yet even then be might have had signal success, if 
his besieging train, Ac. had been in more efficient 
order and better applied. From this period he be¬ 
came sensible of the superidr utility of central lines, 
and from 1758 he operated successively with his 
principal mass in Saxonp, Silesia, and Brandeburg: 
the same troops were victorious in all these quar¬ 
ters, by alternately reinforcing each corps so as 
to attain a superiority. Having missed the op¬ 
portunity in 1757 of deciding'the war by a auc- 
cessful invasion, be at last gloriously saved hia 
kingdom by this new system. All these suc- 
cessies belong to the three first class# of simple, 
double, and interior lines of opentions. Hioie of 
his adversaries, on the contrary, were qlways of the 
four^ and fifth, exterior lines, and lines upon an 
extended front. For, on looking at Uie map of the 
seat of war, it will be readily observed, that ho ope¬ 
rated within Uie triangle formed by Dresden, Bres- 
law, and Custrin, while the enemy menoeuvred out¬ 
side of that figure. After the battle of Hochkirch, 



WAR. 

'War. iudeed, wbea thi^ area waa broken in, be made a the Rhine, and of the Sambre and Meuse, moved fl-om 
master stroke, by uniting his three armies in Saxony, the extremities t>r their base to take a concentric di* 
and thus wresting from Ddun the adrantages of his rection on the Danube. As in I794i, they formed two 
victory. The operations of that crisis belong to the exterior lines. The Archduke Charles opposed his 
tenth, or accidental lines, in which Frederick has own in an interior direction to be more readily con- 
never been surpassed. To this class belong, like- centrated, and seized the critical moment, while tho 
wise, his invasion of Bohemia, after raising the siege corps of Count Latour was covered by the Danube, 
of Olmutz; his march into Silesia and manoeuvres to steal some marches unperceived by Moreau, and 
before and after the battle of Liegnitz, in I 76 O; and to throw his mass upon Jourdan, who was routed at 
his central position at Buntaelwitz, by which he kept Wurtzburg. This decided the fortunt- of the cam- 
the enemy divided, in 1762. Germany, and compelled Moreau’s deep 

The French operations in Ifanover were not more lines to retreat into France, 
successful. In 1758, they formed two lines of oper- Meanwhile Napoleon commenced his extraordi- 
ations, in Hessia and on the Wezer, upon a deve- nary career in Itujf, as Frederick had recommend* 
lopement of 800 miles. Prince Ferdinand manoeu- ed half a century before: his system was to divide the 
vnng upon their extreme left, had only isolated corps enemy, and force the Austrians and Piedmontese to 
to contend with, and drove them across the Rhine, take two exterior lines. They fell into the snare, 
Marshal Contades, after the battle of Crevelt, felt and he defeated them separately at Mondovi and Lo- 
thc advantage of the line of the Rhine, all the for- di. An army had assembled in the Tyrol to relieve 
tresses being in his hands; but while he acted with- Mantua; it was led on in two lines separated by a 
out vivacity on his right. Prince Ferdinand took a lake (Guarda). The French general raising the siege, 
central direction, and broke the concert between the hurried with the mass of his forces to meet the first 
two hostile armies, who, at the end of the campaign, column at Brescia, and routed it; the second column 
lost nearly all they had gained, having spent their arrived soon after on the same ground, and was like- 
time in disjointed marches, and in writing prqjets wise driven back upon the Tyrol. Wurmser deter- 
and counter projets. After the battle of Bergen, in mined to cover the two lines of Roveredo and Vi- 
1759 , the French, grown wiser, united all their forces cenu; Napoleon, after defeating the first and drivj. 
in Hessia ; they made conquests, which even the de- ing it into the Lawis, changed his direction to the 
feat of Minden did not wholly repair. In 1760, right, passed through the gorges of the Brenta, upon 
Marshal Broglie persisting in operations in mass, the left line of the enemy, and forced the wrecks of 
made a respectable campaign, but the next two, this fine ara\y into Mantua, where it ultimately ca- 
arinies were again formed at a great distance ; Prince pitulated. 

Ferdinand again was beforehand with them every In 1799* the system of Carnot again prevaile^. 
where; at length tlicy approached each other to at- France, twice punished for operating with two ex- 
tack, but, for want of concert, were' defeated at Fei- tcrior lines, now adopted three. An arrajr on the left 
linghausen. observed the Lower Rhine, one in the centre was on 

In comparing the constant difierence of the lines the Danube, and a third occupied Switzerland. These 
of operations which the Austrians, Russians, and armies could not unite till they reached the valley of 
French adopted, with those of the Prussians and the Inn, eighty leagues from their base. ^ The Arctic 
Hanoverians, their opposite results are at once dU- duke uniting his forces in the centre, gained the vie- 
covered. tory of Stockach, and the Helvetian army was con- 

During the wars of the Revolution, the Duke of strained to evacuate the Grisons and Eastern Swic* 
Brunswick's march into Champaign was a simple line, zerland. In their turn the allies committed the same 
but wanted corps to cover the flanks and activity in fault; instead of pursuing the conquest of this cen- 
the execution. The recovery of Belgium by the tral bulwark of Europe, they formed a double line in 
Austrians was also effected by operating in mass; Switzerland and on the Lower Rhine. ^ The army in 
but on the French frontier they wasted their time in the former country was ruined at Zurich, while that 
sieges, and acted upon exterior and eccentric lines, in the latter was trifling about Manheim. In Italy a 
The French operatra in a similar manner, but hav; double line was formed by the French; one towards 
ing a line of fortresses and numerical superiority^ Naples, where 32,000 men were employnd to no por- 
they were at last successful, and expelled the allies pose; while the other, on the Adige, was too weak, and 
from Belgium. This worthless system was then cried suffered severe loss. At length, when the army of 
up, and denominated Carnots. Accordingly, in 1795, Naples returned towards the north, it committed the 
the French persisted in acting on double lines. They fault of taking a direction from that of Moreau, 
manoeuvred on the Rhine, by Dusseldutf and Mon- Suworow took an able central position, marched 
heim: CIcrfkit operaUng centrally, carried his masses gainst the first of these armies, and defeated it with- 
alternately from right to left; gained the decisive in a few leagues of the other, 
victories of Manheim and the lines of Mayence, and In 1800 the scene changed again. Napoleon, 
throw the French army of the Sambre and Meuse having returned from Egypt, displayed a new combi- 
back across the Rhine to cover the Mozelle, and nation of the lines of bperations: 150,000 men filed 
Pichegru under the cannon of Landau. off on the flanks of Switzerland, opening, on one 

In 1 796, the French in theirlinesof operations on the tide, on the Danube, and on the other upon the Po. 
Rhine, still copying Frederick's faulty system of 1757, This masterly combination secured immense advan- 
and their own of 17941 and 1795, were not more sue- tages. Modern Europe had not as yet presented 
ceuful than the preceding campaign. The armies of such operations. The French armies, forming two 
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War. interior lines,which reciprocally sustained each other, 

forced the Austrians to take a contrary or exterior 
direction, wiiich disabled them from communicating 
together. By this arrangement, the reserve army 
cut off the communications of Mclas with the base, 
while it preserved all its own, with the army of 
the Rhine,* which constituted its secondary line. 
A reference to the map of that seat of war will show 
Moreau posted at Stockach and Zurich, and Kray 
facing him dn the north side of the Danube. In 
Italy, Napoleon on the Po, at Pavia, and Tortona, 
with a corps at Verceil, completely insulating Me- 
las at Alexandria; while the French command* 
er, in case of check, had all the gorges of Swit¬ 
zerland, the St Bernard, Simplon, St Gothard, and 
Splugen open. The events of that period offer con¬ 
vincing proofs of the decisive effect ofa proper choice 
of lines of operations. 

Ill a subsequent campaign, Napoleon, breaking up 
from Boulogne, and directing several corps through 
central Germany to approach the Danube, suddenly 
turned the position of Mack at Ulm, and, placing him- 
BcU'upon his communication, forced him to surrender. 
But in this campaign Jiis fortune began to blind him. 
rorgcttini^ that he had no base of operations nearer 
than the llhinc, he hurried forward to Vienna, and 
thence to meet the Russians in Moravia. Prussia 
was in arras; an English corps had reached the west 
of Germany ;■ Bohemia had risen in mass; the T}'- 
role.ms made a successful resistance; and the Arch¬ 
duke Charles, offer crippling the French army of 
Italy, bad advanced to the vicinity of Vienna. At 
this moment, with only a small reserve at Frankfort, 
the AuHtro-Russians, who had every interest to tem¬ 
porize, hazarded the battle of Austerlitz; and bis good 
fortune, and the imprudence of the allies, saved him 
from a dilemma from which that victory would not 
have relieved him, but for the pusillanimous feelings 
which signed the peace. 

Similar manoeuvres towards the sources of the 
Saala prL.'uced the disasters of tlic Prussians at Jena 
and Auerstadt. But in this war, Napoleon became 
still more enamoured of deep and baseless lines of 
operations ; the baneful effect of wliicii he whs not 
destined to feel till the campaign of 1813, wlien he 
invaded Russia witiiout a true base nearer tlian the 
Rhine, ills secondary base on the Vistula bore no 
relation to the depth of his line of operations, inter¬ 
sected by the Niemen, the Dwina, and a solitary 
waste of endless woods and heaths. Although he 
operated on a simple line, the immense distance from 
his base left him without cominuiiications. The ex¬ 
tremes or pivots of the secondary base were already 
turned and broken, when Kutusoff moved to the rear 
of his flank upon Kaluga, towards tlie Berezina, and 
destroyed the greatest army recorded in modern his¬ 
tory. The next year, though his lines were shorter, 
circumstances were totsdiy altered; he operated with 
ability in mass; but being greatly inferiur in horse, 
and the allies manoeuvring likewise in mass, the first 


batties were indecisive, till his adversaries, operating War. 
upon double exterior lines,—on this occasion appli* —■ y — 
cable from their great superiority in numbers ami in 
cavalry,—moved again round tho flank, and decided 
the question at Leipsig. 

Meantime, the Duke of Wellington, in die Penin¬ 
sula, cunclando reslituit rent. Opposing a single line 
against a single line, he saved Portugal by his mas¬ 
terly position of Torres Vedras, without a battle. 

Next, he drove the enemy from the frontier for¬ 
tresses, by alternately carrying his masses across the 
Tagus. His line was shorter from north to south 
than that of the enemy, and he caused them to in- 
creose theirs by the destruction of the bridge of Al- 
meras. Thus be forced his opponents to operate 
exteriorly. After the victory of Salamanca, his 
march into Spain was by two interior lines; and 
tliough this operation has been blamed, because it 
ended in a retreat, we forget that the enemy was 
obliged to abandon the south, or one half of Spain, 
to produce it. The next operation was upon a single 
and decisive 'line. enemy was encountered at 
Vittoria before he could concentrate his forces, cut 
off from his base, and driven headlong into Pampe- 
luna. 

This comparison of the combinations and results AdinniAKe- 
of the most celebrated campaigns shows, that all the 
lines of operations that have been crowned with sue- i^' 
cess depended on general principles, of which the 
following are the principal heads. 

1. A double line of operations iradvantageous, if 
the enemy has, likewise, a double line; provided 
theirs be exterior, and at a greater distance than 
yours, and unable to unite without first risking a 
battle. 

2. An army possessing interior lines, more con¬ 
nected than those of the enemy, can, by strategical 
movements, destroy them successively, by carrying 
the mass eff forces alternately upon each point, os 
exemplified in the campaign or 17S8, and subse¬ 
quently at Manhcim and the lines of Mayence; at 
Wurtsburg and Emmendingen; at Lonato and Cas- 
tiglione; Trcnte and Bassano; at Stockach and Zu¬ 
rich ; Abendsberg and Eckmuhl, &c. 

3. In order to effect this movement, a corns should 
be leff before the army which it is intended to keep 
in check, with orders not to engage, but merely to 
retard the march, by taking posts behind defiles or 
rivers, and retreating towards the army. 

4. From the above premues, it follows that a 
double line of operations against an enemy, whose 
corps are in closer connection, will always be unfor¬ 
tunate with equal numbers, if the enemy profits by 
the advantages of his situation, and manoeuvres wim 
rapidity within it. 

5. A double line of operations becomes still more 
dangerous, when its parts are separated by several 
days' march. 

€. Simple and interior lines, on the contrary, are 
always most safe; because they admit the action of 


* Army of the Rhine, of the Sambre and Meuse, were names given to French armim, although tliey 
wore not always on these rh'ers. 
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Wat. the mass of forces against the isolated divisions of 
the enemy, if he be so imprudent as to venture on 
action. 

7. A double line of operations, however, may be 
adopted with success, if the forces employed are so 
much greater, that superior masses can be presented 
to the opponents on both its parts. 

8 . Two interior lines, mutually sustaining each 
other, and facing two exterior lines at a certain dis¬ 
tance, must avoid being compressed into a small 
area; for the exterior hostile lines might thereby act 
simultaneously. 

9 . Again, they should not operate at too great in¬ 
tervals ; for the enemy might nave time to crush one 
of these divisions, while it is weakened by detaching 
to the other, and thus gain a decisive advantage. 

10. It being the interest of a commander to di¬ 
vide and isolate the opponent’s forces, his manceuv- 
ring lines should never have the object of drawing 
the whole hostile forces upon him; as Tempelhoff 
boasts Frederick to have done in the campaiirn of 
1760. 

By reference to thcprecedingsketchoftheoperations 
in late w<irs, the value of these rules is everywhere ob¬ 
servable. When the details in history arc examined, 
such as they are presented by authors acquainted with 
the art of war, they form a key, which opens an uner¬ 
ring way into all the causes of success and misfor¬ 
tune. Thus, ill what has been said on accidental 
lines of o]K*ration, it might have been added, duit 
Napoleon did not know how to avail himself of them, 
when he was advised to operate by the right bank of 
the Flbe, and change his direction upon the pivot 
of Magdeburg, instep of risking the battle of Lein- 
sig, and suffering, in violation of the eighth rule, 
the enemy to place him between two fires. Nor, 
in Champaign, in ISl^, when he operated at too 
great a distance, overlooking the ninth rule, which 
gave the allies time to force the gati*.s of Paris, thus 
employing the just system of throwing the mass of 
their forces upon the most important point The 
Duke of Wellington’s defensive campaign in Portu¬ 
gal hinged upon a prudent application of the second 
rule ; and Napoleon, in 181 i, could not have resisted 
80 lung as he did in France, but by the same sys¬ 
tem ; although the allies, at that moment, conducted 
tlieir operations on the seventh rule, perfectly appli¬ 
cable under the then existing circumstances, yet the 
vast superiority of internal lines remainetl evident. 
But when his eccentric movement placed hhn out of 
die sphere of real operations, the allies applied die 
diird rule with penect success, and eneeted his 
fall. 

In order to complete the view of territorial and 
manamvring lines, it is requisite to consider them 
os they are affected by the configuration of fron¬ 
tiers. 

1 . In order to operate with advantage, there 
should not be two different armies upon the same 
frontier; because, 

2. Double lines will always fail, with equal 
chances, against a single line, os has already been 
shown. 

.S. Interior lines resist with advantage against ex¬ 
terior lines, either upon the same, or upon two dif- 
TOU VI. FAUT II. 


ferent frontiers. The objection that Pichegru proved 
successful in 1794 is not valid; because Prince' 
Coburg did not avail himself of his interior line, but 
acted by detachments, while he remained inactive 
with his mass, inferior in strength, and unsupported 
by fortresses on the Hanks. 

4. When the hostile fortresses «re scattered upon 
a line of great extent, the most advantageous ma- 
ncEUvring fine is upon their centre; as the Russians 
experienced to their cost, in the beginning of the 
ciimpai^i of 1812; but on all odier occasions, Ae 
best direction is iqwn one of die extremities, and 
from tbence on the rear; as exemplified in 1800, 
in Italy; in 1805, in Bavaria, and the next year at 
the sources of the Mein and Soala, &c. When central 
masses are moved with ability against scattered corps, 
all other things being equal, they must always be 
siiecessfiil, oRen even without a batde: as when 
Moreau making demonstrations against the left of 
Kray, near Hiiningen, moved rapidly into Switzer¬ 
land, whereby the greater part of Swabia fell into his 
hanebs without an action. The march of the Duke 
of Wellington upon Madrid and Burgos produced 
the immediate evacuation of the south of Spain ; and 
the movement of Kutusoff upon Kaluga, forced the 
French from Moscow and out of Russia. 

S. The configuration of a frontier may have im* 
portant influence on the direction of lines of opera¬ 
tion. (Viitral positions, forming salient angles to¬ 
wards the enemy, such as before observed, Bohemia 
forms towards Prussia, Switzerland towards Austria 
or Saxony, as it was circumstanced in 1813, are the 
most advantageous; because they are naturally inte¬ 
rior, and lead to the flanks and rear of the opponent's 
defensive line. The sides of these salient angles are 
therefore so irafiqrtant, that all the resources of art 
should be added to diose of nature to render them 
impregnable. Switzerland and Bohemia are sufli- 
ciently proved to po.ssess these natural advantages ; 
but Saxony appears more dpubtful, because Napo¬ 
leon was at length defeated at Lcipsig. Yet, it was 
his conviction of these central advantages that made 
him neglect to change the line of his operations upon 
die pivot of Magdeburg: and if we examine the 
character of the operations, though die allies were 
nunicrica 11 y,andespecially in excellent cavalry, supe¬ 
rior, we discover that when his defensive raanceuvres 
were conflned to a moderate distance from the 
Kibe, and the ridge of die mountains of Bohemia, 
no impression could be made ujion him; but his sys¬ 
tem was solely diat of attack, and his impatience 
sought die Prussians deep in Silesia, the grand army 
beyond the defiles of Bohemia, ami the northern 
army in the sands of Berlin; not huccessively, but all 
at the same moment. He was thus on all sides in¬ 
ferior, but not dislodged, dll, by his own indecision, 
he allowed the enemy to turn both his flanks simul¬ 
taneously, Olid to bring him to action between two 
fires at Leipsig. We may take occasion to revert 
once more to the double exterior lines of the allies, 
here, and in 1814, in Champagne. When each of the 
armies o]^rating exteriorly amounts to 120,000 or 
150/X)0 men, they possess a consistency which ob¬ 
viates all need of co-operation; for, admitting the 
enemy to be even stronger, there is not a great dit- 
5 p 
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w»r. parity of fwce between the parties, which can be clo- one's own. Now tlie lines F O H, by means of tlie War. 
ployed and brought into action on the same field of prolonged position, and the angle formed towards' 
battle: hence the weaker army can decline u Inittlc, the extremity of the enemy, always preserves the 
and in both these cases, where the allies had great conungnication with the base C D. This constitutes 
swwriority of cavalry, they could begin and break the application of the manoeuvres of Marengo and 
on a battle at their pleasure; as they proved at the' Jena. 

first battle of Lciiisig or Lutzen, and at Dautsen. When the theatre of hostilities is not near the sea, 

6. Where no such central position or territorial it will be still circumscribed by some great neutral 
projection exists, the same eflect may be produced power which guards the frontier, and incloses one 
by tlie relative direction oi' tiie manoeuvring lines, side of the quadrangle. No doubt this barrier is in> 
as exemplified in Plato CXXI. fig. 1. C D, manoeuv- feriur to Uie sea, but, in a general view, it must ne» 
ring on the right flank of the army A B, and H 1, vcrthelcss be considered as an obstacle, upon which 
moving upon the lot\ flank of F G, form two interior it is dangerous to be driven after a defeat, and ad- 
lines, C K and I K, upon the extremities of each of vantageous to push an enemy. A state with 300,000 
the exterior lines, A B and F G ; both of which may men will not suffer its neutrality to be violated witli 
be destroyed by carrying tlie mass of forces alter- impunity; and if a beaten army ventured so to do, 
nately upon them. 'T^his combination presents the still it would be cut off from its base. But if an in- 
efliect of the French campaigns of 1800 and 1809- ferior power forms the limit of the theatre of war, the 
It is also the spirit of the Duke of Wellington's de- squareofoperations may then be considered as extend- 
fenec of Portugal ; for by his bridges on the 'i'agus, ing over it to the next great neutral power, or the 
he had a direct and interior communication on botli sea. 

his lines north and south of tlie river, while tlie To give r still more convincing proof of the just, 
enemy, being placed on the segment of a circle, had ness of the preceding ideas, let us examine the scene of 
only the preoarioua connection by the bridge of the campaign of 1806-7, in Poland. The Baltic and 
Aluieras, which being destroyed, he could not ad- the frontier of Austrian Gallicia formed the two sides 
vance from either Andalusia or Salamanca, without A B and C D of the above square. It was of great 
immediately placing himself in the disadvantageous consequence to both parties to avoid being driven 
position here described. upon either of these obstacles. .The conjuration 

7. The configuration of the theatre of war may of the frontiers may modify the sides of the square, 
possess the same importance as that of a frontier; and convert them into a parallelogram, or a trape- 
ibr, in fact, every theatre of war may be considered sius, as in the 4th figure, Plate CXXJ. 

as a quadrilateral figure. To elucidate this idtHt, tlic In this case, the army G H being in possession of 
scene of operations of the French army from 1757 the sides A C and C D, would be still more favour- 
to 1762, and the operations of Napoleon in 1806, may ably situated, because tlie base of the opponent be- 
be cited. In Plate CXX i. fig. 2, tlie side A B being ing contracted at B D, would be more diflicult to keep 
inclosed by the North Sea; the side B D by die open. The front of the base B D having less extent, 
river Wezer,~-base of the army of Prince Ferdinand; ofiers fewer resources for manceuvrmg, and affords 
CD representing the river Mein,—base of the French, to the army G H the means of operating with more 
and A C the ^ine, likewise in possession of the success; b^use the direction of the line C D natu- 
French; their armies pperating offensively on the rally leads upon the communications of the enemy, 
sides A C and C D, had the third A B or North and because the space to be occupied in order to cut 
^3ea in their favour, and therefore B D was the only him off, is sliorter, and therefore more easily held 
side, which they were to ^ain by dieir manoeuvres, with concentrated forces. 

to have poesession of the four sides, and consequent- The theatre of wax hi Tbrussia and Poland, previous¬ 

ly of the base of all the communications of their ad- ly mentioned, was precisely of this figure. The fron- 
versury. tiers of Austrian Gmliciaextending to the Norew, form- 

This is more clearly exemplified in fig. S. ed by thelineofthe Vistula, the contracted side BD; 

The French army E, proceeding from the base and the maimer in which Napoleon embraced that 
C D, to gain the position F G H, cuts off Uie line at Pultudi and Eylau was similar to the figure 
allied army J, frean the side B D, its only com- here shown. This operation had, however, its unfa- 
munication and base. It would thus be driven into vourable chances. The first depending upon the 
the angle LAM, which is formed near Embden doubtful trust to be reposed in the neutruity of Aus* 
by the line of the Shine, the Ems, and the Sea; tria, and the second upon the great distance from the 
while the army E could always communicate with base of op^ations, which exposed the communiea- 
C D or the Mein. tiona of the armies with the Oder to the mercy of 

The manoeuvre of Napoleon, on the Saala, in the Cabinet of Vienna. It depended even then upon 
1806, was combined on the sasue principles. He Austria (as, indeed, it had the year before depend- 
moved upon Jena and Naumburg in the position ed on Prussia) to put a stop to these endless inva- 
F G H; and then advancing by Halle and Dessau, sioas. The manoeuvre of the French general was 
be Arew the Prussian army J upon, the side A B, good, but the operation of the statesman was only 
flMfned W the sea. The fate which attended that during. These examples are suflicieDl to demonstrate, 
enuy at Erfurth, Magdebuig, Lubeck, and Prentz- that the. manner of embracing a theatre of war is 
low, is well known. The great art, tbetefiare, con- amenable to the two following principles, 
sists in combining die marches, so as to arrive i^n t. To. direct the masses upon the decisive points 
the coraraunications of the enemy, witlmut socrificiiig of the line of operatioBf, that upon the centcei, if 

1 
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Wu. the enemy has been so imprudent as to scatter his 
forces, or upon an extremity, if he is in a contiguous 
line. 

S. To make the great effort in the latter case upon 
tluit extremity, which has its back against an insur¬ 
mountable obstacle, or which leads upon the com- 
munioitions of the enemy without sacrificing our 
own. 

Pufensive Defensive operations, in a great measure already 

ojieraiions. exanii]ied in the preceding discussions, require, ne¬ 
vertheless, some further remai’ks. Passive defence 
offers no security to a state, nor fortresses without 
an army; it is confiding in a shield without a sword. 
Reason and experience alike prove, that defensive 
system to be the beat, which embraces the greatest 
number of offensive facilities; for these we refer, in 
liarticuhir, to interior and simple lines; and those di¬ 
rections of lines which best anticipate or counteract 
tlie most effectiud offensive ones. But as defensive 
measures imply inferiority of forces, they must in a 
considerable degree depend upon local means to coun¬ 
terbalance the superiority of the enemy. Rivers and 
chains of mountains arc the natural obstacles; for¬ 
tresses, intrenched camps, and well selected positions 
upon the most advantageous lines of defence, the 
artificial means in a territorial front. Fortresses, 
with teles de pont upon a river parallel to tiic fron¬ 
tier, are very advantageous ; but upon a river perpen¬ 
dicular to the frontier, they are still more useful; par¬ 
ticularly iffortified upon both banks, as Prague on the 
Miikla, or Maestricht on the Meuse. In Uie former 
case, an offensive army must cross the river only 
once; but in the latter, it must cross as often as the 
adversary tliiiiks proper: for, placing his camp un¬ 
der protection of one of these fortresses, the enemy 
cannot pass him, witliout being taken in flank or 
rear; nor besiege the place without dislodging the 
enemy. Hence, intrenched camps, covering and 
covered by a fortress, add considerably to the defence 
of a state. The Austrians felt severely the want of 
these precautions on the Danube in the late wars. 
Thus the operation of Mack upon Ulm would have 
been good had he moved in time to attack from 
thence either on tlie right or left of the river j but to 
have rendered it secure, there should have been for¬ 
tified positions on the Schellcnberg at Uoiwuwertb, 
Ingolstadt, and Ratisboii: for then he could al¬ 
ways place the river between him and the enemy; 
and if the latter operated on both banks, he could 
attack, widi his whole mass, that part which wa.s most 
convenient, before the other could cross to assist it. 
Fortifications are also eminently useful in the defence 
of passes in chains of mountains. The insignificant 
fort of Bard, with BOO men, arrested the progress 
of the principal column of Napoleon, when de¬ 
scending tlie Great St Bernard into the valley of 
Aoste, in 1800; and if the fort had been better se¬ 
cured, the whole plan of campaign would have fail¬ 
ed ; for Melas would liave had time to arrive and de¬ 
feat Uie enemy in detail. Again, the French Em¬ 
peror having constructed the fine roads into Italy, 
neglected to secure tltem by any fortifications, and 
the first military use that was made of them was 
by the Austrians, in tlie two successful invasions of 
France, where the old fort of L’Ecluse, near Gene¬ 


va, was the only {loint that could, and actually did, 
retard them soine’days. 

Fortresses likewise secure the magosines, stores, 
and hospitals of nn army, and save the materiel and 
broken troops after a defeat. Pampeluna saved what 
did escape of the French after die battle of Vittoria, 
as Prague did the Austrians in 1757. But, in order 
to make them capable of producing the share of se¬ 
curity to a state which reason can expect from them 
fortresses should not be too numerous, tiecause they 
absorb too great a proportion of troops for garrisons, 
and cost immense sums; nor small, for then they arc 
easily embraced and overpowered by artillery ; nor 
all on the frontiers, for if the enemy {lenetrate beyond 
them, the great arsenals, de[ioi8, founderies, &c. of the 
nation are no longer widiin reach of the defensive 
army, which is also deprived of the appui for a po¬ 
sition to cover the capital, and turn die flank of the 
invader. In the lost campaigns, France felt the want 
of intermediate fortresses. If such had existed about 
Soissons, on the Marne, and about the junction of 
the Seine and Aube, the avenues to Paris would 
have been more easily dcfendetl. Intrenched positions 
are often eminently useful, provided they intersect 
or flank the most direct lines of operations ; but as 
they do not contain arsenals, &c. they arc less so 
than fortresses, and the selection of their site is ex¬ 
tremely difficult. Those of the Russians at Drissa, 
upon the line of Moscow, were abandoned. 'J'he in- 
trenchinents of the French on the fhmtiers of Spain, 
and at Toulouse, were forced; but those on d^ 
Isla near Cadix, and at Torres Vedras, both saved 
kingdoms. A position ably chosen has sometimes 
the same effect. That of Dumouriez, near the wood 
of Argonne, arrested the advance of the Duke of 
Brunswick in IjgS; and thatof Kiitusoff at Maloja- 
Toslaf near Tula, forced the French to retire by the 
road diey came. Both were on the flank, and me- 
naced the rear of the enemy. Dumouriez, in the 
north-east corner of the Frencii frontier, present¬ 
ed a salient angle, upon a simple line of operation.^ 
towards the German and the Netherland fronts 
of defence, and was near die fortresses of Lorrain. 
Napoleon, in 1814, endeavoured to recover a similar 
line after the battle of Brienne; but it was dien be¬ 
yond the sphere of operations, and his march cost 
him the loss of his empire. To conclude, defensive 
war does not consist in covering every part of a 
state, but in preventing nu enemy from obtaining any 
advantage, which may enable him to accomplish hn 
mai'ti object. 

III.— Battles. 

Between a battle won .md a battle lost there is an 
immense distance, .said Najiolcon, the day before 
the conflict at Leipzig—empires lie between diem; 
arid, indeed, the plan of campaign, and the strategi¬ 
cal movements, are only so many preparatory dispo¬ 
sitions to arrive at the great crisis of a battle. The 
rules applicable to battles, therefore, form the most 
important brandi of the science of war; because, 
unless diey are well understootl, all other know¬ 
ledge will be comparatively useless. In many re¬ 
spects, this branch is less capable of beinp reduced 
to fixed principles than the others. There are. 
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vviir. however, certain general ntiea, which should govern knows what he intends to perform; he conceals his 
' the dispositions, and the chance of success will bo march, surprises or overpowers an extremity or 
increased or diminished in the ratio of their due ap- weak part of the hostile line; while the waiting army 
plication. Among these, the first is that of operat- is defeated on one of its points, before the know> 
ing with a superior mass upon the decisive point, be- -ledge of the attack has reached its commander, 
cause the physical force oforganized numbers in anus Hence the following are corollaries, 
furnishes the unerring means of victory, when the 1. An army taking the lead in a movement can 
moral (pialitics in both armies are equal. The means conceal it until in full execution; therefore, when 
of bringing this force to bear in the most advantage* the manteuvre takes place in the interior of its own 
ous manner is the art of fighting; consequently, line of operations, the commander may gain several 
courage and fortune being nearly IraLaiiccd, that marches of the enemy. 

general who can operate with the largest mass upon 2. 'I'o judge soundly of military operations, it is 
the most decisive point must be successful. But to highly important to banisli all cdculations which 
effect this purpose, the combinations mu.st be sueli suppose that the hostile general will be informed of 
as to produce a unity of movements, conducing si* a movement, and will oppose it by tlic best possible 
multaneonsly to the same object. manoeuvre, from the instant that the movement is 

The following maxims arc of general application : begun. 

1. No opportunity should be left till the morrow. 3. When two armies combine to place tlic enemy 
a. No battle should be given, but for an important between two fires, from the distance of sever^ 
object, unless the position should render it unavoid- marches, they must ground the disposition upon a 
able. 3. After a victory, the enemy should not double line of operations against a simple one, and 
lie allowed to recover*~-tlie pursuit should be in* expose themselves to be defeated separately, if the 
cessant. enemy takes advantage of his central position. Such 

its in lines of operations, so on fields of battle, it a manoeuvre is similar to a movement made at a dis- 
is necessary to avoid dispositions, which have gene* tanec against the flanks; and should be ranged 
rally proved fatal; such as, 1st, furniing isolated among those which cannot produce a simultaneous 
divisions; 2d, ordering extended movements, which effect at the moment required. 

deprive the array of a part of its strength, and II. The second consists in directing the move* 
enable the enemy to ruin either tlu-! main body ments against a weak point of tlie enemy, when that 
or the detachment; 3d, positions with too gre.it point offers the greatest advantages, 
an extent of front; 4th, allowing obstacles to An attack to the front is always to be avoided, 
separate the wings, or obstacles which jJrevcnt the if a concentrated effort can possibly be made upon 
connection of columns, and expose them to .separate the extremity of an enemy's line, for whicli simple 
defeats. demonstrations on the front are sufficient. 

The finest combinations arc those wliich produce Against double and scattered lines of operations, 
an oblique order of battle; tho.se with a wing rein* it is preferable to direct the attacks upon tlie central 
forced; those which out-flank the enemy ; and points; for the mass of forces having ruined a central 
those which form a perpendicular upon a hostile ex* division, the corps to the right and left can no longer 
tremity, or upon a -scattered centre. These arc al* operate in unison, and arc forced to retre.st eccen- 
most always successful, liecause they present a whole trically; ns was proved in the disasters of Wurmser, 
line to an extremity ; and, therefore, a grcfitcr mass Mack, and the Duke of Brunswick. Against sim- 
than the enemy. Thus the fundamental principle pie lines of operations and contiguous lines of battle, 
of all military combiniitinns; namely, to vffect with the weak points are the flanks, because they are lin- 
t^e greatest mass of 'forces, a combined attack upon the blc to be crushed before they can be sustained. 
dc'cirn'C point, is applied; and it is easy to understand Albuera offers, perhaps, die only positive example 
how a general of ability, with 60,000 men, may be to the contrary in mmlcrn history. For here, the 
able to defeat 100,000, if he can bring 50,000 into right wing of the allies was turned and routed, and 
action, upon a single part of his enemy's line. For yet the battle gained, by the centre forming an ccbel* 
battles are derided, not by troops upon the muster Ion to the rear. 

rolls, nor even by those present, but by tbo.se alone A deep colntnn being attacked on the head, is in 
who are simultaneously engaged. Numerical supe* a similar condition as an extremity of a Hue; both 
riority of troops not engaged, so far from being use- the one and the other are en^iged in succession and 
fill, only increases the disorder, as was fully exem* defeated, or what is termed rolled up. 'i'his was 
plifiecl at Leuthen. proved at Rosbach and Auerstadt. It is, however, 

There are not a great variety of measures appli* m 9 re practicable to make a fresh disposition from a 
cable to this maxim. column, than with the extremity of a line, when at- 

I. The first is evidently that of taking the lead in tacked by the enemy. 

Uie movements, llie general who is enabled to In executing a general strategical movement 
have this advantage, can employ his forces wher* against an extremity of an enemy’s line of operations 
everhethinks them applicable; while, on the contrary, or of position, a mass is not only brought to bear 
b» who is obliged to await the enemy, is no longer against a weak point, but also, from that extremity, 
naMer of a single combination; because his move* it becomes easy to gain tlie rear and communica* 
nants must be subordinate to those of his adversary, tions, either of the base or of the secondary line of 
and it is too late to arrest them, when they are al- the opponent. Napoleon's manoeuvre in 1805 by 
ready executing. The general who takes the lead Donauwerth and tlie line of the Lech, turned the 
11 
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Ww. line of eommiinicalion of Mack with Vienna, which 
was his base ; and it intercepted his connection with 
Bohemia, which was his most important secondary 
line, by which he expected the assistance of the Rus¬ 
sians. Such were also the views of Soult when he 
turned the allies at Albuera, and of Junot in his at¬ 
tack upon the flank and rear of the British at Vimi- 
era. Napoleon performed the same manoeuvre aftainst 
tlie Prussians in 1 806 by Saalfeld and Gera; Kittii- 
■off in 1812, by Kaluga and Krasnoi; the grand al¬ 
lied army in 181S, when it debouched from Bohemia 
upon Dresden and Leipsig; and Napoleon finally 
attempted it in 1815 by Wavre. 

1. But if it be intended to remedy the deficiency 
of numbers by acting with all the forces upon a sin¬ 
gle point of the enemy’s line; that line being conti¬ 
guous, the point selected should be as far as possible 
from the centre, because the centre can be sustained 
immediately from both the wings; while, on the con¬ 
trary, an extremity can only receive succours by de¬ 
grees from the divisions nearest at hand. 

2. An attack upon the centre is never advisable 
excepting when the hostile line is very extensive, 
and scattered into separate divisions; then, indeed, 
tlie result must be successful from the same causes, 
and the consequences even more brilliant, because 
the enemy’s corps will thereby be totally separated 
and disabled from re-uniting; whereas an attack 
upon the flank can produce similar success only un¬ 
der particular circumstances. 

III. Tlie result of the preceding truths leads to 
the maxim, that as it is better to attack the extre¬ 
mity of a line, yet that botli the extremities should 
not be attack^ at the same time, unless there be a 
very great superiority on the part of the assailant. 
An army of 60,000 men forming two corps of 
.lOjOOO each, for the purpose of attacking an 
enemy equally numerous, is deprivetl of the power 
of striking a decisive blow; because it enables 
tlie adversary to take equal measures, or even, if the 
movement be extended and unconnected, to assemble 
his mass against one of the divisions, and destroy 
it, by his momentary superiority. Multiplied 
attacks by means of a greater number of columns 
are still more dangerous,—-more repugnant to 
the best principles of war; particularly when they 
cannot commence acting at tlie same moment, and 
upon the same point. But when there is a very 
great superiority of force on the side of the assail¬ 
ant, then indeed both the extremities of the hostile 
line should be attacked, Iiecausc thus a greater num¬ 
ber of troops is brought into action on both bis 
wings; whereas if this great superiority were kept in 
one mass upon a single point, the adversary might 
deploy as many as the otiier party could bring into 
action, and thus engage with equal numbers. In 
this case it is only reemisite to collect tlie greatest 
mass upon that wing wliere the greatest success is ex- 
pectefl. Daiin manoeuvred in this way at Hochkirch; 
and the whole allied forces at Leipsig. 

To illustrate this maxim more fully, it is necessary 
to enter into some detail, and fix a few particular prin- 
dplet. If 50,000 men, intending to attack 60,000, 
•hould form two ctnrps of nearly equal force, and with 
a view to embrace both the extremities of their line, 
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should extend and isolate the attacks, it is clear Wat. 
that the 60,000 will have the facility of moving more 
rapidly within tlieintcrioroftlicir line, than the assail¬ 
ant’s corps with such a mass between them; as Plate 
CXXI. fig. 5, demonstrates. The two corps B and C 
might gain momentarily some ground, but the enemy 
A, leaving a corps to cheek C upon the most advan¬ 
tageous ground for defence which its position might 
offer, could throw the remaining mass of forces on 
die Brunt, flank, and rear of D, whicli must conse¬ 
quently be destroyccL If B and C should have a 
third detachment on the centre, tlie result would be 
still more disastrous, for then separate corps would 
attack without union, a force everywhere imposing, 
which could not fail to overpower them. This took 
place at Kollin, from iii|ttention to tlic orders of the 
King; at Neerwinden in 1793; and at Stockach in 
1799, where Diimourica and Jourdan were de¬ 
feated by Prince Coburg and Archduke Charles. At 
Krcvelt, a similar result would have occurred if tlie 
French army had been ably commanded, and exer¬ 
cised in great uiana'uvres. At Blenheim all Eu¬ 
gene’s effeirts were unavailing, even when he h.ad 
gained the flank, until Marlborough’s success decid¬ 
ed the victory. 

The truth of these observations is so manifest, 
that it may be applied to an army superior in num¬ 
bers : 50,000 attacking in this manner an army of 
40,000, would still incur all the same risks ; and if 
the inferior force, after leaving a corps to mask one 
attack, should take a ra|^id oiTcnsivc measure, and 
overtake the enemy in Ins preparatory dispositions, 
which would necessarily be calculated upon the prin¬ 
ciple of finding the opponent in his position, the 
heads of his columns might be turned, and com¬ 
pletely routed. But If the two hostile attacks should 
have between them some difficult object, a wood or 
river, they might each in their turn be destroyed. 

Examples of this kind occnrii-d at Lonato, Castig- 
lionc, Abendsberg, Eckinuhl, and Ratisbonne. 

When, however, the attacking army is double the 
force of tile enemy, the principle no longer holds 
as stated in tiic cases of Hochkirch and Leipsig; 
but, to avoid the danger of divided forces, it is 
requisite to have the lead, and to conceal it in such 
a manner that both attacks may commence nearly at 
tlie same moment. Thus two maxims, in appear¬ 
ance contradictory, arc derived from tlic same prin¬ 
ciple. 

J. An army intending to attack another of equal 
or su|)erior force, cannot insure success but by a 
concentrated effort upen a single point of a weaken¬ 
ed line, wliich is not in a condition to be timely sup¬ 
ported. 

2. But wlicn a .superior army attacks one much 
weaker, two or three divisions should be formed, in 
order to bring all its masses into .action against the 
inferior masses opposed; for if the attack were con¬ 
fined to a single point, the whole of the forces could 
not lie brought into line, and tlie enemy m'ght de¬ 
ploy an equal number; but it is necessary ifiat tlie 
whole combinations centre on the same ground, and 
at the same instant, to produce unity of • xecution, 
and avoid partial and successive defeat. 

3, As every front of operations and each position 
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of battle c<mtains a decisive point, it is important 
that the repartition of forces insure not only a ge¬ 
neral superiority over the enemy, but also that a 
strong reserve be appropriated to support the attack 
ujwn that princijial point. 

These muxiins are more especially applicable to 
battles tlian to strategical operations; fur, with 
these, HO necessity demands that cur|)S, acting at the 
distance of several marches from each other, should 
engage exactly at tlie same hour~-and it u’ould be 
iiiipussible so to do on the same ground. Dut if 
the principle is to be enforced differently, it is 
still of full efficacy. It may appear that in these 
ideas, the main stress of the argument rests ujmn the 
local snjieriority of numbers; but it is nevertheless 
true, that their combination is the chief object ; for 
.‘{0,000 men may be defeated by half their numbers, 
if, in the disposition, and in the choice of the ground, 
some vicious arrangement take place, which pro¬ 
duces a real disadvantage;—such as La Motteexperi¬ 
enced from Webb, at Wyneudacl and Chevert, from 
Imlioff, at Mcer; and the Austrians from Moreau, 
in the defiles of Hohenlinden. 

IV. In the strategical movement of a great mass 
in a combined effort upon one point, it is advisable 
to keep the forces concentrated, within a space ap¬ 
proaching to square, so as to have them perfectly 
disposable; or, in other words, tliat the depth of the 
disposition be nearly equal to the front, enabling the 
battalions to arrive with promptitude from all quar¬ 
ters towards the point attacked. Extensive fronts 
militate as much against good principles, as great 
detachments and isolated divisions deprived of the 
means of being sustained. The inattention of Na¬ 
poleon and Ney to this maxim gave Benningsen the 
.advantage at Eylau; and the care of the allies in 
I Si.9, notwithstanding the difficulty of guarding an 
open frontier, enabled them to concentrate toeir 
massts at Waterloo. 

V. One of the most efficacious means of applying 
the above general principles, is to induce the enemy 
to take contrary measures. By means of small corps 
of light troops, jealousies may be created for some 
important points of his communications. If he can 
be persuaded that they are formidable, he will be 
tempted to detacli strong divisions against them,' 
and scattering his forces, be disabled from acting 
witli vigour himself, and be exposed to an attack 
from superior forces. Operations by detachments 
have, nevertheless, been in fiishion. To divide and 
subdivide, till the main army was reduced to the 
.secondary character of mere observing, was consi¬ 
dered as the very summit of strategical science. In 
the Hanoverian campaigns, the French, with two 
great armies, acted upon this system; nor could they 
ever be undeceived, uthough Prince Ferdinand, with 
less than half dieir force, contrived not only to re¬ 
conquer the country, but afterwards to keep them 
constantly at bay, and even to attack them with su¬ 
perior numbers. The Austrians, and the army of 
thffteipire, operated similarly in ^xony, and reaped 
sicldlar fruits. But Mack, trained in Ae Turkish 
wars, was ^e great patron of cordons and scattered 
)>oais, with inert positions to sustain them. The 
Austrians have, however, little reason to exult in 


the success of their system. The least mischief 
which ftiey have derived from it was, that they 
fought on accessary points, while the main armies, 
reduced in strengUi, were unable to do more than 
menace the principal objects of the campaign, wast¬ 
ing their time until they were attacked by superior 
forces. 

Nor arc hostile armies destroyed by merely taking 
positions upon their communications, and remaining 
inactive within them. Had Napoleon halted upon 
the Lech in 1805, or on the Saala in 1806', he could 
neither have prevented the escape of Mack, by Do- 
nauwerth, nor the retreat of the Duke of Brunswick 
to the Ell^. The art of war does not consist in in¬ 
cursions upon communications, but in placing the 
mass upon them, in order to attack the enemy with 
decided advantage. Detachments -upon the commu¬ 
nications of the adversary are only accessories of 
secondary utility. 

VI. When the lead is taken in a decisive move¬ 
ment against the enemy, great importance is attach¬ 
ed to an exact knowledge of the positions and move¬ 
ments which he may undertake. Spies are then of 
the utmost consequence; but the use of partisans, 
thoroughly versed in watching the enemy, is of still 
greater utility. For this purpose, the general should 
scatter small parties in all directions, and multiply 
them with as much care as he would show to resti'ain 
them in great ofierations. Some divisions of light 
cavalry, expressly organised for this service, and not 
included in the order of battle, are the most efficient. 
To operate without such prccantions is to walk in 
the dark, and to be exposed to the disastrous conse¬ 
quences which may be produced by a secret march 
of the enemy. Generally speaking, these measures 
are too ranch neglected. The Espionnage is not 
sufficiently organized beforehand; and the officers 
of light troops have not always the requisite experi¬ 
ence to conduct their detachments. 

'I’he Cossacks under Platoff, Chernicheff, Tetten- 
born, Ac. in Russia and Poland; these, with the 
Prussians under Lutzow in Germany and France; 
and the Guerillas of Mina, the Empecinado, and 
others in Spain and Portugal, have shown the im¬ 
mense advantages to be derived from their services. 
While they were few in number, their real import¬ 
ance was not fully understood; but when 15,000 
or 20,000 of them appeared in the field, especially 
in a friendly country, they became the most formi¬ 
dable enemy, with respect to the combinations, which 
a general could encounter; because those were al¬ 
ways liable to be dimint^, by the uncertainty of 
the timely arrival of orders. Every convoy de¬ 
manded a numerous and well-conduct^ escort, and 
every march was endangered by_ the want of real in- 
ftnmation, relative to the hostile positions. The 
duties, greatly multiplied, exhausted a great part of 
the army; and the regular cavalry was soon render¬ 
ed unserviceable by meir excessive fatigue. 

VII. It is not sufficient for a good operation of 
war to convey with ability the mass of forces upon the 
most important points; wey require, moveover, to be 
brought into action. If they remain inactive when 
arrived upon those points, the principle is forgot¬ 
ten ; for the enemy may make counter-movementa 
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War. to defeat the project; and it is therefore indi8pensa< 2. Where the topography of tlie field of battle is W«r. 

ble that, from the moment his communications or difficult of access, either iVom natural or artificial 
his flank are gained, the mass of forces must march causes, and the troops of different nations not having 
up to him and attack. This is the moment when a the same unity of feeling and of discipline, it will be 
simultaneous employment of the troops must take preferable to receive the attack in a position previ- 
place. Masses of troops present do not decide bat- ously selected, with the determination of assuming 
ties, but the acting masses alone have effect; the the offensive when the enemy shall be exhausted by 
former, indeed, pr^uce that consequence in strate- the first efforts. 

gical movements, but the latter determine the sue- ^ 3. When the strategical circumstances of the pir- 
cess of the action. ties are sucli, that one is obliged to attack the other 

To insure this result, a general of ability will without considering localities; as, for instance, to 
seise the pro^ moment to force the decisive point prevent the junction of two hostile armies, or to crush 
of the field of battle, and combine tlie attack in such an isolated corps, &c. 

a manner that all his forces will be brought into ac- 4. When particular circumstances, as extreme in- 
tion, witli the exception always of the reserve. But feriority of numbers, forbid any other than strictly 
if the efforts emanating from this principle fail of defensive measures; such os Eugene took at Chinri, 
the desired success, no other combination remains Abercromby on the Zyp, and Moore at Corunna, 

than a simultaneous general onset, in which the re- Battles in ^neral, wh^er offensive or defensive. 

Serve is then to be brought forward, to make a last notwithstanding all the varieties of ground and 
and decisive effort. clianges of position, may be classed into three sys- 

VlII. We now come to battles proper, all the terns of disposition, or what are termed orders, each 
combinations of whicli are reducible to three ays* subject to some modifications, 
terns. First, the simple parallel order, or that in which 

, The first includes defensive battles, where the hostile armies arc drawn up in parallel lines, to ad- 

cnemy is expected in a strong position, with the vance or receive the attack. Jomini justly oWrvrs, 
simple object of maintmning the ground. Such were that accident or suTOrior valour alone decide the con- 
the positions of Tallard at Blenheim, Villeroy at Ra- tut in this dass of orders, and that the soldier is en- 
millies, Marsin at Turin, Daun at Torgau; and the titled to all the credit; because such a disposition 
events are sufficient to s^w their general disadvan- being the fruit of ignorance and incapadty, the ge- 
tage. nerol con have no part in it. Notwittutanding this 

The second is tlte opposite system, wholly oflen* ensure, it is somewhat sin^plar that the only battle 
sive. It consists in manoeuvres of attadi wherever in which a considerable British corps was severely 
the enemy may be found, such as those of Marl- handled was of this description, when Berwick de¬ 
borough at Blenheim, Ramillies, and Oudenaerde; feated Lord Galway at Almanxa.* 

Frederick at L«uthcn, Zorndorif, and Torgau; Na- The second order is the parallel, reinforced upon 
poleon at Jena and Batisbomie; Wellington at Vit- one or several parts of the Ime. In this class, espe- 

toria, and the Allies at Leipsig. cially if dispositions with an angle to the front or 

The third offers, in some measure, the middle rear are included, most of the great victories of an- 
term between the other two. It consisto in select- cieut and modem times may be reckoned. For 
ing a field of battle, carefully reconnoitred before- although it is not the most perfect in theory, it is the 
haiMf in its strategic^ applicabilities and advantws most constantly applicable in practice; under almost 
of ground; then to watt the enemy's attack, and to every possible character of ground, or counter dis- 
fix upon the proper moment of passing from the de» position of the enemy. 

fenaive into oifenmve measures with the best chances The oblique order of baMe is the third and the 
of success. In this class must be reckoned the com- best class of tactical dispositions; but in tlie applica* 
binations of Napoleon at Rivoli and Austerlitz; of tion, great simplicity of combination ia necessary, and 
Blucher at the Katsbach and Laon; and of Wdling- great prudence in the etxecution. A^st a ma- 

ton at SaUmamw and Waterloo. noeuvnng army aWy commanded, it will alwavs be 

It is difficult to prescribe fixed rules by which the very difficult to apply it; but when produced, the ef- 
of any of these systems should be guided, feet is instantaneous and decisive: it is the triumph 
The drcranstmices of the moment, the moral cha- of discipline and of grand manoeuvre, 
racter of the troopsi, considered as affecting their IX. Orders of battle, or the most appropriate dis¬ 
courage, discipline, and inclinations, their national position for leading troops into action, should pos- 
temper, and the omformalion of the ground, must sess the inherent qualities of mobility and solidity, 
be ^en into account To attain these two objects, troops which are to re. 

1 Under these general considemtiotis, it may be main on the defensive should be partly deployed and 
fixed that the best mode is to act ofiensively on all partly in cblumns, as the allied army was at Water- 
occasiene, when the tre<^ we inured to war, and loo, or the Russians at Eylau ; but the corps destin- 
the ground presents no extraordinary features. ed to attack a decisive point should be disposed into 


• Accident it muat be owned, had a great share in this battle; for it» asserted timt the statue of St An¬ 
tonio, the nominal Commander-in-chief, was shattered by a cannon ball, which instantly caused the Portu- 
guese to r 0 treftt| anti loavo the British and Dutch to their rate* 
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War. two lines of battalions, fonneJ into columns of more 
or less density. Jomini proposes columns of grand 
divisions (according to the French formation of a 
liattalion of six cumpiiiiics, making three grand di¬ 
visions) : 



Three grand divisions would thus form three lines, 
and the secoiul line three more. This order, accord¬ 
ing to his view, offers much more solidity than a de¬ 
ployed line, which waves too much, retards the im¬ 
pulse necessary for attack, and prevents the officers 
from managing their men. In order to facilitate the 
march, obviate the great density of the mass, and 
procure a greater front, the divisions should be form¬ 
ed only two deqj ; for thus the batfadions will be 
more moveable. The march in front, three deep, is 
always fatiguing to the centre rank, which, being 
pressed between the first and third, produces fluctu¬ 
ation, and consequent faintnc.ss in the onset. In this 
manner, nil the dcsiretl strength will be* produced ; 
the three grand divisions giving a depth of .six ranks, 
whieJi is more than sufficient; and the front beingone- 
third longer, augments the quantity of fire, if it should 
become necessary to use it. The enemy, likewise, 
will he awed by a display of greater numbers, and 
the artillery will have less effect than upon more so¬ 
lid iiia.s.se8. 

If tlie proposal of .Jomini were .mpliedtothc Bri- 
ti-sh system of battalion, the same effect would lie ob¬ 
tained by fronts of wings of battalion, eacli three rieep. 
What is said of fluctuation in the march is, indeed, 
true; but the lock-step is ncver,and cannot be,observ¬ 
ed in a charge or rapid advance to the front in action. 
The ranks open in tliose cases sufficiently to allow 
freedom of step. Firing three deep, thougli practis¬ 
ed at drill, is, in truth, when ajiplied in linttle, not 
more efficient, perhaps less than in two ranks. If, 
therefore, the exiiedient of forming battalions only 
on two ranks be resorted to, still the fronts of wings 
covering each other, and producing only a depth of 
four men, would be sufficient for troops so eminently 
qualified for battle as the British. This proposal of .lo- 
mini is an avowal of the inefficiency of dense columns, 
as they are usually fbrmed by the French and other 
continental armies, in attacks and charges. If that Oe- 
neral had been engaged against the British, he would 
have been still more convinced of this. During the 


late wars, not an instance occurred where a hostile 
column, au pat de charge, broke through a British ' 
line. And the charge at Maida, by a brigade aS 
light infantry ; at Bartwaa, by the 87 th, and three 
companies of the guards; at Vimiera, by the 50th; 
and at Waterloo, by the whole line—all in deployed 
order, two deep only, against lines or columns, de¬ 
monstrate the error of supposing, that a mass of hu¬ 
man beings, possessed of individual will and feelings, 
can be subjected to the laws of mccliaiiical action. 

Kogniat, General of Engineers, in the dispositions 
of the legion which he proposes, instead of batta¬ 
lions, contends for three ranks deployed, and the 
second line in columns, at quarter distance, ready 
to form squares when required: but both lie and 
.Tomini agree in the unprofitableness of fire from a 
third rank; in which they only maintain opinions 
that were long ago held by Folard, Saxe, and Lloyd. 

Another system may l>e suggested, which would 
obviate many inconveniences under whiehjiie present 
labours. The present system of the infantry might 
be left, such as habit, founded on experience, has 
framed it; with the exception of arming a third 
rank with rifled fusils and sprars, about ten feet 
six inches in length. The fiisil, when not used, 
to bi> slung on the shoulder in tlie manner of 
riflemen; and the spear, witli a spike, to fix in 
the ground; and a hook, about four and a half 
feet from the bottom, to serve for a rest in firing.* 
As light infantry now form nearly onc-tliird of the 
foot in armies, this species of troops should perform 
all their duties, and be exercised accordingly. When 
scattered in front, their fire from a rest would be 
more de.striictive ; tlie spear would give them more 
confidence and security against light cavalry. When 
called back into line, they would give it solidity ; 
and ill a charge, their spears, reaching beyond the 
bayonets of the first rank, would render it doubly 
formidable. Being drilled to form in front or rear, 
they would be the first rank, when the battalion 
forms square, to resist cavalry. In pursuits, they alone 
should be let loose upon the enemy. By their insti¬ 
tution, every battalion, every detaeJunent, w’ould 
lu-ive its proportion of light infantry; intrenchments 
would be more obstinately defended, and breaches 
more easily stormed. 1 f a rivulet were to be forded, 
their spears would sound for a passage on a whole line 
in a moment. On the outposts, three spears and two 
great-coats would form a tent. The idea is not new, 
for the Austrian m.ilitia in Hungary have a corps 
(Granitzer Schutzen) dius armed. Should the cuiras¬ 
siers in the armies again resume the lance,—an event 
of some protwbility, since it is asserted ^at the Po¬ 
lish lancers of the guard of Napoleon, now in the 
Russian service, changed their small Ukrain horses 
for a larger breed about two years ago, with the in- 
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• As these troops would have no bayonet, they might be furnished with Pontoneer 'swords, and saws 
and hatchets; both instruments of great utility in securing posts, clearing obstacles, and opening roads, and 
a thousand other daily wants. It is not meant, that they should not have a drill of their own, and modes 
of formation independent of the battalion; but merely that, in giving or receiving charges in line or square, 
they should then constitute a third rank. 
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^tention of being converted into cuiraMier lancers,— 
it may be foreseen, that the spear will again bo re¬ 
sumed in the infantry. 

X. On die extensive subject of position, we can 
only give some particulars. 

1. The best military posidons cannot cover a state 
merely by being occupied and maintained. 

2. Every position has its key or decisive point, 
as before observed: but this point is nut difficult to 
And. In a scattered line, it is in the centre; in a 
contiguous line, it wilt be found on that point where 
the nearest connection lies with the base of .opera¬ 
tions. 

3. When an army occupies a position upon a 
height, or any other ground fit for a field of battle, 
it is important to have the front and flanks most 
carefully reconnoitred and watched, to prevent the 
enemy gaining either extremity of tlie line by a se¬ 
cret movement. 

i. But as it is admitted, that to employ strong 
corps for. that purpose, causes a useless waste of 
force, attracts the attention of die enemy, and dues 
not, after all, secure the army from surprise, it is 
preferable to place small posts of observation in all 
die sinuosities of the ground, with orders to com¬ 
municate with each other and with the army, or the 
nearest intermediate corps. These two latter rules 
were demonstrated by the surprise and attack of die 
Prussian army at Hochkircheii, of Korsakoff at Zu¬ 
rich, and Murat at Torutina; but especially on the 
first-mentioned occasion; for, next to the batde of 
Leuthcii,,no instance princes more ample proof of 
die terrible effects of an army being surprised and 
taken in flank, 'i'he whole mass of Daun's forces 
was actually upon both flanks before they were dis¬ 
covered. 

5. On ground of difficult access, such as vine¬ 
yards, inclosures, gardens, steep heights, &c. the 
defensive order of batde should be in lines deployed 
two deep, covered by swarms of skirmishers. But 
the corps destined for attacks, and die reserves, are 
best in columns, formed on their centres, in the man¬ 
ner above described (IX.); for the reserves, being 
destined to fall upon die enemy at the critical mo¬ 
ment, must advance with resolution and rapidity, 
that is, in column. If, however, it be desired to 
awe the enemy by a greater display of forces, die 
reserve may be deployed until tile moment of at¬ 
tack. 

6. A superior army should never wait to be at¬ 
tacked, still.less wholly deploy into line, if compel¬ 
led by circumstances to remain in its post. In this 
case, no more troops should form line than ore ne¬ 
cessary to check die enemy. The remainder, form¬ 
ed into three or four heavy columns, should be 
placed ready to strike a decisive blow upon the most 
important point. A great army wholly deployed 
can no longer manoeuvre with the same facility as 
columns; and to render troops not engaged im¬ 
moveable, is repugnant to the beat principles of tac- 
ticsb 

7. An army posted behind villas should cover 
the front wiUi diem, by occupying the inclmures. 
See. with some battalions of infantry, and the outlets 
with cannon. The first line should be sufficiendy 
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near to sustain and be sustained by them, and alio to 
provide the means of securing the evacuation of the' 
place, in case the enemy should have gained so 
much ground on other points as to be able to mask 
them. Villages, being liable to be turned, should 
not be held by considerable corps of infantry, unless 
their topograpliicol situation should constitute them 
die key of the position, as was the case at Vimiera. 
The batde of Blenheim deserves attention on account 
of the consequences protluced by the neglect of the 
principles applicable to villages. 

8. When on armv occupies a position perpendicu¬ 
larly to a river, wiUi a wing resting on the border, 
that wing should not be attacked, because, if tlm 
cnemjr changed front in mass towards the river, tiic ■ 
attacking corps might be driven into it. On the 
contrary, if the onset is directed against the other 
wing with the principal mass of forces, that chanoe 
is in favour of die assailants; because the wing being 
turned, the whole line will be pressed towards the 
stream, and incur the risk of being destroyed. This 
would have been the case with Hiller’s corps at 
\Vagram, if a prompt retreat hod not saved it. Si¬ 
milar would have been the fate of the united Frendi 
armies at Talavera de la Reyna, had they persisted 
in an attack upon the Spaniards; and they acted with 
great judgment in directing their efforts solely to¬ 
wards Lord Wellington’s left. 

,Q. In the successful defence of a position, a re¬ 
pulsed attack should not be pursued, unless that at-' 
tack had been decisive; because it might h.ave been 
combined by die enemy for the purpose of drawing 
the defensive force out of its advantageous ground. 
An untimely pursuit by die Austrian right lost the 
battle of Prague; and by the Saxons that of Kessels- 
dorff; and again by the Austrian centre that of Jc- 
mappes. 

10. Positions may, sometimes, be so arranged, 
that although they be scattered, diey still possess the 
ftmulty of timely re-union. Several are indicated in 
Frederick's secret strategical instructions, and one 
occurs when he besieged Olmutz. Being greatly 
inferior to the enemy, who menaced him from seve¬ 
ral quarters, he posted a corps at Littau, w hile he 
remained in person with die covering army at Pros- 
nitz ; and in order to connect the two masses at will, 
a small corps occupied die hill of Hrud, between 
Namiest and Loskow, to serve as an intermediate 
point. Orders were given to the edtps at Littau, 
in case of attack, to retreat towards him, and if a 
superior attack were made upon the covering army, 
he would retire towards the other; but if timely in¬ 
formation were received, all were to unite in die po¬ 
sition of Gross Jenitz. 

11. As it is a maxim to operate agamst a weak 
part of the enemy's line, no position should be at¬ 
tacked upon its strongest point, as die Austrians did 
at Breslaw; but if the hostile position be prolonged 
by a detached corps, the principal effort should be 
directed against it; because, if that be defeated, the 
main body is turned, and thereby worsted. 

12. Annies may soraetiiiies be posted behihd a 
ridge of hills with defensive points upon their sum¬ 
mits. These should not be attacked without an ex¬ 
act knowledge of the position behind, and precau- 

5 o 


765 

War. 



,6G 

W ,ir. 


On 

or 

turn I’tt 


AV A R. 


tu>ns to resist a counter movement. Tlic events of 
Auslcrlitzi and on the Kat^bacli prove the necessity 
of this precaution. 

IS. No position or disposition of attack should he 
iiinde where tlie line is intersected perpendieul.arly 
i>y n difficult «»hstacle, such as a river o" morass ; 
iR-e.-nise the enemy may act defensively on one side, 
ami throw his whole mass on tilt other; as hap))rMH'd 
at Dre.sdon, where the led win" of the allies was se¬ 
parated from the main boily by the ravine ofl’hmen, 
and severely handled. 

l l- When an army remains iminoveahle in itspo- 
Mtinii, both its flanks arc liable to be turned. To 
obviate such mananivres, others of a similar charac- 
ttr .should be opposed to them; as was done at Al- 
huern. These counter maiuruvrcs are not clifficultto 
exerute, heraiise the army tiirninir a flank moves 
upon the arc, while the opponent takes the chord ; 
consequently he is enabled to move a {rreater mass 
in less time, even when hotli ])arlies arc equal in 
forces. Hushacli, Vimiera, and Salamanca, are do- 
risi\e examides, where the enemy moved in open 
day (which it is both difficult and dan^erons to 
tio m the nii;ht), and thereby rendered tlie counter 
tifleiisivc both prompt and decisive. 

15. There are positions which cannot he turned 
nor attacked oblicpiely. If the stratapjem to draw 
the enemy out of them does not take eflcct, a paral- 
b'l attack with the centre reinforecd is liki'ly to lie 
the bc't adapted to such cireimistanccs, Tlie <lis- 
positions of Marlhorous'li at lilenliciin were of this 
class, and tlescrve the study of military men. 

1. llftween two armies equally capable of ma- 
iiii'iivriniT, the defensive one may form an anj;lo with 
:i(b nntai'c to secure a flank from attack ; but to n>n. 
tier this precaution effieaeioiis, the aii^le alone is iitit 
sufficient, heenuse its utility is only mometitary ; tlie 
mass, therefore, should change front in the same di¬ 
rection, and present a whole line to the enemy. 

‘J. If the army he suHicieiitly strong tti assume the 
otrisisivc against the ns>.!iilant, a eh.aiige of front, 
wbieli is merely defensive, should be foUow’ed as 
.-ooii ;i.s the angle is fWnicd and the enemy checked; 
by placing the line in columns of divi.sions to the 
il!.i;k, and prolonging the direction from tlic posi¬ 
tion fiisl occiqiictl to gain the hostile flank. Tims 
t.aUcii in front Jjy tlie angle, and in flank and rear b\ 
tile rtew direction, the enemy will be tlcfcatcd. See 
Plate CXXI. fig. f>. A the army emleavoiiring to turn 
the lefl flank of It, which forma the angle f, and un¬ 
der the protection of this corps, prolongs its line in 
the direction Eli, by means of wliich the extremity 
of the hostile flank is gained. A cannot well oppose 
tlic (M'c iitioii of this movement in tlie iireaeiiee of 
the angle C, and of the line E, which, though it be 
ill c'llimm. can form in .an instant; hence A must 
fall back and change front also. 

.‘i. An angle to the front of the lin«* or potciice, 
such as tlie Austrians funned at Fr.agiic ainl Kollin, 
is not Ml .serviee.able as one thrown hack to the rear; 
l>eeaii.se the enemy can readily outfliuik its extremity 
from hi.s position, wliilc that extremity can he sus- 
tiiinccl but by slow degrees. Thus at Kollin, the Prus- 
si iii eaialry turned it at the bt ginning of the action ; 


and .at Eylaii, Benningsen repulsed the corps of 
Davoiist on his left, and Ncy on his right. 

4. Jf a defensive jiosivion has an angle to the rear, 
tin* front will be weakened in projiortion as that 
angle becuniea more acute : hut, if there be a con¬ 
siderable interval on the summit, where the two lines 
should meet, tlic ilanger will be still greater; fur if 
the enemy can establish himself on the point A, it h. 
clear that tlu‘ two wings, A C and A B, will be en- 
fll.aded .aiul forceil to retreat; if not rolled np in con¬ 
fusion by an actual charge on either or both of these 
extremities: tliis eaiised the defeat of the Au.strians 
.at Prague, aiul of the Prussians at Breslaw. (Plato 
CXXI. fig. 7.) 

5. If two .allied armies or great corps take up posi¬ 
tions, forming a re-entering angle with a space be¬ 
tween them, and some considerable obstacle ma.sks 
that spata*, they expose themselves to he attacked and 
ilefeated separately : this danger increases witli IIh' 
incren.se of the distance between them. 'I'he corps 
A II being separated from B E, by a wood, lake, or 
other eon.side.able obstacle, at ii; the enemy 1' 11. 
being covered by that obstacle, may attack and ilefcal 
one before the other can arrive to sustain it. (Fig. 8.) 
'I'his principle results from the maxims of interior 
against exterior lines of operations. Such positioii.s 
as tliese were occiijiied by Prince Henry and Hiilseii. 
at l''iTyberg anti Katssenhauseni, with the I'haramI 
forest, and wli.at was worse (at the distance of more 
than six leagues), with the M iilde between them. A’et 
tlic army of the empire, superior in Ibrcc, remained 
three months before them, until Prince Henry niovcfl 
aiul defeated it at Freybcrg. 

1. To insure the success of an attack, jiroperly 
combined and reinforced on the es.scnti:il [loint, it is 
/iccess.Try to refuse the weaker wing. This pree.nition 
is obvious, not only for the purpo.se of keeping a 
weaker part out of reach, but also because reinforce¬ 
ments arc readily drawTi from it, to the point where 
the effort is making. Thus, instead of exposing it to 
he repulsed by superior forces, there is a real advan¬ 
tage in keeping it rc.served to secure the victory, 
i.euthen affords a proof of the wisdom of .such a 
disposition; Kollin and ./(rgemdorff of the consc- 
qttcnce, when disregarded. 

2. If it he admitted, that the most .advantageous 
attacks are those which emanate from a concentrated 
cflbrt, upon an extremity of the hostile line ; it be¬ 
comes in(lispens.able to gain that extremity, by mea¬ 
sures which mask the movement. For, Jby neglect¬ 
ing this precaution, the enemy may follow the march 
of the col umns in tlicir endeavours to turn him; pre¬ 
sent constantly a front, or even anticipate, mid take 
them in flank, ns happened at Ilo8b<ach. 

3. The march may be concealed by the darkness 
of the night, liy the conformation of the ground, or 
by means of a false attack on the front of the enemy. 
The two last mentioned arc to be jirefcrred; becau.se 
night marches arc uncertain and even ilaiigerous, 
slower, and always more irregular than those by day. 
For this purpose, it is not necessary to march by lines, 
if the moveiiient be masked by an attack of tlic ad¬ 
vanced guard, while the mass advances towards the 
extremity desired, in columns of battalions at half 
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distances. Tins will render it difficult to be dis* 
' covered by the enemy, in time to be counteracted. 

4. In order to molest a greater space of front, in¬ 
stead of an advanced guard making a regular attack, 
it is preferable to employ a corp.s of liglit troops, 
formed in parties; having points for rc>assenib1tng 
light cavalry and some artillery to sustain them. 
This method is sure to distract the enemy's atten¬ 
tion, and keej> his ^vhole line in check. 

i\n oblique attiu-k, ncrording to (luibert and the 
Jutmiai Topo^iap/iitfue, is a dUposiliou bp w/iic/i a 
fart, or the choice oj the forces, are adtwiced towards 
the enemy, and the other kept out of his reach. This 
definition is not quite correct, as I’hitc C'XXI. 
tigs. 1), 10, 11, and I'J demonstrate. An army 
•nay be out of reach of tlie enemy, and therefore re¬ 
fused in a line nearly parallel, and strongly rein- 
forccilona wing, without being oblique. (Fig. 9.) It 
may also be in an inelined line on the iiead of the 
attaeks, and form a positive diagonal, without being 
reinforced (fig. 10) ; or pcr])endicular upon a flank, 
os at Kuner.sdorlf, with u wing rcinforeed (fig. II); 
or huri/oiital upon the head of the euliimns without 
being oblique. (Fig. 12.) Tliere are several mo¬ 
difications of these four orders (among others fig. 
I i) ; as, for example, a perpeiidiciilnr angle to the 
fru.’il, as formed by tlic Austrians at I’ragiie, Rollin, 
and lloelikirclieii (Flale CXXl. iig. l;l) ; the angle 
A C being ])crpeiidieular to th^ army D K, rein¬ 
forces the right wing of tlic line A I) without being 
oblique : so also an angle to the rear would reinforce 
tile line without obliquity. 

A par.allcl line, eoiisiilerably rcinfbrceil upon the 
most important point, is no doubt good, and even 
very generally applicable; for it is conformable to 
die principle which forms tiie basis of all opeivitions: 
but it has several iiieonveiiiences, 'I'he weak part 
of the line being near tlic enemy, may be engaged 
contrary to dtc intention, and be tlefcatcd; which 
event wquid balance and arrest the advantages gain¬ 
ed oil the other wing ; as liuppcncd to both armies 
at W'agrani. '1‘iie reinforced wing having defeated 
its opponent, cannot take it in flank and rear with¬ 
out a considerable movement, which would separate 
it from the other, if already engaged. Hut admit¬ 
ting the weaker wing not to be engaged, the other 
cannot even then turn tlie flank without drawing 
it circularly along the hublile front, wliich the ene¬ 
my must necessarily anticipate by being on tlie 
chord of the iiiovenieiit; and consequently give him 
die advantage of the iiii'ensivc by reaching the de¬ 
cisive point first with the mass of his forces. 

With the oblique order of Frederick, as iqiplicd 
at Lcuth'eii, the effect is quite ditlcrent; tlic extre¬ 
mity of the wing attacked is not only overpowered 
by a whole line, but the end of that wing is eon- 
htantly outflanked, and the line turned, without 
nianu'uvrc, or prolongation of direction, simply by 
a direct advance of the oblique line. ’J'he distance 
uf tlie divisions which are not intended fur the prin¬ 
cipal attack, places them out of the danger of being 
engaged by a su)>erii)r force, and yet sustains the 
wing in action. Tliese efleets of die open oblique 
altaek, aldiuugh known, cannot be too often present¬ 
ed to the reflccdoiis of military men. They oiler, 
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besides, another .advantage still more decisive, in 
bringing the halfiof the army constantly into action 
against the extremity, probably of only two brigades, 
of the hostile army, which has no counter iimiueu- 
vre to stop its progress. What troops can stand" 
against sucli ndils, when besides they are cunstanlly 
outflanked and taken in reverse ? Is it possible that 
cuiifiisiuii and dismay should not follow in a whole 
line, whose flank is overthrown, and menaced witli 
total destruction, by the progressive advance in a 
direction upon the rear? 

Yet such must be the infidlible rqsiilt of an oblique 
attack when once it h.is re.ached die flank of the op¬ 
ponent undiscovered ; ns iiulicateKl in the precetling 
maxims; aiitl when the lines are rapidly formed, ac¬ 
cording to the niethwl of Frederick; as will be seen 
ill the observations on marches. Plate CXXI. 
fig. 11', demonstrates the mechanism more clearly’. 
The left wing, H of the army, A C, will receive 
the fire of the second brigade of the army, 1) K L, 
whilst the first brigade, or extreme right, formed in 
column of dfvisions, will turn it and decide the first 
attack with rapidity. The second brigade, in the 
oblique direction of its march, will soon be second¬ 
ed by the third; and when that has passed the ex¬ 
tremity, which must eonstaiidy recoil before a conti¬ 
guous'front, the fourth brigatle opens its firj; and 
ill this niHiiner, supposing the army, D F, K L, ar¬ 
rived at the dotted line, 11 1, the whole will have 
been engaged in succession with a fourth or a third 
of the enemy's line, the battalions of which, being 
crushed one after another, will be nearly surround¬ 
ed. 

Tliis deiiionstnition is sufficient to show the grc.it 
.advantage of an open oblique order of attack. It 
is ealleii ojien, because the disposition, such as that 
Ilf Leutlien, was nearly at right angles with the line 
of the Austrians, and different in every respect from 
a parallel ortlcr. All these advantages are eipially 
applieable to masses concentrated upon the extremi¬ 
ty, winch it is intended to crush. The army A B, 
iig. Ifi, instead of forming two lines, us in the 
former figure, may draw up the first line only, 
and keep the sceond in columns at li.*i]f di.stanecs 
behind the right, centre, and left, prepared to ma- 
nu’iivrc or strike the decisive blow. These cnlunma 
will be more imiveable, ami not being intended for 
the first attack, they will nevertheless cover it against 
coiintei’-inovemeiit.s of the enemy. 'I’he battle of Sa- 
lamanea ofl'ers a memorable lesson of this descrip¬ 
tion, where tiie troops were concealed by the ground, 
and then suddenly brought in mass upon tlie ene¬ 
my’s left wing, 'fhiit of the Kntsbacli, alriiost the 
counter part, was equally grounded upon these jirin- 
eiples; both, however, with the difl'ereiice, that tlie 
lead of the miinieiivres was on the side of the ad¬ 
versary. Joinini, liiibitiiatcd to the lively national 
character of France, lays too much stress on the va¬ 
lue of the leml in niaiicciivres, and therefore does 
not fully appreciate the powers of well conducted 
coiiiiter-maiiu'uvres, wliich tlie cool .'irimiess of Bri¬ 
tish and German soUUers can dcvelopc. 

The battle of Leuthen furnishes anotlicr maxim 
equally important) namely, that an army witli the 
flank resting upon an obstacle, such as the great 
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pond of Gohku, which covered ^he wgle of Na- 
— > dasti, may atill be outflanked by an oblique attack. 

For this puniose, it ia only necesaary to mask the 
first brigade of Uie enemy by the nearest of the at- 
* tacking conis, anti move obliquely with the next, so 
aa to press the principal eiiort upon the second. 
For the line being broken, the obstacle is no longer 
of any use; and the masked brigade is even in dan¬ 
ger of being taken if not promptly withdrawn. But 
Uic raanojavre is not so advantageous ns when the 
flank is ill supported and easily turned. 

Of Marclic*. Marches in columns to the front, flank, or rw, 
which must be followed by deployment or echellon 
fonnations, are useful as parts of elementary tactics; 
but never safely applicable near the enemy on a 
great scale, if they arc nt all complicated in the con- 
rtruction of the columns, or in the nature of the 
ground. Guibert devoted several volumes to their 
mechanism ; but Tempclhoff alone lias described 
nature of Frederick’s columns, by means of which 
his dispositions were executed with so much simpli- 
rity and precision. Although the present system ot 
moving by corps has, in a great measure, superseded 
the old method of organization by lines, and conse¬ 
quently rendered the march manauvres. which 
triumphed at Rosbach, Leulhen, and ZorndorlF, less 
applicable; they arc still the best for such corps as 
arc obliged to manuiuvre in the presence of the ene¬ 
my, whether it be to engage in front or to turn hts 

^"on examining the mechanism of his columns at 
Kollin, Lcuthen, Ac., it will be perceived, that his 
army having broken into open columns, each line 
forming one by a mere wheel of divisions, right or 
left in front, by this mcthotl the army could, 

J, Execute all the movements united witliout dan¬ 
ger of being attacked in detail; because the columns 
lines were at no further distance than was re¬ 
quired for actual engagement. 

y. The enemy could neither cut them off, nor pe¬ 
netrate between them. „ , . , , 

In tukinj^ tfic direction of the intended lincy 
the arniv, when moved to the ground, is formed ^in 
a few minntes,—that is, in the space of time requir- 
e<l for the word of command to pass down the co¬ 
lumn to wheel into line. In this method, the only 
precaution required was to send an advanced guard 
to protect the march, and nt the same time to keep 
tlie enemy in suspense. 

4. As the army requires only two or hun¬ 

dred paces between the columns, and the divisions no 
more than their respective di-stances to form into 
two lines, the mancEuvre is easily executed with 
precision. 

5. The army having reached the flank of the ene- 
ujy by concealing the movement, as before noticed, 
and wheeling into line, will not allow the enemy 
time to form an angle, or to change front j conse¬ 
quently, he will be overpowered in succession along 

line. 

6. To conclude, if two columns, of the lengtfi of 
the line of battle, are not immediately desired, or 
the ground requires a modification, four columns 
may be formed, by doubling up the lines, or by 

4 


marching by wings, without increasing the difficulty -W"' 
of forming. The four columns being constructed of '•**%'* 
the two lines doubled, when arrived near the point 
where they are to form, the second and fourth halt 
until the first and third have proceeded so far as to 
disengage from each other. While halted, they pro¬ 
tect tlie march of the others, and when cleared by 
them, they follow in their rear, and thus are prepar. 
ed to wheel into line with them. 

If the columns are formed by wings, they will 
again fall into two lines by a simple change of di¬ 
rection, executed by all the heads of columns of each 
line at the same time to the right or left, and then 
leading into the rear of the preceding. But this 
transition of columns of wings into columns of line 
should take place at some distance from the enemy. 

At Leuthen, this manoeuvre introduced the battle : 

Plate CXXII. %. 16 , A, the advanced guard masking 
tlie marcli of the array in four columns; B B B B, 
the heads of the four columns forming the first line; 
and C C C C, the heads of the second line (now in 
rear of the first), all changing direction by a wheel 
to the right ut the same instant, and consequently 
forming two open columns ready to wheel into line. 

The advance meantime either halts in position t« 
alarm the enemy on another point, or continues to 
open the march by preceding and covering it. 

It is, however, evident that these kinds of marches 
must be mode om open ground; for in countries 
deeply intersected great movements are impracti¬ 
cable; and it thus becomes necessary to arrive 
by the openings which arc known, and engage more 
or less in columns. By Guibeit’s and the regulation 
systems tlie army being broken into several columns, 
they move with their heads often out of sight of each 
otlicr at the distance of more than a mile, and yet 
they are expected to keep their alignments and rela¬ 
tive distances. When ordered to form, they either 
close and deploy, or march echellons to fit into 
an exact alignment. All this is evidently ivipossible 
before the enemy, who must discover the tedious 
manoeuvre, and have time to act as he pleases, while 
the numerous errors are rectifying; and if the centre 
divisions should be chosen for the points of deploy¬ 
ment, half the columns must turn their backs upon 
his fire to perform it! Frederick, during the 
whole Seven Years' War, attempted these move¬ 
ments only twice; first in a combination with Be- 
vem to attack Loudohn, which failed by the prema¬ 
ture arrival of one column; and, secondly, at Torgau, 
which, as far as that manoeuvre was concerned, failetl 
also; for Zieten's column came too late, and was isolat¬ 
ed. At Minden the French manoeuvred in the same 
manner, and Vrere a great part of tlie nighl and the 
next morning employed in rectifying the errors, 
which gave Prince Ferdinand time to arrive. It is 
true, he moved likewise in columns, but he had pre¬ 
viously sent all the generals to reconnoitre foeir 
routes and points of formation, and cut openings and 
fixed marks to insure the exact direction. Such pre¬ 
cautions surpass even the underhand tricks to help 
the manoeuvres in a camp of instruction; and tlta 
very precautions {wove the ira{>o88ibility of 8{iplying 
them in ordinary cases. During the Revolutionary 
wars of France, all tfie Belligerents met with fail- 
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Wur. urea f\rom vain endeavoura to ftpplf them; notwith¬ 
standing that the new organization of corps and the 
use of swarms of skirmishers greatly facilitated their 
execution. 

Lehwald’s manoeuvre at JoegemdoriT is worthy of 
notice, as particularly applicable in intersected 
OTound. His infantry advanced in a double column 
nrom the centre, and formed to right and left with¬ 
out risk of confusion; the cavalry moving at some 
distance, easily took up the alignment 

The order of mardi on Frederick's system must, 
however, be considered only as a manoeuvre, and 
not be applied to marches in great operations. 

As this order of march is best calculated for at¬ 
tacks against lines, so is it also upon columns in 
march. An attack upon an army while on the 
march is advantageous, for the same reasons as an 
attack upon an extremity of a line; because the 
army attacked on the heads of its columns is pre¬ 
cisely in the same situation, relatively to the enemy, 
as one assailed in dank. The battle of Kosbach fur¬ 
nishes an illustration. AB, Plate CXXll. fig. 17, re¬ 
presents the army of the King, CD that of the 
French. Supposing diem both in line, CD would 
still be attacked perpendicularly, and outflanked on 
one of its wings, exactly as it was on the head of its 
columns. The ^vantage of both these manoeuvres 
lies in the necessity to which the enemy is reduced 
of bringing his battalions in succession to die front, 
while the opponent, acting with vigour, defeats them, 
one after another, by the superior pressure of bis 
mass, provided its march be onward in an appropri¬ 
ate direction. Horizontally, if the column moves 

K erpendicularly, and perpendicularly, if the march is 
orizontal. 'The object for producing, as nearly as 
possible, an opposite direcdon, is to present a whole 
line to a bead of a column, or to an extremity of a 
line; because, if both moved in a direction to meet 
with the heads of their columns, both would be 
obliged to deploy, and a parallel order would be the 
consequence, without tacdcal advantage to either 
army. Fig. 18, the columns AB meeting those of 
the enemy CD in the same order, both fearing to be 
attacked, will immediately deploy; AB will there¬ 
fore form the line FG, and CD line HI, which 
gives no advantage to either party. 

The battle of Hosbach offers a fbrther illustration. 
As an angle must necessarily be formed when the 
heads of columns are attacked, to check the first ef¬ 
forts of the enemy, the advanced guard or leading 
brigade should deploy, while the rest of the army 
should take a new direction of march clear of the 
enemy's flank, in order to protect the retreat of die 
advance already engaged, and to gdin a station for 
acting offensively. See fig. 19* If the advanced guard 
or leading brigades AB of the columns HI be at¬ 
tacked, a deployment must take place according to 
the direction of the attack CD. This manoeuvre 
having checked the enemy FG, the army in the re^ 
being thus momentarily protected, should immedi¬ 
ately change direction exteriorly, by filing the divi- 
aions into a new alignment, IL ; or by altering die 
direction of the columns in a similar manner, so as 
to produce a prolongation beyond the enemy's flank, 
KK. It is, however, clear, tt»t if the columns are 


769 


left in front, the ^operation is according to rule; but War. 
if the rig^t be ii) from, a direction to the left would 
present the reverse flanks to the enemy. There 
would be no time fora countermarch, and still less 
for wheeling up in succession. It ^erefore appears 
that the columns should cliange the pivots of divi¬ 
sions, and wheel to the right into line; for though 
this tnancEuvre would be against the letter of tiie re¬ 
gulations, no disorder would ensue, and it is actually 
practised, at least by cavalry, iii some of the conti¬ 
nental armies. There is no want of proofs of the 
occasional necessity of this manoniYre in every cam- 
paign; but the battle of Lasworee will suffice for an 
illustration. "I he British infantry advanced in a sin- 
gle column by the right, and after crossing the 
Molmus Nye, a deep sunken rivulet, found itseV op¬ 
posite the enemy's right. To have prolonged the 
movement, was to produce a parallel order of battle; 
advantage was therefore taken of a ravine which led 
to the hostile right flank, and could conceal tim 
movement The head of the column, therefore, 
turned to tiic left, and gained the flank; but when 
ordered^ to wheel into line, the pivots being reversed, 
some of the Sepoy troops adhering to the letter of 
the rules and regulations, wheeled with their backs 
to the enemy. 

This method of converting a probable defeat into 
an offensive movement and oblique attack, will pro¬ 
bably intimidate the enemy, and check his pursuit 
of AB, from the moment he perceives the menaced 
attack against his own flank. Asa manoeuvre it is 
also more rapid and simple than a change of front 
which would only tend to a parallel formation. Al- 
though the existing modifications in the structure of 
armies, as already observed, renders this kind of at¬ 
tack more rare, and the organization by corps and 
divisions is advantageous to prevent them, it is ne¬ 
vertheless true, that the Prussians lost the battle of 
Auerstad^ and the French were placed in the most 
critical situations at Marengo, Eylau, and Lutzen, 
because they were attacked on tilt march before they 
expected a general action. 

The battle of Waterloo, unquestionably the most rnnci]ilcs of 
decisive event of the late awful contest, offers so raa- nispositiom 
ny instructive circumstances, and so much matter for^l **“ 1 ?*** 
deep meditation, in the position and roanceuvres, and” 
iu the exhibition of the soundest maxims of war, that 
it may be considered as a general illustration of 
the advanced state of the art of war at the present 
period. Without entering into details, the minutuc 
of which are apt to confuse, we shall content our- 
selves with merely pointing out the principal dis¬ 
positive features whicli it displays. As there are 
many plans more or less correct, and the ground 
is generally known, the remarks we are about to 
offer will be readily understooil by those who 
have any elementary knowledge of war. After Blu- 
cher's retreat from Ligny, and the Duke of Welling¬ 
ton had fallen back • from Quatre Bras, he occupied 
the position of Mont St Jean, determined to risk a 
battle with the forces he could collect on that }>oint. 

Exclusive of tiic Prussians, whose severe loss in kill¬ 
ed, wounded, and stragglers, could not immediate¬ 
ly be reorganized or replaced, but by the expected 
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War. .irrival of the corps of Uulow, tli? Anglo-NetJier- 
land army consisted ofulrout til baltaljons and 87 squa¬ 
drons ; which, with the artillery, may Imivo amounted 
to f)(i,700 men. ()f these, upwards of‘iO battalions 
and as many s({ii:idi‘i>ii.s bad never been in action. 
This mass of lorces was posU'd with the centre »lia* 
gonally acroi- and in front of the forking of the two 
ca(iaewav> from Urussels to Charleroy and to Nivelles; 
the nglit centre behind the ehnte.iu of Oounionl, and 
llie lei't considerably refiisetl, jrassed in rear of La 
Ilaie .Sainle, idoiig the cro.s8 road in the direction of 
Ohain. Behind the right centre, f-ord Hill jd,iced 
his corps, rii poteiicr, in columns, ))re})arc<! to ma- 
iKcuvre to his right, on the small jilain of Braine la 
J.ciid; or to Ills left, to sustain the centre. In .uid 
nbrnil Braine la Lend was a Ncthcrlaiid division, 
with the right throw n forward, and covered hy the 
rivulet Ilain, and leaving the small plain open; a 
kind of gorge to tempt the enemy between the two 
sides of the re-entenng angle of the right wing The 
Prus.sian.s weie expected to debouehe through the 
Woods of Lasne tow.-irds Pliineheimis, whicli would 
form the left into another gorge, or re-entering angle. 
Thus the position formed a kind of open \V (BB, Piute 
CXXll. .\AA. BB), with the ehateau of Goiimont 
at the summit of the • .ilient angle, eovered hy a planta¬ 
tion of wooflatid inelo^llres, oeenjiied by six or eight 
halt-ilions ; so that the eneiny eonld not eiilihwle from 
behind that ])lantatioii, either of tlie f.ices of the eeii- 
t«', nor ap|iri).i(h on either of the eaii.»ew;iys which 
pa-'.cd tJn-oiigli iJic Cl litre, without jircseiitiiig liis 
flank. Bisiilcs this jioint, La I laic Sainte, a stone 
farm close to the chaiisse of t'harlevoy, ami further 
on the left, the farm of P.a])« lotte and ehateau of l''ri- 
ehennoiit svere occupied ; tlic whole front oll'crcd a 
gentle '.lope tow'ards the enemy, and in the rear the 
caialry w.is distriliiited in brigades, each in two hues, 
covered by the rising ground ; and the artillery, all 
the lield-pieces ol' which were ninc-poundirs or 
twelves, forined a line of almost contiguous batteries 
along the front, interspersed with howitzers and 
rockets. 

By the returns ibnnd after the battle, it appears 
that the enemy li.id debouehed from Cliarlrroy with 
men.* c-xelnsive of the reinlbrcementH that 
joined after the loth of June. Of these he prodii- 
ci d on the field of liaftle, about 80,000 men, fornieil 
ill concentrated masses on both sirlt s of the cliausse of 
Charleroy. and graihially advancing the right parallel 
to tlic British left (f CCt'); hut as he was jealous of the 
woods oil the right, he ibriTied an angle to the rear, 
and kept his reserves f.ir back. He hail made a de- 
inoiistration witli a eorjis of cavalry beyond llie Bri- 
tisii right towards Hal, where he found the corps of 
fieneral Colville, and JVince l’’rederick of Orange, 
with two divisions po.sted .at 'I’libisc, Uahbeck, and 
Braine Ir Chateau, to cover that avenue to Brussels: 
another corps, ■t'^,0()0 strong, under Grouchy, was 
detached to his right upon Wavre, to turn the allies, 
pursiiCjor arrest tlie Prussians, artd preventthe timely 


junction of Buto w. 1‘has the dispositions of both the 
commanders were combined with consummate ability; 
Napoleon operating on the system of throwing two- 
thirds of his masses alternately on either side, and 
the allies, in combining manoeuvres, to bring a supe¬ 
rior mass on the decisive point. On the field, how¬ 
ever, tlie problem was difficult to solve. The com¬ 
munication with Prance was open only by the roads 
of Charleroy and Nivelles; hence the eueiny could 
not quit tlicm in tlie attack; nor could he gain Brus¬ 
sels by any other avenue than tliat of Waterloo: 
therefore, to possess tlie chateau of Gouiiiont, without 
w liich he could not arrive at the position, was tlie 
natural object of the attack. As this was sustained 
by the muss of the allied army, and could nut be en¬ 
filaded, his attacks failed. All those directed on the 
road of Charleroy to the left centre, w'cre necessari¬ 
ly obli<]uc, and exposed to the fire in flank befors 
they could reach their opponents. To have risked 
a general onset of all his masses, before tlic British 
were thinned and exhausted, be knew, under thu 
circmnstances of the moment, to be too liaz<ardoua. 
The plain of Braine la Lend appeared open. He 
could arrive by it ; but that very circumstance prow, 
ed that tlie enemy was prepared on that side. To 
have turned the force thither would, in the first place, 
have cauHod the loss of the comimitiication by Cliac- 
leroy ; and next, facilitated tho junction of the Prus¬ 
sians ; and, besides, tlio corps on the other side of 
the Ham flanked the advance, and could, in a 
short time, be sustained by the two ilivisions in its 
rear, and which he knew to be at hand. He would, 
therefore, have been placed bctw'een two fires, and 
have lost his point of retreat upon Charleroy; and 
the rood by NIvlUcs might, meantime, be cut off by 
the troops left behind at Mons. Again, if he threw 
his masses towards the left, he only went to meet the 
J'riissians, and left the British masters of the road cd* 
Nivelles ; and possibly, if he advanced far, ofdiBt of 
Charleroy. lie entangled himself in woods and de¬ 
files, where liis siqierior cavalry could not act. i lie 
cliuructcr of his opponent bespoke immediate oifen- 
sive movements from the moment his right would be 
at liberty; therefore the chances were again in fa¬ 
vour of the piieiiiy; yet this was the only advantage¬ 
ous side, because it brought him nearer Grouchy ; 
and in ease of defeat, lie could take a new line of re¬ 
treat by Namur. He, however, preferred the expe¬ 
riment which the cntliusiustic valour of his troops 
might enable him to make; and this committed him 
so deeply, that, when at length the Prussians appear¬ 
ed, a retreat was no longer possible. 

These observations disprove the ignorant asser¬ 
tion, tliat little skill was displayed on either side. 
The Generals and tlie soldiers equally did their 
duty : the veteran Blucher behaved with just pru¬ 
dence, in keeping so long hack from tlie dangerous 
nianicuvrc which was assigned him ; and when ha 
saw tile hostile cavalry destroyed, he acted with vi¬ 
gour and skill. As tor Grouchy, who wasted his time 


* The return was dated the IStli, according to the assertion of a Prussian officer of tlie staff, 
force brought over the frontier must, therefore, have amounted to nearly 150,000 men. 

10 


The whole 
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■ in forcing the position of VVavre across the Dyle.every- 

where fordable, his mauunivrcs show, that he felt the 
danger of his movement, and he wisely remained on 
the bunks. Much might be added upon the judgment 
which posted the corps at Wavre and another at 
Ilal; on the several lines of retreat which the allies 
could take in case of defeat; on the dispositions of 
tlte artillery ; the squares and lines formed and redu¬ 
ced rcpeat^ly; the disposition and effect of the char¬ 
ges of cavalry; the counter offensive of the Prussians; 
tlie general charge to the front, and fate of tlie enemy's 
squares: but sufficient is advanced toexciteto the study 
of a battle, where three of tlie greatest cominaiulers, 
and die best manu'uvring armies in Europe, glo¬ 
riously struggled fur victory ; and, let it be adiicd, 
uotwithstanding the assertions to the contrary,— 
where none committed h positive fault; and where 
Ka))oleun, in particular, who has been eondeiuned 
by some of liis own partisans, operated with all the 
skill and vigour which the circumstanees of the mo¬ 
ment allowed. 

•K Rvircais. Tin's unpleasant operation in war reipjires as great 
a display of skill and firniiiess as any. The Austri¬ 
ans have often conducted their’s with sagacity, .and 
it is {icrhnps owing to the preserving spirit of their 
retreats, Uiat after twenty unfortunate campaigns, 
the monurehy was as formidable as in the rommeiice- 
inent. Tlieir (ienerals are not then euiitrolled by 
cabinet orders, and, therefore, always operate with 
precision. Amongtiu*retreats w'hich deserve the study 
iff the soldier, are that of Schulemburgh, with the 
Saxons; the Duke of York’s out of ilelgiuin; the two 
retreats of the Arehduke Charles ; that of Moreau 
from Jfavaria to the Rhine; the Russian retreat upon 
Moscow and Tula ; and, lastly, the fine movement of 
Prince Eugene Reaiiliarnois, in Italy. 

In the choice of a position, it is not siiflieieiit to 
have a strong front and secure flunks; the means of 
retreating must also be considered in ease of defeat. 
Lloyd, in his Uejleclious on the battle of KoUtn, ob¬ 
serves, that a defeated army retires with greater fa¬ 
cility by dividing itself into as many corps ns the na¬ 
ture of the country will allow ; because, lat, if the 
enemy forms an equal number of divisions, he can¬ 
not operate vigorously upon any, and tlu retiring 
army having the facility of reunitin'', may totally de¬ 
feat one of tile hostile corps ; 2d, if the enemy o]>e- 
rates en masic, it can be only towards one, and the 
utliers fall back unmolested: that division, huw'ever, 
covcrinl by a strong rearguard, avoids serious netioiis, 
and having the faculty of moving more rapidly, becaii se 
it is less numerous, can escape likewise willioiit great 
loss. Bulow, taking up this question inatlieuiaticidly, 
advances the opinion that the columns should move 
outwards, or eccentrically, from a point towards the 
periphery; but Jomini comliats both so far victori¬ 
ously. He observes, that Lloyd admits that the 
division of the pursuing forces exposes iheiii to 
dctcat; why, then, recommend such a mano'uvre 
to a retreating army, which nui.st be already in- 
lerior to the enemy ? He quotes the tine eoiiccii- 
trie retreat of the Archduke Charles, and might liave 
added the Russian, and both Lord WclHrgton'.s. But 
in examining the mechanism of these movements, it 


appears that not* of them were the consequence of 
a defeat, and especially sueli defeats an the modern' 
system of attack inflicts; they were merely armies 
nianoiuvring back towards their base upon tlieir own 
lines of operations, watching a favourable opportu¬ 
nity to resume the uflensivc ; or retreats al'ter bat¬ 
tles where both parties liad eiaims to tlic vii-tory, as 
Benningsen’s after Eylau, and Kutusofl"s after Bo¬ 
rodino. "I'he difl'erenec between Lloyd and .Tomiiii 
is nierely in words; for the former points out the lii- 
cility of uniting (wo eorps, whieh, if he meant th« 
eccentricity applied by Bulow, would be impossible. 

Rut an army eonqiletely defeated is no longer in 
the hands of the general, whetiier he be the Duke of 
Brunswick or Napoleon. A cheek, stieh as the Aus¬ 
trians siifl'eredat I’lfirus, and the Allies at Lutzeii, 
Rantzen, and Ure.sdeii, docs not prevent the rom- 
iiiaiider from executing the best measures that eir- 
cuin.stanres will allow. Thus, in the three former, 
the armies letireil in mass; in the latter, they divid- 
e<l into -several eolnmns, and thereby not only eover- 
ctl themselve.-, by the inniintains of Rohemia, but al¬ 
so applied I .loyd’s maxim, in uniting two corps to de¬ 
stroy one of tile pursuers at Kiilin. Hen<'i>, eireum- 
staiues ;nnst govern the measure; and if, alter a real 
defeat, u broad river, eham of motint:iins, or range 
of fortresses, can l>e gtiined in two or ibrec marches, 
tlie ilivision of a routed arm3' 111:13' lit npjilit'd as a 
safe ride. 

A retiring army is not always obligeil to fall hack 
upon its own frontier ; it may sometimes change the 
direction of its ojierations, as I’cedei iek did after the 
siege of Ulinntz in 17551 ; when, instead of returning 
into Silesia, he changed his line, and marched into 
Kohemia. 'J'liis measure wa.s also proposed to Na¬ 
poleon hefiire the hattle of Leipzig. He was ad¬ 
vised to approach the Elbe, call in the corps of St 
Cyr from Dresden, cross the river alioiit Wittenberg, 
and descend 1)3' the riglit hank towifds Magdeburg. 

'I'lie Prussian and Northern armies, being on the left 
of the Elbe, could not have prevented the dostriii- 
tion of Rerliii, Potsdam, and Rrandeiibiirg. And 
from Magdeburg, reinforced vvilli its vast garrison, 
and coniieeted with the Danes and the eorjis of Da- 
vuust at Hamburg, he could have operated 113 a new 
line, having Ins euiiiimiiiieiitions open by Wesel, 
t’assel, and all the fortresses of Ilollaiul; the sterile 
eouutr3' to whieh the allies must have followed liim 
could not Inive subsisted their vast cavglr}'; and ihi' 

-sandy roads would hardly have allowed siitfieii iit 
transport of provision to maintain the troojis. 'i hc-re 
were, howi-ver, many', and proliabh superior reason.', 
vvliicli made him ri'jeet the jirojio'al. 

If tlie art of war consists m iipplying the superior riiiiu:!-. 
force of a mass upon u weak point of the ciuiny, it 
follows that a defeated army slioiild be |mrsiied with 
the utmost vivacity- Never delay till to-morrow, Ls 
an ancient military maxim, .■ipplieiible especially in 
pursuit; for the strength of an army consists in its 
organization, in the unity resulting from tin con¬ 
nection of all its parts with the inain-sjiriiig wliieli 
makes it move. After a defeat, tliis unity' no long¬ 
er exists. The haniiony between the head, which 
combines, and the body, which executes, is broken ; 
their connectiuu is suspended, often destroyed. 'I’u 
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War. pursue and attack is to march to rf certain triumph. 
< i i w All the late campaigns offer signal examples of this 
trulli. (lenerals of mediocrity often neglect tins 
I maxim, and their victories are scarcely more than a 

forcible removal of troops. The direction of the 
pursuit, though guided by circumstances, should al¬ 
ways, however, aim at gaining the hostile lino of 
communications, and cutting oflT tlie enemy from his 
base; because, by so doing, he may be thrown upon 
such obs^les as to force him to surrender. 

Sieges. Sieges, according to Lloyd, should never be un¬ 
dertaken but with the following views: 1st, When 
fortresses are situate upon the passages which lead 
to the enemy, so as to render it impossible to pene¬ 
trate without capturing them. 2d, When they in¬ 
tercept the communications, and the country is un¬ 
able to furnish the necessary subsistence. 3(1, W'hcn 
they are wanted to cover magazines formed in the 
country, and thereby to facilitate the operations. 4th, 
When the enemy has considerable depots witlun the 
fortress, of which be is absolutely in want, 5th, 
When the capture of a fortress produces tiic conquest 
of a considerable tract of country, and enables the 
besieger to winter in that ’dcinity. To these may 
be added, 6th, The rec.apture of a fortress essential in 
the defence of a frontier. 

Covering 1. As victory is best secured by t-iking the lead in 
Sieges. an operation, an army covering a siege sliould never 
wait to be attacked by tlie enemy, but endeavour to 
anticipate him; for, by defeating tlic forces which 
aint at raising the siege, the place is sure to fall. 

2. If the enemy approacii the covering army witli 
an imposing mass, the siege should be raised, all tlic 
forces united, and an attack in force directed against 
him. 

3. When the relieving army is defeated, the siege 
should be resumed, while the pursuit continues, and 
the enemy is not in a condition to return before the 
capture of the place. 

4. When an army besieges a place, in consequence 
of offensive movements and anterior success, the cover¬ 
ing army should not remain in a position near the 
place, but drive the enemy as far as possible forward ; 
for the relieving army will And the difficulty of rais¬ 
ing the siege, increased with the distance it is re¬ 
moved from the place: but, if at length that army 
should arrive so near as to furnish a probability of 
raising the si^e, the besieging corps should then 
rwidiy join the covering army, and make a united 
effort to defeat it. 

Conrluding Among the late innovations in war three are of 
Kemulu on immense influence; but before they can be consider- 

** permanent improvements, they will require to 
pioveorau, be suidected to some regulations. The first of these 
is the Conscription System; a salutary measure under 
proper restrictions; but a scourge, if carried beyond 
tiie principle of defisnee. The next is that of Requi¬ 
sitions : which requires to be placed under the con¬ 


trol of public law. The third is the formation of a 
Militia, or Landwehr. This measure, Incontestibly' 
proved to be efficient, will always be resorted to 
in moments of real danger: and it is one calculated 
to bridle the projects of ambitioD, because it makes 
every state strong in defence, but not therefore strong 
in aggression. 

' In examining the new inventions which may be¬ 
come instruments of moment in the science of war, 
that of Vessels impelled by Steam will probably figure 
as the most important among maritime nations; whose 
coasts, rivers, and harbours, will probably be assail¬ 
ed and defended by them. The terrific Rockets may in 
time acquire a precision of direction equal to that 
of shells and carcasses. They are, in their present 
sistc, an excellent substitute for horse artillery, par¬ 
ticularly in pursuits, vanguards, and false attacks. At 
the battle of Leipsig, a British battery of rockets com¬ 
pelled a column of four battalions to surrender un 
the first fire.* 

The present method of forming divisions with 
artillery, a proportion of light cavalry, and light 
iul'antry, coniinissariat and staff, approaches so near¬ 
ly to the Roman Legion, and is, in reality, so ad¬ 
vantageous, that it may be foreseen, should one 
great continental state permanently model its army 
upon that principle, the others will immediately adopt 
it. Should the heavy-armed cavalry or cuirassiers 
resume the Lance, the infantry would soon be obliged, 
as before observed, to be partly armed with a si¬ 
milar weapon. Field Fortification has been too much 
neglected, and the troops are not sufficiently provid¬ 
ed with implements for that purpose; but as the in¬ 
fluence of militia systems will bring large bodies of 
troops together, in a state of inferior discipline to 
veterans, field works will recover their proper esti¬ 
mation. 

It is not the solid immoveable system of Daun 
that is here in view, but merely such works 
as can be completed in a few hours; provided a 
greater qiiantityof light implements, ashatchets, hand¬ 
saws, pick-axes, and shovels, be furnished the troops, 
and the proportion of battalion pioneers be augmented 
and rendered more respectable. Rogniat extols the 
advantages which the French army derived from this 
practice being introduced among the artillery sappers 
and miners under his orders; each of whom carried 
an implement of this kind during the campaign 
of 1813. It was by their means that the Paianiasf 
were so speediiy constructed before Dresden, upon 
which the formidable artillery of the allies scarce made 
an impression. This sort of field work is unquestion¬ 
ably of great importance where the materials can be 
procured; as ap^ared again in 1814 at Tournay, in 
the fruitless attack which, owing to its application by 
the Saxon engineers, the French, under Maison, 
made upon that place. The Spanith Redoubts, 
which the same ingenious officer recommends, ap¬ 
pear likewise to possess ^reat advantages; because 
they can be raised in a few hours, and are there- 


* Of this fact, the author was assured, by the late General Bulow, who stated that he rode up alone to 
receive their submission. 

t So named from their Turkish origin.—Redoubts fenced with trunks of trees closely planted and pierced 
for musketry. 
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WARWICKSIIittE, an inland county of Eng* 
tend, and nearly in the centre of the kingdom. It 
is bounded on the western side, from north to south, 
by Staffordshire, Worcestershire, and Gloucester* 
shire; and on the eattcniKjIde by L^cestershire, 
Nor«{|ltnptoD8hire, and Oi^dshire. Its ereoteM 
leng^, from north tp souUt^ is about forty>eight, 
audits breadth across the middie thirty.two miles. 
It contains OOfi square n^es, or 577,280 statute 
acres. It is divided into four hundredfc besides th^ 
city of Coventry, which, with its libertiea, extends 
ovsflr ji^ut 18,000 acres. These hundreds are sub* 
eightemi portions, for convenience in 
ol the lews. 

us of 1821, it appeared that the num. 
bar of inhabited houses was 55,082, occupied by 
60,iSS families: of flieae 16,779 were chiefly em* 
ployed in agriculture; 39>lS9 in trade, raanufac* 
tures. Or handicraft; and 4155 were comprised in 
neither of those classes. The whole number of per. 
sons was 274,392 i of whom 133,827 were males, and 
140,565 females. The increase of population be* 
tween the years 1811 and 1821 appears to be about 
20*pfr cent. 

Although Warwickshire is an elevated district, It 
is in general level; the rivers are of languid course, 
and the undahtions of the surface are rare and gentle. 
It is genenfUy incleiipl^ and the fields are of migrate 
extent. The fences Im for the most part h^ and 
umbrageous, being t^jlcidy planted witn forest tl'ces, 
so that, though woods afUnNii^e face of the coon* 
try seems, at a distance, to be one otaftinued 
or woodland. There itfe but ftw^othnaadh fie)^^ 
and very little waste oribirren land. The etteht of 

C ure land is greater tMu in fitost parts of Eng- 
1, and is estimated to be moibt than Italf of the 
whole, The pasture land, calculatM«t ADD,000 acres, 
insy (m laid wboliy to Jhe appropriated to the sus* 
tenance, of the diffitfentspecies of animals. 100,000 
acres 1 ^ eftaiMlly mowed for hay, end the other 
two>t|dnfiS'ete used ibr fbedins. The agriculture of 
the coufMf Js well cooduetea. The cidtiyatien of 
turnips ia"j^fld^ed tOei greet extent, wth much 
drill, an^mrit very prodnedve effects. The crops 
of wheat, barley, oats, pease, beans, and tarei^ ere 
voi# vt. KAnt II. 


quite « luxuriant as b any portion of 
The cows are geneially of die long.homed kb^ but 
there are amongbt them many varieties. qil* 
cient race of Warwickshire sheep has been croMt^ 
with the Leicester breed, and thu mixture mpgra* 
duced a kbd adapted to the land, and equal to mty 
race in the kingdom. . 

The streams of this county are numerous; tnUbRiven sod 
with the exception of the Avon, aic inconSi&raUe iCsoals. 
though, by the means of irrigation which tbay fms 
nish, they arc pt great value to ks rura^,ec(^MI». 

Tbe whole of diem ran directly or bditi^tiy 
Severn. The Avon alone Is navigable %>j;>,biir||Aa 
from Stratford to its junedon wjth that ntiiar.pfav 
Tewkesbury. The intercourse of the copntp is 
much facilitated by the numerous canals tbit bbr* 
sect and connect it with every part of England; sup¬ 
ply every part with cheap fuo!; and serve to COito> 
vcy Us heavy productions to the exporting toieul^ 

London, Liverpool, and Bristol. These canab tfrp 
the Birmingham Old Canal, the Birmingh^ smd 
Faxeley, the Warwick and Birmingham, the Wot* 
cester and Dirmingham, the Coventry, the Warwick 
and Napton, the Stratford, the Afihby de la Zoucfa, 
and, abcv« all, the Grand Junction. 

The minenris and fpssils of this county areeoaf,MiiMnii 
iron, limestone, and freestone.'* A^t Leamtiwtpn«^JMh>s> 
Fmvi^re Pprings, whoso jcelebrijty OAve 

made drat pUme one of uo resort of fa|iiion 4 |le 
company as well as bvsitds. tiM waters oonwn 
neutral and sulphureous Sattst^ with darbonate of ■ 
iron. At Newham KegU is a chalybeate'badi, whoso 
redown was formerly much greater than it ii^at pie* 

Thb pounty possesses considerable manufacto^; MsanOe- 
of these, the greatest are these in metals of all kinds, twss. 
coi^ucted upon a atupeodotia scale at Birmipghan^ 
andrthe towns and viOi^ its vicinity. The mi¬ 
nute diviMbns and sobdivisioM of labour, the vasbos 
mechanical invendone. tbo diseoveries b chemistry, 
and the indostrious 4 ^ ecOBombal|iabitaof the psoqifil 
pbpbave rendered this part of the oodotry the prb^. 
tdp 4 reservoir from whence the world is supplied with ^ 
dmaesUc utM^k ornaments, amJ a tliAMand mini^ 
artichn whldSud much to the conrfbrt m oivilisqg 

if . 
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Warwick- The city of Coventry lias lon^j boon celebrated for its 
manufactures of ribbons, and o^hcr goods of silkj 
Waterford. g*''® occup.'ition, in tbit place and it* vici- 

nity, to more than 15,000 persons. I'bere are also at 
Coretltry large undertakings for imtking 'watches; a 
tra^^hat has of late been much ektended, Mtlle' 
for spinning cotton and wool have been erected at 
Warwick, and to them is attributed a great iRcrepoe, 
which bos lately token place in the population df 
that town. At Tamworth, verylarigewoAs arecbhw 
structed for printing calicoes. At Alcester, scfvaiiiid 
hundred persons are employed in making needin. 
In several p»r^ pf the county mucK linen yam Is 
spun. * 

. tlie most remarkable objects in the county are 
Kenilworth Castle, now in a dilapidated state; Max* 
stoke Castle, a most extensive pile; Comb Abbey, 
a Cistertian Convent; the school-house at Rugby ; 
and tlie house at Stratford In which Shakespeare 
was born. 

The titles derived from tlijs county are,->-E|trls of 
Coventry and Warwick, and Bsr^n Arden. Two 
members are returned to Parliament for the epunty, 
and two each tor Coventry and Warwick. Two are 
also returned for Tarawortli, a part only of which 
borough is in this county. 

The largest places and their population are u 
follows:—Birmingham, 106,722; Coventry,29,380; 
Warwick, 8235; Nuneaton, 6610; Sutton Cold¬ 
field, SiGO; Atherstone, 3434; and Stratford, SOOg. 

The mptft remarkable, among a great number of 
nobieroei^nd gentlemen's seats, are‘Warwick Cas¬ 
tle, Earl'of Warwick; Ragley Hall, Marquis of 
Hertford; Walton Hall, Sir C. Mordaunt; Comp¬ 
ton Verney,Lord Willoughby; GuysCliif, B. Great- 
head ; Great Packington, I.urd Aylesford: Comp¬ 
ton Wyngate, Marquis of Northampton; Asiley 
Castle; Newdigatc; Hcwill Grange, Earl of Ply- 
moutli; and Merevale, D. S. Dugdulc. 

See Dugdale’s Antiquities of Wunoickshire { Mor- 
shall’s Rural Economy i Hutton’s History ^ Bir¬ 
mingham : Beauties of England and Wales, (w. w.) 

WATERFORD, a maritime county in the pro- 
Uoundurics. yioce of Munster, in Ireland, bounded by the river 
Suir, which separates it from Kilkenny and Tipper¬ 
ary, on the north; by the harbour of its own name, 
aq arm of the sea running up between this county 
and Wexford, on the east; by the sea on thp^tmiW'i 
and by the county of Cork on the west, tHi river 
Blackwatec here flowing along part its boundary^ 
Rxtent. H is about 51 mUcs in length, and SQ in breadth, 
and contains 7lU English square miles, or 454,400 
English acres, divided into the liberties of the dty 
bf Wat^ford, and 7 baronies, and including 74 pa¬ 
rishes belonging to the' Secs of Waterford and Lis- 
niore. 

Surface. Very little of this district is level, the far greater 
part being hilly, and much pf it mountainous. It 
ts only on the soutlo-and east that it is rich and 
.productive; on the west and north, which are occu- 
,'>^iad by the high^^grounds, the pioportion of fcrtde 
%nid is jnconslderablc. Yet'the wooded banlt||bf 
tho'Sutr and |^e Biocknatcr, and of the streams Jfhat 
'join. them, ||ieHeot many delightful and romantic 
views, diversifif^ by ancient casllps and the modern 
Bivm. seals of the proprietors. Thp Suir, which hasltt 
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source in Tipperary, on'the north, dler entering this Waterford 
county, flows almost due. east, till it. joins tbadBarrpiw''^*'***- 
and the Nore, beyond tha^oityaf Waterfoi^.and 
then, taking a soalbem'-dhMWtipn, these't;united. 

Btreomr enter the sea at-theiHUbour of Waterfbrd; 
fonniRg''ah estuary nine Irish .miles lone aal^. tmn 
bread. A%ihe city of WaierhM'd, the wr is about, 
a mile broad, whh a d^h> suffieienti. for .yess^. oC 
considerable burden. The Rlackwalim r|||p.:4||tlie 
confines of Kerry, end, after ttaveRsiiig.tbes^Wyt>f> 

Cork, comes into Waterford a little to tbe^nast q( 

Fermoy. At Cepp^ain, bejend l>iiaiore,iiirhere iC 
suddenly bends to the south, >t becomes nea^iible 
for small vessels,' and pursuing its course southwai^ 
fiiils into the sea at<ircn]giMil Bay- The dimate ef 
this and the other distriots on the south coaat of Ire¬ 
land is exceedingly mild. Frost and snow are never 
of any duration, and cattle continue to graze all.tbe 
year round. ^ 

In this county tlicre are some very large eatatw^BtUtea. 
of which the mok extensive belongs to the Huke'Of 
Devonshire. Desses are commonly for tw«iiiy.voae 
years and a hTe; and on the banks of the rivers, where 
the land is most valuable, farms are small. Aeooed-Bamu. 
ing to Mr Wakefield'i^^rmation, “ in this countyi 
when the eldest daugmile of a fiu-mer marriea|lj||e ^ 
ther, insteed of giving her a portion, divides wfarin 
between himself and son^in-law; the next daughter 
gets onc-half of the remainder, and- titis division and 
subdivision continues os long as there are daughters 
to be dispod^ ef. In regard to the male children, > 
they are turned out into thp world, and IcR to pbift 
for themselves the best way 4hey can.” ; 

Vol. I. p. 280.) Mountain land inciudu|9^M^t ’ 
in 1808 was comptKed to be about aguidhS3Pl^if 
th.® Irish acre, and this is chiefly paid fro^tTie pro¬ 
duce of the dairy> which is ogiMiucted on a gi^ec dsMm. 
or smaller scale over all the county, and firoqi the 
pigs, which are partly fed upon its ofials. Soma 
of the dairy farmers, most of whom' are in easy cir¬ 
cumstances, at that time paid L. 1000 a-year id' rent; 
and a great deal of butter is made even among tha 
mountains, where small cows, suited to the luturc af 
the'pBStures, form the principal stock. In the-neigh- 
bourhood of Waterford, cows were Idt for I..18, 

and even L.26 for the season. There are vecyi^w 
sheep,-and those of a bad descriptiaivt and compara¬ 
tively bnt a aofall portion.ia.in..tiUagei v-Wbereiime 
is used as a manure, it must- Ikubrought from a ^- 
tance, as there is- no limest^e to ;tho east pC the 
Biockwater, and it Mf^upweadB of D. 5 for an acre. 

|0rcharda are nunierdus on da^lianka of this riicer, 
and extensive plantations of Mmbar trees have b^n 
formed in various parts- &irM .is<so lU'Sich used as 
fuel, that whole ficidaorrjUpt . under ttii thrub..^r 
the purpose. - - . 

The towM are Watiufard. Dongarypa, .^a1|^. Towns, 
and Dismore,t.tdi except the .first; qu^s of op Agrqat ' 
importance. Wateiford> situated eo tfie sauth ]^k 
of the Suir, near the harbour. whuKItears. ^.uame, 
and having an Jbland water. comatilQics^on qorth- j 

wards by the Barrow aqdeNore, and wttfiwsnl to * 

Cionmell by the Suir, has apopHlatieDi#fi6,787a'Sp^ 
carries oira considerable tr^.withr^di^jpr aq4L A 
with England, nod dthm countries; and wHtuh iilese? 
few years, it eniiptoy^' 7o vessels iv tfijg^Kewfpupd. • 

10 , - 
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w«ierfarft hutd trad«. Fdcket boat* «re estoblii4i«d/b<itween 
It this port and fifUfind'lMTea. .btNi a^noble quay « 
mUe-Io»» stkbrA^awwbm «acotif tba siuq^ 

which aftrda a» ea^ coatniioicaMathiritb qoutf* ipalhc i ,« 

dea of WiwfiMt . ijl«g» fofpt VK^Oh to tho^roMd^^ 

portanh a (rfanch of (Mds&thaittibatinQjitr broqgqt |i>ough<9 could acoroaN 
to dps l«w» iAil6Dd^«tti»«aiiHnto4<to Jia icwth ' ' 
nMiipUU,000»00a Sterl^ Xii<r«raim» 
bMoiNau faMM»i«ldih aaai a^d aujliMf taXonc 
d(to, whfliia.' ihoy Umc(HMKM)|6 ftraa iha(kka»nt4i#er* 

•D» Mills of «hmh|}> whMiMtliiRumipa^ a 
spondihg difieieoce of SKfoatv’who prifM4phl'<<ia«|tM- 
factarss wra glasa aod 8a)ta^«idtiioa«»«ottan> and 
coarshwoollatifj io other pam^if oouoty, fioef, 
pork, bmtaiv gndn, and liator two the principal $«• 
ports: of agdcoltural produca alooa, thp exputt has 
bean eetimated at Ifc-Ogdpo^OOO filtcriii^ yearly. % 
neans of the Suir, a great pt^pf the goods imported 
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Wateirrord harbour aie wried fiwwardto Clonmell 
for tiie lupply oi thoiolerMV ^ Ireland. Fart the 
proviaiOB trade is alto carried -op at Ufoughall* sitpat^ 
ed at the mouth hf thn^ackwnten:; the couptcy 
aroiud it furniihiag ahoodappe of pork and gram, 
but 4«k not so conudetoi^M^ormeriy.ivDwogafVQiii 
on Bf that o oB wa i sp ^ fisbiag^totrn, wd thip 
plahejFVM the viUaga of Tsaiherc, a few milea aovA 
tiroa Waterford, particularly tbelatt«r« ase noted for 
being the r^dMce o£ehe ^try dining the bathing 
season. ' 

The county, aniLAe city of Waterford, which is ji 
Gouatj^ithin jtseif»Asi|h the boso^hs of Lismore, 
TidiiH|HjMft Duflgasetfhi retHtioea tea members to 
die (^m^ment; th* Buoaber of its representatives 
is cialn||Mlhwo for the county, qiMt fo> the city, and 
one for On borough of Dungarvon. In 1791, tbq 
Popukafo. popidatioD was compaifod to be 110,006, and by the 
oensos of 18S1, it was found. tod>e 187,679* The 

Protestants, according to Mr Wakefield, bear a vary 
small proportion to the Catholics ever the couiUy; 
Mid even m the city of Waterford, where the diiprtk 
portion is not so grcwl as in the coantry, the latter 
are increOsiag in a greater ptoporliao tbftn the former, 
Most Of the landed and person^ property ii in the 
hands ^the CalhiidiCB. Tho eelebcat^ phUosopber 


ter, He.bad fractroe In his m* 

tbemapcid puMpd^itbt^fiikk.qarer (be deBrnnstiia^ 
of ey^ jjwoMisikkm thbkia 
valkct «jbeb>t ti^ jditM hare been veiy 

“wtrjcal t^t. 

. , . , Mftoiw Wm 

lab 0 Hr,i»jt|io«e who iyllop the jUnbrehat tpomi of 
ab«yki*l|aiiiheir^vesti|r%tkm^ fhtiod 

hi.paale4.lh^y *•«»« *•“ • «fn«*ij(iihi« poi^ 

itoo. V H oceupatfob'M joatroMlw 

olhfn.,wi^ettt^Biiiii^ chWM ^ (cafo of bis eti 
ipforiMtWt thpugli(jcer(eiafy net witHifot adding td 
Uie si^ity and precUlon Af hie ifoo^ge of 
nioit,Jiapertaot elementary tiutbs of^imicet «ajl' 
wba>e graduated in 1759, be wks claitpd at the 
seqlP wrangler, whieb beseems to hsbe considered^ 
not wuhout reason, US Uie place of honour for the 
year, the smiior wmngler, who was a Johafon, bnv* 


ing, as It was generally briieved, beoa unftirly pre* 
ferred to hint. In October I7€(h he became a feU 
low ofTrinity, and in November, au^stanlt tutor of 
tho college. Having taken his degree of M. A. hi 
1769, he waa soon aiUrWards madeipoderator of this 
ocholasUc exercises of tho university, an opfoioim 
and honourable office, which he also ailed in several 
aubsequeot years. 

In UQe.he undertook a iourmhr to Paris, tbongh 
without ohing able to speaic the iangn'aga, fn orw 
to take charge of bis young friend and pupil, Mr 
{.uthier, who rmumed to Sbgland pidi him soon af^ 
ter. He waa 4pcted'ia the saibe year Passer of 
Chemistry, though he hadncMr demoted* liy portion 
of bit attention to that science; but be soon randeied 
himself tufllciently master of all that was then kifowu 
of the scienoe, to give a very popular eoursa wf Ic^ 
tores on the subject abont a year after his elepHnn, 
with tho assistance of an operator whom Jtd bad 
brought from Paris, and to become the author of U 
aeries of essays, which served for many years as fob 
most agreeable introduction to foe elamentary'doqr' 
trines and the ordinary processes of ehdlBliniy, He 
obtained from‘the Governtnent, by proper tegreseiw 
tations, a salary Af L. 100 a year for bjatrif, andfor 
all future profesiore: he pri^also eeme attentiea to 
Boyle was born foe Castle Of Lismore, and also foeAretieal and pioctical anatomy, as having some 
Cobgreve, tb&i draumtie ateker, wbose fotber was relation to the sciebce of chcuriltrn In 1767, bu 
agent tb the Doyle fomiiy, foe uiateraai ocoeitoni of ftdka^ne of foe priucipal uuom w Trfai^ Cffo 
foe Duke of Devanahire, . . , legk?^ 1769, he was elected a Fellow of the Royal 

See foe warictfofvYomqo ReaMfott, Kesreubam, Society,sn4inOctoberl771,he Unexpected obta^ 
and Wakefield, quoted uodfa^ other Iciah coun> Ad the important and Idorative appomtlnent of Rte^ 
riee t Curwtn’a OAtenaUituit Jm tftm ^ Jtekud Profetm of Divinity, upbn the premature death of Dr 

. .... Rufoerford, and io that capacd the rectory 

of Semerabam in HuAtittgdoosfah-e. He bad been 


little accustomed to'foA study of the dirini^ of the 
schools, or even of the fathers; but his rioqueace 


(1818), and foe Atamotn^reii^ (a.) 

WATSON Rishou ov>^Z,4.w»Arv), 

calebratedAlj an tMo THfolugiam and a Professor of 
Chemlstryj was bom in August I 737 , afiHevenham 
new Kendal, in Westfoorland. fiia ancestori diad and iogeauity supplied the want of fo^^ioal learn* 
beaitftnneM af their own esfotee foAegyecal genent* ing^ fooug^ be gave some oSmee to bis mdic ptfoo* 
tiAbs s Abd hto fatlfor had foffliny years beaD,iUas> dorf ddfeagues, by confinlngMs argomenie mom 
ter AP^ ‘fieo lehook t/fi HesArsham, ban waa be- ftricUy tp foe text of foe aCKWfofe than they thought 
coma btflnbi and had retfoned It« little before his perfectly consistent Whh the duty a chan^ioa of 

and c6hiWW them AW ITM, whan htwAaseot aa wPe description er a pvefoiam fovfauty m an 
A siwe to’'TWhfi* fodle^ caaforidge. Ha applied Eifolish university. HA attracted, hMever,« long 
^rJui^MeHa^iait,so M sfodliii apdAi -)757 be os be officiated in person, audiences aAmumerous, to 
^Hafnefo arscholafobipj ifRlm^mleular expruaalooa fo® eaerdsei lA the sfopols at Which HA prendedrOa 
of appinbM from Dr Smifo, who was then mas- had attended Ida chemical lertttres. 
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He mtttied, ill December IftS, MIm Witsoni tii* 
DaHeoyTeirer in Weetmorlitidi} thtfr union 
nMft 'mntttrrnpted fer more thm farQr yean. In 
1??4 he obtained a prebend of in'exchange for 

«.i|Miyry in Wale*, whidi> the Diwfe of Graflon hfd 
piwnrea fbr him: and he became Atehdeacon of 
Elj^ in January 1^ s in theeamcyear Biahop Keene 
preacmtcd him nT# the rectory of NerthwAn in lSw> 
folk; and, in 178S, his pupH, the Duke'of Rutland, 
gave Mm thirrectory of Knaptofk id Le|eester!>hird: 
the same intermt obtained him alselVem Lord Shel¬ 
burne the BMiopriok of LendalF. Hdreltia episce* 

S I prefettae^t rested: he generally joined the poli* 
!S of the Ojlposition, and especially on tha^oestion 
of the 'hnlhnited regency: but he was too inde¬ 
pendent in his sentments to>becon>e a vcry<Abeful 
member of any administration t and he retired, before 
the end of the year 1789, without books> and with 
somewhat more of disgust than he ought in justice to 
have felt, to an estate which be had bought, at Cai- 

g arth, on the bank! of Winandennere, and occupie'd 

t _ii»__i_ 1__ aJ— i-Jw _-ti— 


in ngricuitural improvements, especially in planting, 
for which he received a medal from tlw Society of 
Arts in 17S9> Hia pupil Mr Luther, of Ongar in Es> 
aex, had died in 1786, and left him an estate, which 
he ^terwards sold for something more than L.eo.OOO. 

He considered as one of the beat practical results 
of his chemical atudipt the aitggestion which be made 
to the Duke of Richmond, then Master of the Ord* ' 
nande, rMecUng the preparation of charcoal fpr 
gnnpowdw, by burning t)|B wood in close vessels^ 
which, it seems, very materially improved the quality 
of the powder. 

lie had the Hberality to confer, in 1804, a small 
living, at'IKreward for literary merit only, on Mi 
Davkid,* the author of the Celtio RetearAet. The next 
year, htf'bfipHed with success to the Duke of York 
for thcTromotlen of bis son, who had then the rank 
of » Major, and hia Royal Highness speedl^ com¬ 
plied wiUi hia solicitation, as a personal flivottr only, 
withodt waiting for any Ministerial infloence. » 

His health had been seriously impaired by an iH- 
nass which attacked hini'in 1781, and which bis 
fHendl ittributed, though perhaps wiUiout sufBofent 
reason, to excessive study > in O^ober 1809, he had 
a slight pamlyihs affection, and another in 18iei tAHt 
it ww in 1819, t^ his last ilbiess might bmuid to 
begin, and he sunk gradually till the 4th of July 
tlSld. Tbe eidOr of nis two sons wdi in the army, 
thh« younger in die churtA: he left absoaevcrel 
daognterA His writings are as miscellaneoiu as they 
are natoeroas t but none of them are bulky, 

1. Instilutiorlttiit Oktmiearum fart Metaliurgha. 

8. Cambr. 1768. Rtpr, <Ett, Vol. V. 

2 . Eteperinumit and Obfetvationf on iht Solution 
0 ^ Sails. PhU. Trant, %f70. P, 9S5. Eu, V. 
Especially on the spMiftc mvisies of salts and 
their solutions. S, ^WirmerM on the J^eett of 
CoU in Eeh^ary 1771* PM- Tram. 1771* P> 

1 ^ 9* Eu. V. Wiib some ^i^riments on con^a- 
njapin. 4, Experiment triih a Inermometer haoia^^t 
s^u/6 6/adtenM PM. Tram. 1778. P. 40. Ms. 
y. ftaued>V^. 5. demtcai Experimentt and Ob- , 
tervaiioni Off-Load' Ore. Phil, Trans. 1776, P. 
863. Ess. V. 6< ObservattpHi on tie Sulphur Wtilt 
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at Hamnfiote, 'Phil. Trant. 17^ T.hJl.Eti. 
V. - . t + I - I 

7. Etlm on the Su^palo ^ Chmidry, and then- 
O^nerot Imoition. . »* * . , 

6. * Attize' Sermon^ preoAnd at Cmkridgt. 4. 

1769. ‘ ■» ' ' 

9. LeHerstotiu Hendtenof the Home^'Cotmom 
by a ChriUittn Whig, 1778# 

10, 11. Two Semant. 4. Caadir. 1776. On 
the Rovoittdon, and oh the Kiagi* Aeoessioir. 

IS. A Brief SAto ^ the PHne^ tf Churth 
Authority, 1779. ' Rep*iatod in 1816 as a charge. 

13. A Past Sertnan, P4b. 1780, 

14. A Ssrmon addretted to the Clergy of Ely, 
1780. Recommending Orient^ Uterature. 

15. Apologyfor Chrisiiamty, in a Series if Letters 
addreuM to EdmrdGihbMt Etq, IS. 1776. Often 
reprinted, and coneuUgwA aa very satisfactory, though 
the author confbaaes, wiA more of the'courtier than 
of the orthodox divine, Itl a letter to Mr Gibbon, that 
the Essay ** derives its chief merit from the elegance 
and importaoee of the wfgk it aftempts to oppose.” 

16. Chmka\E»tam,5r, 12. 1781-7. Addressed 
to his pupil the Duke of' Roland. The ribrk was 
intended for general Hbfbntastion, and beO|||^ ex¬ 
tremely popular aa a first Introduction. iHle first 
volumo relates to salts, sulphurs, vitriols, and gun¬ 
powder ; the second to common- iWt, llistlljation, 
lime, clay, and pit coal j the third to bitumens, char- 

' coal, evaporiirioD, lead, and lead ores; and the fourth 
to sine, gum, metal, tin, ccppmr, iron, and stones; 
the fifth IS a republiciuiion of authoril|M|fip che¬ 
mical tracts. After the completion of ijm^He^es, 
he bad the restriiition to bum all -l^ipemicai 

17. A Letter to Arehbishap^omtaaUis m the 
Church Revues, 1789. A plan for equfditing the 
bishopricst* 

IB. A Sermon preaehed the S(k/i Jan.brfore the 
Lords. 4. 1764. ; 

19 . Visitation Articles, for^e Diocese if Landaff. 

Sa Theological Tracts.' 6 v. 8. 1785. Collected 
frotq varioiis authors, not exdudihg many works of 
dissantersvfrom tbe chuseb. 1 ^ % 

Bl. A Sermon on the WisdWn and GOodneu of 
God, in having made Rich md Poor, 178^ 179S. 
Ads^ed to allay the disconteats wMcIv ware then 
prevalent among the lower classes, 

22. Sermons and Traotsi' ^ 1788. Chiefly re- 
publicatioM. *a,‘ > 1 'a 

83. An AddreHta¥o»ng PertOntqfier Confirma¬ 
tion. > If, iHs. 

24. Cmuideratime on Expediency f Revising 
the Liturgy. 8. 1790 r Vkonymous. SW 

25 . A rirrmoN preacheafor the Weshnintler Dit- 
pedtary in 1785, with $n jfypendix, 1792^ 

Q6.AChatmioih£C£ergywki»Piooe»e, 4- 4793. 

Tj...Tnn Mrmoneeoul a dkarge. 4. 179& Tbe 
fintseriOBn 4s entitled AthHm Refded ; itetecond. 
The Christim RMgion no jhapoeturti * . 

28. Apology fbr th^JRMe, ia>sr Morietf Latere 
addressed to Inomoe Poi^*. «12< 179|lsri' An able 
aid judicious answcT^ottae edaifiufi&Me'work of a. 
^mlsohisveqp incendiary: it^seaiiiita {wrahaea >ib- 
gulsriy suecesffid in madbchig clear an^aiM eois. 
victicfs: thanks wwe returned to theiPRhor from 
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VMMtt. Ireland oa^il-oiD duaericat and befalnad L. ]00(>by 
the tale A'f that book, beaidea allowing it ta be oftm 
retnaoMdgratniijaaiiy^^ . v . 

fl9. Ah AddmtJo *kt Peaple rf'jCt^ StiiMiHfS. 
liggci jEnAiMlt)g4ki» MMHHjr of anbediHioB to.«iie 
esigeflciea of the tiinet*;. It wen(jkrougb'fourth. 
edi&<w,’betiil}hiteoeMii^db:naiost,«odjta^ reprint* 
%re(b,-iQ iceiend by order of:Xeir(kCaaBdo|i^then Lord 
vLiiditanantU ' Mr Walwikld Mewmad it<«omewbat. 
iotoaipeMteiytaAd tkn BWMpAtteaapteihitteCtctuaHjr, 
out ^-■reiii^v4W^«hM,>4dMeioal''acquitment^ to 
' .'iightw tbo^uolshotonejdAcb'waa ailoiaed^to him.^. 

SO. CtM^ to C'brgg(.0fLo«i^--.91> Secmd 
Ciarge, 18QS. On.«a)il#r aubjteu., 

58. A (jhdrgetreUdiags46 'Mcoktiatiical Reform, 

1S03* ■’ .. *' * ' \ • 

SSi A Semtari preaeked- at-.the London Hoipital, 
1802. Againit the pagtcipiee of J’aine.' 

S4f>.*notig/iU OH Mdntendndlmiouiont^ S, - 

88. Suhdanee ef 0 Speiefi intended to June boon 
delivered, ISOk. ■ <n<.favoar of CathoUo lEoianci^ 

. don. .'9!; *•» . i^v,’ , , , I ‘ ; 1 , 

. ,S(». Sermon ortaehed hejore tin -Society for the 

'^ 0 ^pprestion-qf rite, • f- • *. 

qe^ST.. A 'Chiimgo>ioiiil$^ fRergy, 18b5.i.'<d8« Another 
^Hiarge, on the Cathotu'^fieittOH, 1808.- • i, 

59. Two Apologies, Tm Sermontr nnd d Charge, 
•8. ISOfr Reprinted* 

.40. A Second Defence of Revealed RRigion,l807t 
In two sermene, pfreached- in diOKtCbapei. Royal. < 

. r4i* .4^ Paper- on Planting jmd^oH. Waste Land- 
lU^^puaicatioao to the Board .of Agriculture, Vol. 

1808*'. \4fi. He bad al«o written aotne 
Dbeervetionsd/ittdtM Agriadtural'Report 
^^Westmorland. . ■■ 

.^4^• MiiotUedteous Tracts. S v. 8. 1815. Be- 
Jlgieuit poiidcBl, and .egricuUuraltv *' Hia discourae 
^;thp nrat and aecond Adam, abd the. nature of 
i^ath ka affected bp eaobi is almoat unequalled in 
originality of, thought, and vigour of expresaion." 

, Quarterly Resd^^; t -■ 

. (44). It'bai been laid tlut be published apme 

• papers in the Jldfl»(dedrriUbeuH><; butjtheydonot 
appear. Wdie.lodicea<i' ... 

. . , 4f5. if neoablM ^ Ata I4fei revised in 1814, and* 
bliahed 'by ibia sen’'Richard Wataee» LL.fi. Pre- 
• af.Laudaff.;aDd..W^]s. •4,^ Lend. 1“®^ 
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ator of ,ihe i^Uflao^ttol icbodfaMted reHdeied bik 
faCUllyttf.'jlpqiMlW^S^ pdrAcd^Mytr^gMae" 
*««eidttit|r>tbA.ricea iqT fiie>.eedy,iidttcaiam hiti.beM'eb 
dur.oorr«fctt^,.tbae«didal>. st^ity. wab nevea b«frd 
bOreacapelitiRt 4db«IWiMbke«l»diblfta hfijchool lo- 
> gic were familiar to fcitmil)ld 4 ^ln'eiId{tbl^o which, 

. qu^aoBtenoas. and.'inMukpili^ His 

aodtmmmandie^l^jfaM^ bW iocrigo counte> 
waooet.bia deep sonorous eoieercHte'wnMterrupted 
genoij^f his M|neenc 0 ^'wbkh,''tbeag{i^fairA»* daa* 
eieal, wore>fl■ve^elthir barbaraoa'or soloeeMitb and 
. above all, the 4l^dness and odginat^yef bid send* 
inenla paidom lini the under gradewtea' {dabep uHoc* 
copied in the theological. faehebJ^ It Was sport to 
aee how the grave .^ofeasor would* glide over the 
surface of tbo aubjeet witb every appeanticWMif proi 
fuadity, or when, pianpd, as bis opponent beped. nto 
a corner, would w«nd> bimself''out witlH'all m lubri* 
oity of an oel.. Stiii he bad a large tniq^vteendur* 
ed, be encoun^ed, Ae ddif^ed sH the dpposHion tf 
able men ;-he neverJRitahed from the Arokeo tf those 
who had more ttffbrmatioH than himself, secure in ^e 
consciousness of bis own. ability t» eocounter learn- 
i^ by invendont . The same tolerance of oontradic* 
lion, the sanra dexteri^r. id' parrying attacks, he 
bronght with-him into private conversatiany which 
reqdered bha,- when the ipoiaon of. polkios. did not 
operate on bis consdtution, a most agreOdde and 
amusing debater. In thete>happier hoars, imd they 
were not.few, ho would even^smilo at the'pomp and 
magnlfioetuBo.of ius own manner, -md reisK into all 
the ployfiilnetM ait^ pleasantry whidm are almost in* 
separable 4romfea/i^iur>” 

.Oar critic appears, howeveri. tv.luttrer'ewceedeil 
the limits of esMour and of charity, when be asserts 
that "he was governed throughlifvby thoHbro lead* 
leg prmoiples of interest and ambitioi^ tioth of 
whleb .were tbwerted, in his ‘p^ticdbcondtiet, by e 
temper so wayward, and a pr^mpthm so ovClrween* 
.ti^g, that die diaappointment produced .by-tlnsir col* 
lision embittered lus mind, and exaspeMtetfbie lat¬ 
ter days to a very high degree of. maligaliyt Ac- 
coD^Itthed at he was to acadomloal loamin^, he bad 
no t^enuoue or disinterested love of knowings: be 
read paly that be ndgbt teach, and he taught only 
diat he might rise." . . 

" When be felt himseVneglCcted, he (KfowiiJy and 
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gnat ahBity, bm wStfa.top much severity.' His chief 
mistakct indecA, Beeq^ to have been, that he 
pectedhisUteip^aaetittaloDeto-secura him politieal- 
advancementi’ further than thb, there, is nothing^ 
*guatiug, to a eandU reader, lathe smeiirttywi^ which 
be diiplaye the t iA ffe iousoeas of hit own merits. The 
praises of the reviewer, hhnrelf eaa at. least as ener* 
ntie as those oMbe^ftiends whose koguagwhe has 
, occasionally copied I his ceneqres are not less .itp* . 
apgNiTef bat fafT aasHUhor'cahinsure of himselb It 
vkwld be tile todook in A work ofwiuebiography. 

Though lamedJmAreeerjrad, l>r Wateosia said40 
■ huahoaptmdarit^c fof .die limpUdw of his inMc. 
nSWdihe^edarttJtdfbii.4omper.'A. Wiih respeW 
to bt Mwndq ecln tbwscbhoi of divinll^t^^eviewit 
i.^«mii;RVes,tbat « hp atqemW the chaif.'with,niany 
"qittUficilibai^ fds difkiilMmdd^ 


'■* eagerness in die ptwsuit ef knowledge'' Wttf a part 
ofmy tamper. tilV' and only tUb '^^tlteacqidiltion of 
knowledge was attended wmnothibw bat the negftet 

■ of die .Kins and bit Miaisters.*' Disgust^, there* 
fore, aad disappointed,iaaffluch as bcokCn in eonsti* 
totien, he withdrew into the wilds oiT' Westmorland 
without a lihraiy, and to this privation he eciuntari* 

, Jy submUted almost thirty years. From taste he de* 
rived neither amasement nor occtqiatioit, Ibr of taste 
'heneveriuid a tincture; placed*aoDidst tbettaost de* 
licious scenes of RogHilB^'be thought of nettlting but 
turning- his own pordoftTof iheiivtO.emolument}" 
Thus this vigluntdeelaliittir against tineeoves and 
oooresidenoe ^ the'&st wbe converted the regius 
professorship of divinity Ipto a rtnecure > this enemy 
of plivaUties hdd at least fenrmm places of^prefer* 

■ meat ;.tUsthan of noderatito iritis wbbhe, aim calm 

-—-.A, 4^xw wlnmslm' 
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t^Tanaard, wUeb va* fublwh)^ l^bUJtf^therwirarftl 
ypvf arierwarcia. Jm*h. yotwftf DroitKMr» of an 
active, in^e|£»«i, ayn^ enmpiUiqg AMnd, atjn 

mordiananiiGe^iwck, aad vat fociipiiraicdi of uranly 


oOeaptOf^ In nort^ngf up a forlunei till, aecAtdtng to mordianatniGepniwck, aad vat fqci|ipiiraicdi of uranly 
his offA.hMtt, with the pooritit ittifbopri^m ;^«ar« a meaniMt, ^ ti|« T«*n;Cnm^ « magWUfte, 

dolit, Wl^ame the richest bisbm upon tiiabendb.’* , and a acalous monaaer^of thf tmmvameiUa pf i^ha 
With respect to the merits or the question bc'* ' town. By hit whe, ^Agnaa-MwciM^ ha had, two 
tween him and the adnwsthation of hif early Amod spos, James, the stdiject of ^apresent'aniciewand^ 
Mr Pith there will probably ba as nwqy oUbrept John, a ypntb of promMiotahiUtiai, whp 
options as ^efa are raadery of di^Qwaat political eca soon (dtfM ba besene.ff Mth ,Mwi»rtu<wa, in 
parties t but he had auraly no sight to axpeetihat a ttnde, and tba daeajr oihjia mlM, ^ 

ministry detetmin^ to si^nport evw atiuute utiela caaioqed his retirement hmap bjvaats aome yeqn pn* 
of the estabtisbeih jgpoytitiiluoa of tw.country, both AfCa his death, which happpmta mi l79Sv,inJi>8 e^ity* 
in churdi and in into, should voinotarilv add to the fourth year. • . . ^ ' 

power end authorUy of a person who bad repeatedly James Watt, bi| eldast sqa, an^ .awy sqrriv^ 
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many points which thw thought essential tq bothj 
or even of one whe felt so decided a conviction of 
die In^rti^a of every single opinion which he had 
himself adopted, as to refine his concurrence in such 
neasnm of legislatkm, as they might deem of vital 
importance to the good of the country, and such as 
had bean sanctioned by the concurrent determina¬ 
tion of the n»jori|y of a cabinet taking on them¬ 
selves the whole vespoQtibiiity ef their proceedingSk 
He must have been aware that a house divided 
against itseircannot stand, and that tbe members of 
every adminUtradon, In a country not denpotio, must 
consent to give up sometbiiw to each other’s feel¬ 
ings, and to make a amaO sseridce of private con¬ 
viction for the^reqt ohjMIs of publm> energy and 
unanimity. , ^ fa. i..) 

WAtT (James), a phifoaepher, medtaaiciao, and 
dyil engibeiv, udiose inventive talents, extensive 
knowledge of the sciences and arts, and practical 
^pHCaUon of ^|H|gh to tlie purposes of life, place him 
in the furemost'ipak of those illustrions men, whose 
discoverlei' hdHH bflaenced tbe sMie pf sociL^y, and 
confeired disiiaction upon thmr country and age. 

Hit greOt-graodfatber farmed bis own small estate 
in the eounyiKof Aberdeen, but engaging in the civu 
wart, was kiUed in one of Montroaq’t battles, and his 
protorty lost ta hU &mdy. Bis bqi^ Thomas Wau, 
left\n^mfiint, Was brought up by relaUons, and hav¬ 
ing a turn hr Che mathamatical ocienoet, made such 
proBciency by bis own eierfions, under ver/ onto- 
werd circumstances, hdeatibned by tbe persccationL 
of the times, os to cnabtq hint at a later and quiets 
period to establish himself at Greenock, a* a teacher 
of thasn feciences, and of the ddpendspit arts aBsurvoy- 
ing and afstigstion. Tbe^ he acgtiired reputation^ 
and dying Jn at the advanced age of gi, left 
a brief rtctird,in'his to his profetdon ia 

the inte^iptien 'upqn 1^^ tnw in the West Church¬ 
yard.* 

He had two sons, John and Junes^tba. former 
brought ^ Bs a matbbmidiciae, afUtled at Ayr, 
and aftegpu-ds at Glasgowi^here be w*s itoueh era- 
pIoyedMhnirv^og and dSMilng tbe improvement 
- of astflp; was an dble man, and drew neatly and 
accuagmlr, which waagpot vary c^mun in those 
da|p> He died in J7^, at an eai^sge, leaving a 
Survey the Jlthet^yd$,Jram C^oMgmto the Pout 


He received the elements of his education in tba 
public schools oi his nativctgiivn; but frpm tbe ex¬ 
treme deliqaoystfiiif coostitutiOa,waa with difficulty 
enabled to attend the classes^ and owedLimach of hie 
acquirement to his studious habits at home. liitUe 
more is known of his early yeac|, thsm thathfrom tfm 
gist, he manifested a partiality hr mecfiimicBl con- 
trivaoces and operations, and frequently empk^up 
himself in Uiat way. The dliira (improvement 
anprt then litde practised in Scqthmd, Inducsed h|w 
to go to London In his eighteenth year, and there to 
plqce himself under tbe tuition of aiBmtheiaaticai in- 
strument-aiBker; but he remained little spore than 
a twelvemooib, the infirm state of his health com¬ 
pelling hia return to the paternal roof. 

In that short period, bearaearsto hsvo mado.a|ai| 
proficiency, andcontinuedfOrar bis return to Scq|H|K^ 
to perfect himself in this grt, both at heme aodj^nRr 
visits to his mother's relations at Glasgow, where |t 
was hit wish to establish himse^. 'Bpt yospe oppgn- 
tion bshig madqJiy the coi^oraUons, who cqnsuiip^ 
him ag an intruder upon their pririleges, tbe jPrqh$g^ 
of thJ College took him uoaerjh^ protection, and 
accommodated him. wi^ ao apmtment and preiqiaaa 
for carrying on his busineas wi^'|h0ir preciapte, 
with tbe tiUe jnd office oC Jnstrkmml* 

mtuter to the Vnivergi^ This twk.ploice in 1757^ - 
when he was tgienty-pne years or ^e,,aod itjasast 
be iofenedi that he had mroady gi^ satisfactory 
^oofs of ti^ut to tbe eminent men i^o then adom- 
^ that seat of learning: of whoqum is ^uffiident 
to mention \be ndmes of Robert mmpson, Adam 
Smith, Hr Bhudi, and of pr PieK,,the JPEofessor of 
Natur^ Philesi^by* There Jidr Witt applied sei^ 
louijy to business, and |n )h«,leic hitfrvBjs (vhicMts 
co«ceras,andillh^tballowed,cufthrati;dtli4se;aciq|ui 
talanu which djiKingnished bkp htidlariire j;ani| ij»esg 
a iasttiw friendshqt was iatsuemn^ tbe kwdred 
minds oTjDr Blas^, and of Mr, afterwards Dr John, 
BobisQOf tbmia student gt the Uuiyeriitj* epd neariy 
o/his,owi)iBge. . 

Ba remained ip the CeUgM untU^un ^ti'me bylMI 
y ear 1768„whm^ be ^ 

to his mamsge with hia. oouslp^ jAiMkMiHflj vwco 
took place in thaeumner of tbejdjiqmiqg pm*. 


' Thu Sieam-Bogioahafib^ 
bniveeaecioniwtveen Mr naht 
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Witt the former had suggested tbo pouibilUjr cf its appli* 
cation to the pf wheel o^iages. About the 

year 1761 ot 1742| Mr Watt had tried toDAd'^exdeil* 
ments bn the’^hAtbe of steam in a 1%^'s cHgestcr, 
end had constructed ahd worked with strong steam 
a Anall model, consisting of an inverted syringe; 'the 
bottom of the rod of which was lotalhld with a weight,. 
dlterriately admitting the iterin below the pbton, and 
letting it to the atmosf^ere. Obsefvind the impcr* 
feetions of'l^is eottttraction, be sood idiandohed it; 
Mrt the attention -necessary tb be bestowed upon 
fats business prevented hi^ feconsiftring it, until the 
winter of 37iW*4, when he Was employed by the Pro- 
ftssor of Natural Philoso]d)y to put in order a work* 
log model of a steam'engine upon Newcomen’s con- 
atruction. When he had repaired it and set it to 
work, he found that the boiler, though large in 
Twoporlion to the cylinder, was barely able to supply 
It with steam for a fe#1itrokc8 per minute, and nl| 
a great quantity of injection watdf was requii^, 
though it was biit lightly loaded by the pump attach¬ 
ed to it. It soon occurred, that the cause lay in the 
little cylinder (two inches diameter,six inches stroke), 
expoM'ng a greater surface to condcaSe the steam 
ftan the cylinders of laiger ebgincs did, in proportion 
to their respective cofUmtS. By shortening the co* 
f^n of water in the pump, less steam and leas injee* 
tion water were required, and the model worked at a 
proper sAet-J. Thus the purpose for which it was 
put into nis hands was accomplished ; and with this 
mode of accounting for the detect and this result, 
most artists would have been satished. Not so 
iWatt. lie had now become aware of a great 
option of steam, and his curiosity was excited 
' more' accurate investigation of the causes, 
in which he proceeded m a truly philosophical man¬ 
ner. The cylinder of his small model bein^f brass, 
he conceived that less steam would be conomsed by 
substituting cylinders of some material which would 
transmit heat more slowly. He made a larger model 
with a cylinder (six inolies diameter, and one foot 
stroke) of wood, soaked in oil, and baked to dryness. 
He ascertained, from experiments made with bolters 
of various constructioiis, that the evaporation of boil¬ 
ing water is neither in proportion toi^the evaporating 
surface, nor to the quantity of water, as had been 
suppo^edi but to the heat that enters it; atid that tim 
latter depended chiefly on tho quantity of surfaw 
exposed to the action of the fire. He likewise deter¬ 
mined the weight of coal required (at the evapora- 
tkm of any given quantity of water. Being convin¬ 
ced that there existed a great error in the statement 
which bad been previously given of the bulk ofwoter 
wheh converted into steaini he proceeded to examine 
^at ftoint by experiment; and discovered, that water, 
converted into steam of the heat of boiling water, 
was expanded to 1800 times Its buHc: or, as a rule' 
for ready calculation, that a cubic inch of water pro¬ 
duct a cubic foot cf steam. H« constructed a 
tWfler^ be iqiplied^'his modeli which should show, 
by inspection, tho uuantHy of water evaporated, and, 
conaralteliitfy,’ VfblBd enable him to calculote tho 
dodhtl^ ontekm used in every stroke of the engine 
l%ls he’hdw proved to be several times th& full of 
the cylinder. He also olwerved, tliat attattempts to 
unptoSe the vacaum, by throwing in more injection 
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water, eause^ disproportionate waste of steam i aod W«tt 

H occuntd til that the oauSe of this was tjie 
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detarmlMdrby^Dr’CdlfeDitohe under ICMr); 
IteqUently, at gresteftbq injection wat^ wae 
converted into steam in' the.cylinder, awl resitted 
the descent of the pitUjtt* Hi now perceived clear- 
(hat the great waste ofisj^iq ^oceeded from its 
being chilled, and cond^nsOT by the cetdaeis ot the 
cylinder before it whs'sufleienUy heated (o fetain 
it in an elastic state; and that, to derive the grratest 
advantage, the cyKnder should always be kept» hot 
Bsthe steam that entered it, and that, when the steam 
was condensed, it should be cooled down to 100% or 
lower, in order to'make the vacuum complete, Ear¬ 
ly in 1765, the fortunate thought occurred to him of 
accomplishing this, by condensing the steam in a jpa- 
parate vessel, exhawsted of air, and kept cool by fn* 
jection, between which and the cylinder a communt- 
cation was to be opened evOry time steam was to 
be condensed, while the cylinder itself was to be 
kept constantly hot. No sooner bad this occurred to 
him, than the means of effbeting it presented them¬ 
selves in rapid succession. These have been in a 
great measure already described in the Enct/clo- 
pmdia. A model was constructed, and the expe¬ 
riments made with it, placed the correctness of the 
theory, and the advantages of the inveuticn, beyond 
the reach of dbubt. 

Ill the course of these trials, he was much struck 
by the great beat communicated to the injection wa¬ 
ter by a small quanriiy*of steam, and proceeded by 
a very simple experhnent to satisfy himself upon that 
subject, when he discovered tliat water converted 
into steam will heat about six times its own weight of 
water at 47° or 48* to 212*. He mcntioneiMbTs ex¬ 
traordinary fket to Dr Black, who then euiained 
to him his doctrine of latent heat, to..the suraort Of 
which, Mr Watt had afterwards the satisfacnon of 
contributing his experiments. Fiomtomc of these 
he was led to suppose the latent heat of steaOi to be 
above 1000*, but he afterwards considered 060* a 
more accurate determination. From others, he de¬ 
duced the important conclusion, that the sum of the 
latent and sensible heat of steam, at different temper¬ 
atures, js a constant quantity, the latent heat increas¬ 
ing ns the sensible heat diminishes; or, in other 
words, that a given weight of water in the state of 
steam contains nearly the same quantity of heaC| what¬ 
ever may be the bulk or density of the stesnu 
. He also, at this time, ibade experiments upon the 
capacities of different bodies for heat, and upon thO 
heats at which water boils under various pressures; 
from which be ascertained, that where the hea|a 
proceeded in an arithmetical, the elasticities procaed- 
ed in a geometrical ratio, the curve of which ho 
laid down. These he repeated some years after with 
more accuracy. ‘ 

We have been thus idHte id our details of the 
successive steps by whl» Mr WaUuroiceedcd to bit 
great improvement upon the principle of the steam- 
engine, in ordcritb cbnvey some idea of the sagacity, 
ingenuity, and science, with wbiqh bo^(;onducte(i (lie 
investigation. Our liniits will oblige us to be more brief 
in our narrative of jus subsequent improvements. 

this period (the eqtly put of ndS), hia mind 
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became very much engased in contriv^g the mach!> Whilst engaged upon this survey, in the latter part Watt 
nery for executing his improvement upon a large of the year 1773, Mr Watt received the ^count of'' 
scale; but want of funds prevented' his ptt/Btnpt. tbedea^h ofhis^aifectiond^ Wife, leaving hint a daiigh* 
ing it, until he was induced to address hithself to Dr ter and a soitfr' He appears soon after ta,hWe niade' 
Roebuck, who had a short time before compfeted his up his mind' to adopt the ^vie'e of'his friend Dr 
establishment of the Carron Ironworks, and who, in ad* Small of Birmingham, arid theinvitatidn of Mr Bdul- 
ditioiitohikknownqualitiesoringenuityandcnterprise, ton, to settle in’vngland.' He had'itecurcd bis title 
wasevosidcredto be possMedofample means of intro, to his Improvement* Jbr saving Stedm and Fael in 
ducteg the invention to tne public. He agreed to enter Fire Knpnet, by patent, in the ybar 17^ ;"'but all 
into the plan, upon havmg the proceeds of two* hopes uf carrying'them into effect, by"ime assistance 
tbir((s of the invention assigned to him; and an engine of Dr Roebuck,‘_bein‘g' at ''an end, he Ibad induAd 
upon a large scale was then constructed by Mr Watt, that gentlcman W agree, Rnr certain considerations, 
nt Kinneiirnear Borrowstounness, where the Doctor to transfer his share of tlie patent to Mr Boulton of 
then resided ; the trials made with which gave satis* Soho, near Birmingham—a gentleman equally distin* 
faction. But the introduction of the invention to the guished by his knowledge of the arts, and his enter- 
public was retarded, on the one hand, by the pccu* prising spirit, ^bo had some years before established 
niary difficulties in which the Doctor became involv* his manufactory upon a scale as unrivalled for extent 
ed, by the failure of several oFhissnultifarious under* and elegance, os for the variety and perfection of the 
takings; and on the other, by the employment, which lltecesses carried on. ^ 
the ruing reputation of Mr Watt, for knowledge and ' Tn conjunction' with him ah opplication was made 
skill in the line of a civil engineer, procured him. to Parliament for an extension of the term of the pa- 
He was employed, in 1767, to make a survey for a tent, and anact prCiongingitforlwcnty-fiveyearsw^ 
caiial of junction b'etween the rivers Forth and Clyde, obtained in the year 1773, when the business of mak* 
by what wos called the Lomond passage, and attend* ing steam-engines was commenced by the hrm of 
ed Parliament on the part of the subscribers, where Boulton and Watt. 

die bill was lost. . An offer was then made to him of Mr Watt now married for his second wife Mill 
undertaking the survey and estimate of an intended Macgri|*br, the daughter of an old friend, at Oias* 
canal from the Monkland Collcrics to Glasgow; and gow, and devoted himself to the improvement of the 
these proving satisfactoiy, the superintendence of details of (be engine witli a degree of application 
the execution was connded to him. This was and exertion not to be expected ftom his delicate 
quickly followed by his tfeing employed by the 7V«f- and infirm state of health; and lie found in his part* 
tees Jbr Fisheries and Man^actures in Scotland, to ner n xcalous and able coadjutor, 
make a survey of a canalfVom Perth to Forfar, througli Some engines for pumping water were soon 

Strathmore; and soon afterwkrds, by the Commis- upon a large scale, and the savings in fuel 
eionirs of the Annexed Estates, to furnish a report monstrated by repeated comparative trials to adiduni 
and estimate of the relative advantages of opening a to three-fourths of the quantity consumed by those 
communication between the Firth of Clyde and the of (he construction before in use. A deputa* 

Western Ocean, by means of a navigable eaiial across tion fro(B*thc mining interest of Cornwall was sent 
the isthmus of Crinan,* or that of Tarbert. Business to ascertain the fact^and their report led to the intro- 
of this description now crowded upon him; and sur* duction of the improved engines into that county, to 
weys, plans, and estimates, were successively under^ which they have proved of such vast utility, 
taken by him for the harbours of Ayr, Port-Gliisgow, The immediate application of the powers of steam 
and Greenock; tiie deepening of the river Clyde; th'e to giving a rotary motion to mills had formed an car- 
rendering navigable the rivers Forth and Devon, and ly object of Mr Watt’s attention, and lie hod deeply; 
the water of Leven ; the making of a canal fVonr considered the vWrious means of effecting this. - One 
Machriimnish bay to CampbelltoWn, and of another method of producing a continued movement in one 
between the Grand Csnal and the harbour of Bor- fraction Was by a steam wlieci, dneribed in his 
rowstOunness; the building of bridges at Hamiitol| 'patent of 1769- ‘Various others of a similar kind 
and at Ruthergicn, Ac. Ac. In these surveys he suggested themselves to him, of some of which draw- 
made use of anew micrometer, and a machine for ings and models were made; but-the difficulty of 
drawing in perspective, whidh he Kad'fnvented to fa- rendering them steam and air-tight, (thdT the loss of 
ciiitate hfs tmeratjons. Oiir limits do not allow us power by friction, induced him to film'hie thoughts 
to go into the details of his Reportt, which are re- to the adaptation of the reciprocating motion to the 
markable for their perspiieufty and accuracy, although production of a Oontinued regular rotary one. Tliis 
the work' of a self-taught engineer. The last and he accomplished by a series of Improvement^; 
greatest work upon which he wcB empIt^M was the exclusive property of which he secured by'successrve 
■urvey and estimate^ of the line ef 'h cahal between patent! in the years 1781,1782, ITS^, and 1780; In- 
Fort-William and loverimi, since executed by Mr eluding, among other inventions, the rotary motion 
Tel£ii|d, upon a larger than was at that time of the, sun and planet wheels, expensive prind- 
undet the name the Caledonian Canal. pie, ihe double engine,'^tbe pnniel laotibn, 

* The Crinet Canal was executed several years afterwards,'under the difectibn of his^fHffi’cf^r 'filiAlB, 
with some varialiona. , . , 

f Mr Watt had oi^;inally intei^ed to derive the rotary motioi^'from the working bcam'^by means of a 
connecting rod andtMnk; but the irorkamh employed to make'the model codmonicated it tb d hei^boift^ 
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Binokdesa furnace. The application of the centrifu* 
' gal regulating force of the governer gave the Rnish- 
ing stroke to the machine. 

The invention of the separate condenser, and the 
contrivances necessary to give it full effect, would 
alone have established the fame of Mr Watt; but 
when to these arc added the various inventions call¬ 
ed forth to perfect his rotative engines, we are im¬ 
pressed by a union of philosophical research, of phy¬ 
sical skill, and of mechanical ingenuity, which has, 
wc believe, no parallel in modern times. 

The perfection tlius given to the rotative engine 
soon led to its general application for imparting mo¬ 
tion to almost every species of mill-work and machi¬ 
nery ; and gave an impulse, unexampled in tlie histo¬ 
ry of inventions, to the extension of our manufactures, 
population, and wealth. 

Nor were Mr Watt's inventive powers confined to 
the steam-engine. Tlie necessity of preserving accu¬ 
rate copies of ills various drawings and of his letters, 
containing long and important calculations; and the 
desire of avoiding that labour himself, which he did 
not think it right to entrust to others, led him, in the 
year 17B0, to contrive a copying apparatus, the ex¬ 
clusive property in which he secured by Letters Pa¬ 
tent, and commenced the manufactory of them in 
partnership with Mr lloulton, and his friend, Mr 
Keir, under tlie linn of James Watt and Company; 
—^ contrivance of great simplicity, and of which he 
reaped an ample benefit in the time, labour, and ex- 
pence it saved to liimself, to say nothing of its advan¬ 
tages to the public. 

In the winter of 1784--5, he put up an appara¬ 
tus for heating the room in which he drew and wrote 
by means of steam. The possibility of doing this 
wc find suggested by Colonel Cooke in the Philoso¬ 
phical Transactions for 174-5; but we know not whe¬ 
ther this was known to Mr Watt when he made tin's 
first practical attempt, from which he deduced pro¬ 
portions of surface, &c., which afterwards served to 
guide his firm in the introduction of the process in 
larger buildings. 

C'hemical studies engaged much of his attention 
during his busiest time, and at the very period when 
he was most engaged in perfecting his rotative en¬ 
gines, and in managing a business become consider¬ 
able, and, from iu novelty, requiring dose atten¬ 
tion, he entered deeply into the investigations then 
in progress relative to the constitution and properties 
of the different gases. Early in 1783, he was led, by 
tlie experiments of his friend and neighbour. Dr 
Priestley, to the important conclusion, that water is 
a compound of deplilogisticatcd and inflammable airs 
(as they were then called) deprived of their latent or 
elementary heat, and he was the first to make known 
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this theory. Tjiis was done in a letter to Dr Priest- 
ley, dated the 28lh April 178.3, in wliicli he states ** 

the Doctor’s experiments to have come in aid of 
some prior notions of his own, and supports his 
conclusions by original experiments. That letter 
Dr Priestley received in London; and, after show¬ 
ing it to several members of the Royal ijuciety, 
he delivered it to Sir Joseph Hanks, with a request 
that it might be read at some of the public meetings 
of the Society; but before that could be complied 
with, Mr Watt, having lienrd of some new experi¬ 
ments made by Dr Priestley, begged that the read¬ 
ing might be delayed. Those new experiments 
soon afterwards proved to have been delusive, and 
Mr Watt sent a revised edition of his letter to Mr De 
Luc on the 26'th November of the same year, which 
was not read to the Society until tlie 2t|th April 
1784, and appears in the Philosophical TransacUons 
for that year, under the title of Though! s on I he Cats- 
sfiiuent Parts- of (l-’alcr and of Dcphloghticated ylir, 
wUhan Account of some Experiments upon that Subject, 

In the inteiiiii, on the I5th January 1781-, a paper 
by Mr Cavendisli liad been read, containing his Ex¬ 
periments on the Combustion of the Dephlogislicaled 
and Injiammable Airs, and drawing tlie same infer¬ 
ence as Mr AVatt; with this difference only, that 
he did not admit elementary heat into liis explana¬ 
tion. lie refers in it to his knowledge of Mr Watt’s 
paper, and states his own cxperiiitents to iiuve been 
made in 1781, and mentioned to Dr Priestley; but 
he dues not say at what period lie formed his con¬ 
clusions ; he only mentions that a friend of his had 
given some account of his experiments in the sum¬ 
mer of 1783 to Mr Lavoisier, us well os of the 
conclusion drawn from Uicm. It is quite certain, 
that Mr Wutt Iiad never heard of them; and Dr 
Blngdcn has stated, that he mentioned at Paris the 
opinions of both the English philosophers, which, 
were nut admitted witliout liesiution, nor until the 
French chemists had satisfied themselves by experi¬ 
ments of their own. * 

Mr Wutt aUu has the merit of being the first per¬ 
son to introduce into tliis country, and to carry into 
effect, oil a practical scale, in any country, the 
bleaching of linens and cottons by oxyniuriatic acid, 
the invention of his friend, Mr Hcrtliollet. That 
gentleman had communicated his invention to Mr 
Watt at Paris in the winter of 178fi-7, whither he 
had proceeded with Mr Uoulton at the instanre of - 
the French government, to suggest improvements in 
the mode of raising water at Marly, and liis mind 
was instantly alive to the extensive application of 
wiiicli it admitted. He advised Mr BerthoJlet to se¬ 
cure the property by an English patent; but that he 
declined, and left his friend to make such use of it 


ing manufacturer, who took out a patent for it. This stimulated Mr Watt to the invention of other means 
of effecting the same object, of which five are described in his patent of I 78 I. He afterwards used the 
crank, which was indeed his own, when he saw occasion, in defiance of the patentee, who never troubled him. 

* Tliare is a confusion of dates in the accounts of this affair. Mr Watt’s letter to Mr De Luc in the 
Philosophical J'fansactions appears dated 26th November 1784, which is evidently an error of the press. 
Mr Cavendish, in his letter, read 15th January 1784, speaks of Mr Watt’s paper “ as lately read before the 
Society," whereas the paper itself purports to have been read on the Sdth April 1784. This we cannot ex¬ 
plain. 
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w .*i»- as he thought proper. He, in consequence, comniu* 
nicated it to his father-in-law, Mr Maegrigor, and 
gave directions for the construction of the proper 
vessels and machinery; and soon affer himself su¬ 
perintended the first trials at his bleachfieid near 
Glasgow, whicii proved eminently successful. 

Some years after this, Mr Watt was led, by the ill¬ 
ness of the daughter, and some apprehensions enter¬ 
tained for the son, who were the issue of his second 
marriage, to consider the subject of the medical ap¬ 
plication of the factitious airs, and to contrive va¬ 
rious apparatuses for that purpose, which were de¬ 
scribed by himself, in his friend Dr Ueddoes’s publi¬ 
cations on Pneumatic Medicine. 

We have not space to particularize other improve¬ 
ments introduced by Mr Watt, or at his suggestion, 
into various arts; for there were few arts with the 
details of which he was not intimately acquainted, 
and to the practical professors of which he was not 
able and willing to impart information. We shall 
only mention, that, before he left Glasgow to settle 
in England, he had assisted some of his friends in 
the establishment of a pottery there, to the success 
of which his experiments and advice had greatly con¬ 
tributed, and in which he afterwards continued a 
partner. At a later period, he occupied himself 
much upon a composition, having the transparency, 
and nearly the hanlness of marble, from which he 
made many casts. This promoted, if it did not 
create a taste for sculpture and statuary, and led to 
his employing himself, during the last years of his 
life, in the contrivance of a machine for multiplying 
busts and other carved work, which he left in a very 
forward state. 

Mr Watt did not escape the common lot of emi¬ 
nent men, that of meeting with pirates of his inven¬ 
tions, and detractors from hie merit. The latter, 
indent were but few, and their efforts transitory; 
but the former were numerous, and in proportion to 
the benefits expected to arise from an evasion of the 
patent dues claimed by Boulton and Watt; though 
these were established upon the liberal footing of re¬ 
ceiving only one-third of the savings of fuel com¬ 
pared with the best steam-engines previously in use. 
In consequence, the attention both of Mr Watt and 
of Mr Boulton was greatly occupied, from the year 
1792 to the year 17d9i in defending their patent 
rights against numerous invaders, the principal of 
whom were supported by a portion of the mining in¬ 
terest of Cornwall, although the respectable part of 
it refused to concur in their measures. The admis¬ 
sion of their respective sons into the partnership, in 
1794-, infused vigour into their proceedings; and, af¬ 
ter repeated verdicta, establishing the novelty and 
utility of Mr Watt's inventions, the validity of his 
claim was finally confirmed in tlie year 1799 by the 
unanimous decision of all the Judges of the Court of 
King's Bench. 

Ja ] 800, upon the expiration of the act of Parlia- 
melDt passed in his favour, be withdrew from busi- 
Mis, resigning his shares to his two sons; of whom 
the youngest, Mr Gregory W’att, died soon after, 
having given splendid proofs of literary and philoso¬ 
phical talents, and left a durable record of the latter, 
in his paper On liatalt in the Pkilutophical Trans'^ 
actioHs. Mr Watt continued to the close of life 


to interest himself in the pursuits of his former 
associates, and to maintain an uninterrupted friend- ^ 
ship with Mr Boulton, whom he survived several years. 

On two occasions afterwards, in 1811 and 1812, 
he gave proofs of the undiminished powers of his 
mind in his former profession. In the one instance, 
he was induced, by his grateful recollections of his 
residence in Glasgow, to assist the proprietors of 
the water* works there with u plan for supplying the 
town with better water, by means of a suction pipe, 
with flexible joints, laid across the bottom of the 
Clyde, accompanied with instructions for insuring 
the supply of water on the opposite side; a plan 
which answered completely, and for which the pro¬ 
prietors presented him with a handsome memorial of 
their gratitude. In the other instance, he was pre¬ 
vailed upon by the earnest solicitation of the Lords 
Commissioners of the Admiralty, to attend a deputa¬ 
tion of the Navy Board, and to give with his friend. 
Captain Iluddart, and Mr J. Jessop, an opinion up¬ 
on the works then carrying on at Sheerness Dock¬ 
yard, and the farther ones projected by Messrs Ben¬ 
nie and Whidby; on which occasion, he no less gra¬ 
tified the gentlemen associated with him, by the 
clearness of his general views, than by his knowledge 
of the details, and received the thanks of the Admi¬ 
ralty. 

Mr Watt, also, at a still later period, in 1814, 
yielded to the wishes of his friends in undertaking a 
revision of IVofessor Robison’s articles on Stxam 
and Steam-Enoines in the Encyelopadia liritanni- 
ca; and enriched tlicm with valuable notes, containing 
his own experiments upon steam, and a short his¬ 
tory of his principal improvements upon the engine 
itseJf. 

His originally infirm health hod been subjected to 
severe trials by the great exertions of his mind, dur¬ 
ing the period of carrying into execution his im¬ 
provements on the steam-engine, and had with diffi¬ 
culty resisted the cares and anxieties attending up¬ 
on business, and those created by the subtleties of 
the law, dui;ing the protracted proceedings of seven 
long years. There appears to have been an organic 
defect in his digestion, and its effects were intensely 
severe sick headachs; but, by continual temperance 
and good management of his constitution, which be 
treated with much medical skill, it improved as 
he advanced in years; and with i^ulties little im¬ 
paired he reached his 84tb year, when, after a short 
illness, rather of dgl^iy tlian of pain, he expired 
in the bosom of bis fffmiiy at his house at Heathfield, 
in the county of Stafford, on the S5th August 1819. 

His remains are deposited in the chance) of the ad¬ 
joining parochial church of Handswortb, near those 
of Mr Boulton. An exceUent bust bad been made 
of him, some years before his death, by Mr Chan¬ 
try, and a statue is nw nearly finished by the same 
great artist; intende^y filial piety to be placed up¬ 
on bis'tomb, and to convey to distant agea a faitbral 
representation of those features in which the lines of 
intense thought were blended with the mild expres¬ 
sion of benevolence. 

Mr Watt was elected a raember of the Royal So¬ 
ciety of Edinburgh in 1784; of dio Royal Society of 
London in 1785; and a corresponding member of 
the Batavian Society in 1787- In 18W, the hono* 


Watt. 
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WMt. rary degree of Doctor of Lawa was conferred power to which <00 limits can be assigned, completed Watt. 

' upon him by the spontaneous- and unanimous vote the dominion of mind over the most refractory quu*' 
of the Senate of the University of Glasgow; and lities of matter, and laid a sure foundation for all 
in 1808, he was elected first a corresponding, and those future miracles of mechanic power which are 
afterwards a foreign member of the Institute of to aid and reward the labours of after generations. 

France. It is to the genius of one man, too, that all this is 

In this brief narrative of his long, busy, and useful mainly owing; and certainly no man ever before be- 
life, we have endeavoured to confine ourselves to a stowed such a gift on his kind. The blessing is not 
statement of the principal facts, and shall now add only universal, but unbounticd; and the fabled 
the Character drawn up, soon after his death, by a inventors of the plough and the loom, who were 
distinguished writer, who knew him well, and enjoy> deified by the erring gratitude of their rude con¬ 
ed a large portion of bis esteem. temporaries, conferred less important benefits on 

mankind than the inventor of our present steam- 
" It is with pain that we find ourselves called upon, engine, 
so suon after the. loss of Mr Playfair, to record “ This will be the fame of Watt with future genera- 
the decease of another of our illustrious country- tions; and it is sufficient for his race and his country, 
men, and one to whom mankind has been still But to those to whom he more immediately belonged, 

more largely indebted—Mr James Watt, the great who lived in his society, and enjoyed his conversa- 

iniprover of the steam-engine. tion, it is not perhaps the character in which he will 

" This name fortunately needs no commemoration be most frequently recalled—-most deeply lamented 
of ours; for he that bore it survived to sec it crown- —or even most highly admired. Independently of 
cd with undisputed and unenvied honours; and many his great attainments in mechanics, Mr Watt was an 
generations will probably pass away before it shall extraordinary, and in many respects a wonderful man. 
have ' gathered all its fame.’ We have said that Perhaps no individual in his age possessed so much 
Mr Walt was the great improver of the steam-engine; and such varied and exact information,—had read so 
but, in truth, as to all that is admirable in its struc- much,' or remembered what he bad read so accurate- 

ture, or vast in its utility, he should rather be do- ly and well. He had infinite quickness of apprehen- 

scribed as its inventor. It was by his inventions sion, a prodigious memory, and a certain rectifying 

that its action was so regulated us to make it capa- and methodising power of understanding, which ex- 

blc of being applied to the finest and most delicate tracted something precious out of all that was pre¬ 
manufactures, and its power so increased as to set sented to it. His stores of miscellaneous knowledge 
weight and solidity at defiance. By his admirable were immense,—and yet less astonishing than the 
contrivances, it has become a thing stupendous alike command he had at all times over them. It seemed 
for its force and its flexibility,—for the prodigious as if every subject that was casually started in con- 

power which it can exert, and the ease, and preci- versation with him, had been that which he had been 

sion, and ductility, with which it con he varied, dis- last occupied in studying and exhaustingsuch was 
tributed, and applied. The trunk of an elephant the copiousness, the precision, and the admirable 
that can pick up a pin or rend an oak is as nothing clearness of the information which be poured out up- 

to it. It can engrave a seal, and crush musses of on it witiiout effort or hesitation. Nor was this 

obdurate metal like wax before it,—draw out, with- promptitude and compass of knowledge confined in 

out breaking, a thread as fine as gossamer, and lift a any degree to Uic studies connected with his ordinary 
ship of war like a bauble in the air. It can em- pursuits. That he should have been minutely and 
broider muslin and forge anchors,—cut steel into extensively skilled in chemistry and the arts, and in 
ribbands, and impel loaded vessels against the fury most of tlie branches of physical science, might per- 
of the winds and waves. haps have been conjectured ; but it could not have 

•' It would be difficult to estimate the vitlue of the been inferred from his usual occupatious, and proba- 

benefits which these inventions have conferred upon bly is not generally known, that be was curiously 
the country. There is no branch of industry that learned in many branches of antiquity, metaphysics, 
has not been indebted to them ; and in all the most medicine, and etymology, and perfectly at home in 
material, they have not only widened most magnifi- all the deuils of architecture, music, and law. He 
centiy the field of iU exertions, but multiplied a was well acquainted, too, with most of the mo- 
thousandfold the amount of its productions. It is dem languages—and familiar with their most rc- 
our improved steam-engine that ha.s fought the bat- cent literature. Nor was it at all extraordinary 
ties of Europe, and exalted and sustained, through to hear the great mechanician and engineer de- 
tiie late tremendous contest, the political greatness of tailing and expounding, for hours together, the me- 
our land. It is the same great power which now uphysical theories of the German logicians, or cri- 
enables us to pay the interest of our debt, and to ticising the measures or the matter of the German 
maintain the arduous strugglf in which we are still poet^. ... 

engaged, with the skill and capital of countries less «. His astonishing memory was aided, no doubt, m a 

oppressed with taxation. But these are poor and great measure, by a still higher and rarer faculty- 
narrow views of iU importance. It has increased in- by bis power of digesUng and arranging in its proper 
definitely the mass of human comforts and enjoy- place oil the information he received, and of casting 
ments, and rendered cheap and accessible all over aside and rejecting, as it were instinctively, whatever 
the world the materials of wealth and prosperity. It was worthless or immaterial. Evciy conception that 
has armed the feeble hand of man, in short, with a was su^ested to his mind seemed instantly to take 
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Wmi. its place among its other rich furniture, and to be he delivered with the same grave brow and the same W*«. 
condensed into tlic smallest and most convenient calm smile playing soberly on his lips. There was'' 
form. He never appeared, therefore, to be at all cn> nothing of effort, indeed, or impatience, any more 
cumbered or perplexed with the vrrhia^e of the dull than of pride or levity, in his demeanour; and there 
books lie perused, nr the idle talk to which he listen* was a finer expression of reposing strength, and mild 
cd ; but to have at once extracted, by a kind of in- self-possession in his manner, than we ever recollect 
tellectuni alchemy, all that was worthy of attention, to have met with in any other person. He had in 
and to have reduced it for his own use, to its true his character the utmost abhorrence for all sorts of 
value and to its simplest form. And thus it often forwardness, parade, and pretensionand, indeed, 
happened that a great deal more was learned from never failed to put all such impostors out of counte- 
iiis brief and vigorous account of the theories and nance, by the manly plainness and honest intrepidi- 
argumenta of tedious writers, than an ordinary stu- ty of his language and deportment, 
dent could ever have derived from the most faithful “ In his temper and dispositions he was not only 
study of the originals,—and that errors and absurdi- kind and affectionate, but generous, and considerate 
tics became manifest from the mere clearness and of the feelings of all around him, and gave the most 
plainness of his statement of them, which might have liberal assistance and encouragement to all young 
deluded and perplexed most of his hearers without persons who showed any indications of talent, or ap- 
that invaluable assistance. plied to him for patronage or advice. His health, 

“It is needless to say, that, with those vast resour- which was delicate from his youth upwards, seemed 

ces, his conversation was at all times rich and instruc- to become firmer as he advanced in years ; and he 

tire in no ordinary degree; but it was, if possible, preserved, up almost to the last moment of his exist- 

still more pleasing than wise, and had all the charms ence, not only the full command of bis extraordi- 

of familiarity, with all the substantial treasures of nary intellect, but all the alacrity of spirit, and the 
knowledge- No man could be more social in his social gaiety which had illuminated his happiest 
spirit, less assuming or fastidious in his manners, or days. His friends in this part of the country never 
more kind and indulgent towards all who approach- saw him more full of intelleotual vigour and colio- 
cd him. lie rather liked to talk,—at least in his quial animation,—never more delightful or more in- 
latcr years; but though he took a considerable share structivc than in his last visit to Scotland in autumn 
of the roiivcrsatfon, he rarely suggested the topics on fKi7. Indeed, it was after that time that he applied 
ivhjch it was to turn, but readily and quietly took up himseiC with all the ardour of early life, to the in- 
whatever was presented by those around him, and vention of a machine for mechanically copying ail 
astonished the idle and barren propounders of an or- sorts of sculpture and statuary,—and distributed 
dinary tliemc, by the treasures which he drew from among his friends some of its earliest performances, 
the mine they had unconsciously opened. He ge- as the productions of a young artist just entering on 
ncraJly seemed, indeed, to have no choice or predi- his 83d year. 

lection for one subject of discourse rather than “ This happy and useful life came at last to a gentle 
another; but allowed his mind, like a great cyclo- close. He had suffered some inconvenience through 
pmdia, to bo opened at any letter liis associates the summer; but was not seriously indisposed till 
might rlioosc to turn up, and only endeavoured to within a few weeks from his death. He then became 
select from his inexhaustible stores what might be perfectly aware of the event which was approaching; 
best adapted to the taste of his present hearers. As and with his usual tranquillity and benevolence of 
to their capacity he gave himself no trouble; and, nature, seemed only anxious to point out to the 
indeed, such was his singular talent for making all friends around him the many sources of consolation 
things plain, dear, and intelligible, that scarcely any which were afforded by the circumstance* under 
one could he aware of such a deficiency in his pre- which it was about to take place. He expressed his 
scnce. Ills talk, too, though overflowing with infor- sincere gratitude to Providence for the length of days 
mation, had no resemblance to lecturing or solemn with which he had been blessed, and his exemption 
discoursing, but, on the contrary, was full of collo- from most of the infirmities of age, as well as for the 
quial spirit and pleasantry. He had a certain quiet calm and cheerful evening of life that he had been 
and grave humour, which ran through most of his permitted to enjoy, after the honourable labours of 
conversation, and a vein of temperate jocularity, the day had been concluded. And thus, full of years 
w’hich gave infinite zest and effect to the condensed and honours, in all calmness and tranquillity, he 
and inexhaustible information, which formed its main yielded up his soul, without pang or struggle,—and 
staple and characteristic. There was a little air of passed from the bosom of his family to that of his 
affected tcstincss, and a tone of pretended rebuke God! 

and contradiction, with which he used to address his “ He was twice married, but has left no issue but 
younger friends, that was always felt by them as an one son, long associated with him in his business and 
endearing mark of his kindness and familiarity,— studies, and two groadchildren by a daughter who 
and prized accordingly, far beyond all the solemn predeceased him. He was a Fellow of the uoyal So- 
compliments that ever proceeded from the lips of au- cietics both of London and Edinburgh, and one of 
ihorily. His voice was deep and powerful,—though the few Englishmen who were elected members of 
he commonly spoke in a low and somewhat monoto- the National Institute of France. All men of learn- 
nous tone, which harmonised admirably with the ing and science were his cordial friends; and such 
weight and brevity of his observations, and set off to was the influence of his mild character and perfect 
the greatest advantage the pleasant anecdotes which fairness and liberality, even upon the pretenaeri to 

11 
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w*tt these accomplishmcnu, that he lived to disarm even WEAVING BY POWER. See the Article Weight* sed 
II envy itself, and died, we verily believe, without a CoTTON-MANVFACTuax,iathi8Sup/>/emsn/, Vol. III. Mewnw 
Weight* sna single enemy.”* P-400. ‘ 

Measures. ° ■' 


WEIGHTS AND MEASURES. 


The bill for ascertaining and establishing Uhifor- 
MITY of Weights and Measures, which passed the 
Imperial House of Commons in the Session of 182S, 
not having been carried through the House of Lords, 
the subject has less immediate interest at the present 
moment than there ha* been every reason to suppose, 
for a few years past, that it would by this time have ac¬ 
quired. But there is little doubt that the discussion 
will be revived either in the Upper or the Lower House 
of Parliament before many more months have elapsed; 
and it seems to be highly improbable that any insu¬ 
perable difiieultics should stand in the way of iu ul¬ 
timate success. This presumption is founded on no 
hasty view of the subject in question, but upon a la¬ 
borious and somewhat painful examination of the 
historical progress of the measures which have been 
taken respecting it, and especially of the laws of 
England respecting uniformity of practice in differ¬ 
ent parts of the country; a uniformity which, though 
generally esteemed by all governments a thing to be 
encouraged and enforced, has often proved to be no 
more subjected to the controul of legislative enact¬ 
ment, than the introduction of a uniformity of lan¬ 
guage and a grammatical accuracy of speech would 
be found in every part of an extensive empire. 

Augustus is said to have endeavoured in vain 
to force a new Latin word into the language of 
ancient Rome; the l-Vench, on the other hand, after 
all their labours to recommend a uniform system of 
measures, have ended in such a complication, that 
for the most simple purposes of practical mechanic 
and civil life, it is become usual to carry in the 
pocket a little ruler, in the form of a triangular 
prism, one of the sides containing the old establish- 
ed lines and inches of the royal foot^ a second the 
millimetres, centimetres, and decimetres of the revo¬ 
lutionary school, and the third the new ultraroyal 
combination of the .lacobin measure, with the royal 
division, the inches consisting each of the 3(ith 
part of a metre, or the four millionth of a degree of 
the meridian of the earth. If such occurrences as 
these be calmly considered, they will make us more 
disposed to diminish than to increase the number of 
penal statutes intended to compel the inhabitants of 
the different parts of a country to study their own 
convenience conjointly with that of their neighbours, 
and to spare themselves the necessity of a few arith¬ 
metical operations in the course of every market 
day • and we shall feel that it is more incumbent on 
a wise government to endeavour to facilitate both 
the attainment of correct and uniform standards of 
IcEal existing measures of all kinds, and the ready 
understanding of all the provincial and local terms 


applied to measures, either regular or irregular, by 
the multiplication of glossaries and tables for the 
correct definition and comparison of such terms. 

Measures have apparently always been derived, in 
the first instance, from some part of the human per¬ 
son ; a foot, a pace, a fathom, the orgyia or stretch 
of tlte arms, a cubit, a palm, and a finger; these 
have probably all been used in the earlier states of 
society by each individual from the magnitude of his 
own person; and afterwards a standard measure hat 
been established by authority from the real or sup¬ 
posed magnitude of the person of some king or hero, 
in onler fur the attainment of more perfect uniformi¬ 
ty in practice; though it is said, that in some parts 
of the East the Arabs still measure the cubits of their 
cloth by the fore arm, with the addition of the 
breadth of the other band, which serves to mark the 
end of the measure, as the thumb which was former¬ 
ly added at the end of the yard by the English 
clothiers, ft ought not, Itowcver, to be forgotten, 
that any one of these terms possesses an advantage, 
fur popular use and for the convenience of future 
ages and of remote countries, which would be lost 
by the introduction of any more arbitrary measure¬ 
ment; thus a hand'ir breadth, or a foot, is always 
sufficiently understood, without any definition, to en¬ 
able us to form to ourselves a tolerable accurate pic¬ 
ture of the magnitude intended to be described; and 
there is scarcely an instance of the caprice of deno¬ 
mination having ever extended so far as to make the 
measure called a foot in any country so small as half 
a natural foot, or so great as two feet of an ordinary 
person, and certainly not of its amounting to three 
ordinary feet; while a metre, even to those who 
know that the word implies a measure, might as well 
have meant a mile, or an inch, or a quart, os a length 
somewhat greater than a yard. 

The idea of accurately verifying the standard of a 
country by any other means, than that of a compa¬ 
rison with some actually existing original, can scarce¬ 
ly have occurred, except in a very advanced period 
of the progress of civilisation. It was indeed enact¬ 
ed, in the time of our Henry the Third, that an 
ounce should be the weight of b'lO dry grains of 
wheat taken from the middle of the ear, that a pound 
should be twelve ounces, a gallon of wine eight 
pounds, and eight gallons of wine a bushel of Lon¬ 
don ; but this seems rather a direction for making a 
single standard than a mode intended for the conti¬ 
nual verification of the standard in case of any mi¬ 
nute uncertainty. Again, in a statute of Henry the 
Seventh, a gallon of corn was mentioned as contain¬ 
ing eight pounds of wheat; and this may, perhaps. 


• -Tha TTrUmr has received this article from a quarter which entitles him to state, with the utmost con- 

StoS. “"iSTS, 4»u.. of Mr W.«. The eulojium .Uh which 

it so properly concludes is known to have been written by Mr Jeffrey. 
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Wcigbti and genre to explain the origin oCihe two different gal* 
Meaturei. long. But the substitution of an .original standard, 
derived from an object of definite magnitude, exte¬ 
rior to the human person, seems to have been reserv¬ 
ed for the days of the French Ilevolution, though it 
has since been adopted, in an improved form, by the 
introduction of a foot equal to of the pendulum 
vibrating seconds as a representative of the custom¬ 
ary foot of the kingdom of Denmark. {Journal R. I. 

Antr. Coll. N, V.) 

Tho Royal Society, under the presidency of Mr 
Folkes, made some very accurate comparisons of the 
English, and French, and old Homan standards, 
which are recorded in the Philosophical Transactions 
for 1786,1742, and 1743 ; and George Graham, the 
watchmaker, determined, at the same time, the cor¬ 
rect length of the pendulum vibrating seconds to be 
89.180 inches, but the standard, with which he com¬ 
pared it, requiring some reduction, it was afterwards 
ascertained, that the length, as derived from these 
experiments, ought to liave been more nearly 39.14 
inches. 

A Committee of the House of Commons was ap¬ 
pointed in 1758, of which Lord Cnrysfort was chair¬ 
man ; their Report contaius some important informa¬ 
tion respecting the standards then in use. They 
found that the customary ale and beer gallon cf the 
Excise was estimated at 982 cubical inches, while 
the legal wine gallon of the Exchequer was comput¬ 
ed at only 231, though the only existing standard of 
the wine gallon, in 1688, which was kept at Guild¬ 
hall, contained no more than 224 cubical inches; 
they sui^ested the adoption ofHhis smaller gallon for 
the legal standard, perhaps as being more favourable 
to the revenue, though the gallon of 231 inches had 
been previously legalised by the act of the fifth of 
fjuecn Anne; and they employed the well known 
Mr Bird to prepare two standards, which were to be 
exact copies of that which was made by Graham for 
the Royal Society in 1742, from a very careful com¬ 
parison of the various yards and ells of Henry the 
Seventh and Elizabeth, which were kept in the Ex* 
chetjuer. One of these copies was marked “ Stand¬ 
ard Yard, 1758," and was presented by the Commit¬ 
tee to the House with the intention that it should 
be adopted as the legal standard; the other was 
made “ with cheeks," for common use, and proposed 
to be kept in the Exchequer. 

A subsequent Report of a Committee, appointed in 
1759, consists principally of proposals for some le¬ 
gislative regulatians, tending to facilitate the equal¬ 
isation of weights and measures by the establish¬ 
ment of proper methods of chocking and authorising 
the standards to be employed. In 1765, two bills 
were brought into the House of Commons by Lord 
Carysfort, in conformity with the reports of the Com¬ 
mittees : but, from some accidental circumstances, 
they were not passed into laws. 

Another Committee was appointed in 1790; but 
no minutes of their proceedings have been recorded. 
1^814, however, a very important Report was pre- 
sMhed to the House by a new Committee, who had 
cMTed upon Dr W. Hyde Wollaston and Professor 
Playfair for their opinions on the subject; and it was 
principally in consequence of these examinations 
that the Committee stated that the length of the pen- 
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dulum vibrating seconds had been ascertained to be^^lxsan^ 
39.13047 inches, and that the metre of platina mea- 
Bured, at the temperature of 5539.3828 English 
inches, representing, at 32°, the ten millionth part of 
the quadrant of the meridian; they remarked, with 
great truth, that, although in theory, the original 
standard of weight is best derived from the measure 
of capacity, yet, in common practice, it will general¬ 
ly be found more convenient to reverse tliis order; 
and they recommended, upon the suggestion of Dr 
Wollaston, that a gallon, containing ten pounds of 
pure water, should be adopted as a substitute for the 
ale and corn gallons, which had become diiiercnt ra¬ 
ther from accident tlian from any direct legislative 
authority, containing the one a little more than ten 
pounds, the other a little less, though the standards 
of the latter were extremely discordant among them¬ 
selves. It seems to have been intended to abolish the 
wine gallon, wiiicii is also that of the apothecaries; 
though it was recommended to retain the use of the 
Troy Weight of the goldsmiths employed also by the 
apoibecaries. It had before been observed, that 
twelve wine gallons of distilled water weighed exact¬ 
ly 100 pounds Avoirdupois; but Dr Wollaston's 
proposal, to make an ale gallon of exactly ten pounds, 
afforded a greater facility in the operation of adjust¬ 
ing tile measure, since it is not very easy to divide 
100 pounds into twelve equal parts, witli the weights 
in common use. 

Some very important experiments on weights and 
measures had been made, a little before the date of 
this Commiitce, by Sir George Shuckburgii Evelyn, 
who had published an elaborate paper on the subject 
in the Philosophical Transactions for 1798; and by 
the ingenious Mr Whitehurst, who obtained the 
length of the pendulum by measuring the difference 
of two lengths affording vibrations of different fre¬ 
quency. There were still some minute discordan¬ 
cies between the various measurements whicii appear¬ 
ed to he of the highest authority ; and some particu¬ 
lars in the Report of the Committee of 1814! are ma¬ 
nifestly erroneous ( thus the weight of a cubic foot 
of water is stated, from a mistake in computation, to 
be 1000 ounces at 56^° of Fahrenlieit, whij|L*, in 
fact, it is less than this even at 39”, the maximum of 
density; and again, the customary length of the 
English foot, which has always been adjusted at the 
ordinary temperature of the atmosphere, and rather 
at that of the summer than of the winter, as, for ex¬ 
ample, in the great trigonometrical operations of Ge¬ 
neral Roy and his successors, at 62° of Fahrenheit, 
was, in the experiments, copied i^ the Committee 
from Fictet, compared with the French standard, 
which was intended to be employed at the freezing 
point of water, without any correction for this diver¬ 
sity ; though Dr Young had long before pointed 
out the omissioD both in the Journals qf the Rot/al 
InsHltaion and elsewhere, and had computed the true 
length of the metre according to these operations of 
Professor Pictet, confirmed by some earlier ones of 
Bird, Maskelyne, and Lalande, to be 39.3710 Eng¬ 
lish inches, instead of 39.3828. 

In order, therefore, to remove any doubt whidh 
might still be reasonably entertained on the subject, 

Mr Davies Gilbert moved the House of Commons, 
ill the year 1816, to present an humble address to 
1 
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Weiglitondthe Prince Regent, praying that he would give di* 
rection» that proper measures should be taken for 
' ascertaining the length of the pendulum vibrating 
seconds, and for comparing the French and English 
standards with each other. In consequence of thb ad« 
dress, the Astronomer Royal was in the first instance 
directed to perform the necessary operations; and, 
upon his asking for some further assistance, the Prc> 
sident and Council of the Royal Society were re¬ 
quested to appoint a Committee to cooperate with 
him. This Committee consisted, besides the Presi¬ 
dent and Secretaries, of the late Sir Charles Blagden, 
Mr^Gilbert, Dr Wollaston, Dr Young, Captain Rat¬ 
er, General Mudge, Mr Brown, Mr Rennie, and Mr 
Troughton. They began by discussing the several 
modes of making the requisite experiments which oc¬ 
curred to the different members, and it was resolved, 
that as many of these methods, as were preferred by 
each of them, should be separately carried into exe¬ 
cution, in order to obtain collateral determinations 
of the required length. Mr Pond pursued the me¬ 
thod of the French astronomers, and obtained some 
very satisfactory results, with an apparatus such as 
they had employed; Dr Young proposed a method 
derived from that of Whitehurst, and very perfect in 
theory, but somewhat complicated, and which has ne¬ 
ver yet been practically executed; Captain Rater 
invented, with great ingenuity, and employed, with 
great mechanic^ skill, an apparatus wliich does as 
much credit to his talents in the arrangement as to 
his perseverance in the experiments which he per¬ 
formed with it, and the accuracy of his determina¬ 
tions has been fully appreciated by mathematicians 
and practical astronomers throughout the world; and 
his operations have been and are still about to be re¬ 
peated by many observers in different countries. 
Captain Rater’s apparatus has been fully described 
in the Article Pendulum of this Su^ement: it 
owes no inconsiderable part of its advantage to the 
property subsequently demonstrated by Laplace, 
that, even if the opposite knife edges were consider¬ 
ably blunted and rounded off, supposing them to be 
equally affected, the distance between them would 
still aftbrd the true measure of the length of the pen¬ 
dulum, without any further correction for the change 
of the axis of moUon. It has also been demonstrat¬ 
ed in this country, by means of the experiments of 
Chladoi oo the elasticity of metals, that the tempo¬ 
rary change of form, depending on the compression 
of the steel edge, would be too inconsiderable to 
produce any sensible alteration of the length in 
question. 

The object of Dr Young’s apparatus was, to ob- 
Uin two or more tine lines, traced at different parts 
of a scale, which should exhibit between them a cer¬ 
tain determinate portion of the length of a pendulum 
vibrating seconds. He apprehended that the cu¬ 
rate determination of the form and direction of the 
knife edges, and the measurement of the diatance 
between any such edges, which was necessary in Ae 
meduid proposed by Prony, as well m in that 
was subsequently invented by Captain Rater, would 
require more skill and delicacy in the exwutlon and 
the observation, than could be expected from any 
common workman or experimenter; and though 
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Captain Rater, oy his extreme care in combatingWsjghuiti^ 
every source of error, has, in point of fact, apparent- . 
ly obviated all these difficulties, yet it cannot be ex¬ 
pected that so rare a combination of qualifications 
should again be found, in case of a repetition of the 
experiments, and Dr Young’s apparatus may still, at 
some future time, be employed with advantage, at 
least for a collateral check upon the results. 

The obstacles which prevented the completion of 
the observations which were made for lonw time 
with this apparatus at Greenwich, was the difficulty 
of obtaining a scapement to delicate as to count 
number of vibrations, without sensibly interfering 
with their frequency. A very ingenious clockmaker 
was employed to furnish a scapement, of which the 
intention was to strike the pendulum slightly and in¬ 
stantaneously at the lowest point of its 'vibration, and 
then to recoil from it, so that even a considerable 
impulse might have little or no effect in altering tlie 
rate of the pendulum; but it was in fact observed, 
upon comparison with the clocin of the observathry, 
that the vibrations in larger arcs were more frequent 
than those which were performed in smaller; so that 
the scapement must have exerted a very consider¬ 
able influence on the time of every vibration. It 
was therefore found necessary to alMndon this me¬ 
thod of making the experiment; but there would be 
no difficulty in conducting it very latUfactorily by 
means of a journeyman clock, with a wooden or brau 
pendulum, capable of having its length altered, so 
08 to become comparable with the vibrations of Dr 
Young's pendulum in its different slates; and it 
might even be found sufficient to observe the pendu¬ 
lum, with the same scapement, so altered as not to 
give any impulse whatever, but merely to reckon the 
vibrations by means of the detent, during the spon¬ 
taneous vibrations of the pendulum, which, ou ac¬ 
count of its great weight, would be continued for a 
considerable time in consequence of the first impulse, 
taking care that the detent should be strack exactly 
at the middle of the vibration, and that it should re¬ 
bound in some measure from the pendulum at the 
moment of contact. 

Before any attempt was made to introduce any le¬ 
gislative regulations upon the foundation of the va¬ 
rious scientific experiments, which had been to accu¬ 
rately and satisfactorily conducted, it waa thought 
advisable by his Majesty’s Ministers that the subject 
at large should be submitted to the deliberate con¬ 
sideration of some competent persons, who might 
discuss it more minutely than eould^ be done with 
convenience before a Committee of either House of 
Parliament: and that a commiMion should be ap- 

f iinted for this purpose by a writ of the Privy Seal. 

he commissioners thus nominated in 1818 were 
the late Sir Joseph Banks, Sir George Clerk, Mr 
Davies Gilbert, Dr W. Hyde Wollaston, Dr Tho¬ 
mas Young, and Captain Henry Rater. Some for- 
ther operations for the comparison of the existing 
standards of length were undertaken by Captain 
Rater; Dr Wollaston examined some of the autho¬ 
rised measures of capacity, and Dr Young offered 
his services as secretary to the committee, with the 
of e clerk who had studied the law, while 
Sir George Clerk and Mr Gilbert were employed in 
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Mrcightiknil preparations for carrying into dfect, in their le« 
McMores. gjgigtive capacity, such regulations as the coramis- 
sioners at large might agree to propose. Tlie first 
occupation of the clerk was to make copious extracts 
from the statutes at large, by means of which Dr 
Young drew up an abstract of the present state of 
the laws relating to w'eights and measures, and after¬ 
wards to select from the Agricultural Reports of the 
different counties such materials, as afforded a glos¬ 
sary of all the terms employed in any part of Great 
Britain for denominating the irregular weights or 
measures, which have acquired a local currency in 
agricultural or other commercial transactions. 

After this sketch of the previous history of the sub¬ 
ject, we may now proceed to extract from the lie- 
ports q/’the Commissioners, and from the bills found¬ 
ed on them, such statements as may either serve in 
the place of canons for the regulation of weights and 
measures in general, or os documents respecting the 
actual value of the various standards possessing the 
highest degree of authenticity; and this article can¬ 
not be more properly concluded than by subjoining 
some further comparative tables of the standards of 
measures and weights adopted by different countries 
and at different periods. 

First Report.—“ I. Upon a deliberate considera¬ 
tion of the whole of the system at present existing, 
we are impressed with a sense of the great difficulty 
of effecting any radical changes, to so considerable 
an extent as might in some rcs[iects be desirable; 
and we, therefore, wish to proceed with great cau¬ 
tion, in the suggestions which we shall venture to 
propose. 

'* II. With respect to the actual magnitude of the 
standards of length, it does not appear to us, that 
there can be any sufficient reason fur altering those 
which are at present generally employed. There is 
no practical advantage in having a quantity commen¬ 
surable to any original quantity existing, or which may 
be imagined to exist, in nature, except as affording 
some little encouragement to its common adoption by 
neighbouring nations. But it is scarcely possible 
that the departure from a standard, once universally 
established in a great country, should not produce 
much more labour and inconvenience in its internal 
relations, than it could ever be expected to save in 
the operations of foreign commerce and correspond¬ 
ence, which always are, and always must be, con¬ 
ducted by persons to whom the difficulty of calcula¬ 
tion is comparatively inconsiderable, and who are 
alto remunerated for their trouble, cither by the pro¬ 
fits of their commercial concerns, or by the credit of 
their scientific acquirements. 

“ in. The subdivisions of weights and measures 
at present employed in this country, appear to be far 
more convenient for practical purposes than the de¬ 
cimal scale, which might perhaps be preferred by 
some persons for making calculations with quantities 
already determined. But the power of expressing a 
third, a fourth, and a sixth of a foot in inches, with- 
aqUr a fraction, is a peculiar advantage in the duodc- 
<jp^l scale; and, for the operation of weighing and 
measuring capacities, the continual division by two 
renders it practicable to make up any given quantity, 


with the smallest possible number of standard weights Weightisnd 
or measures, and is far preferable in this respect to 
any decimal scale. We would therefore recommend, 
that all the multiples and subdivisions of the stand¬ 
ard to be adopted should retain the same relative 
proportions to each other as are at present in gene¬ 
ral use. 

“ iV. The most authentic standards of length 
which arc now in existence being found, upon a mi¬ 
nute examination, to vary in a very slight degree 
from each other, although either of them might be 
preferred, without any difference that would become 
sensible in common cases; we beg leave to reepm- 
mend, for the l(‘gBl determination of the standard 
yard, that * which was employed by General Roy, in 
the measurement of a base on Hounslow Heath, as a 
foundation for the trigonometrical operations that 
have been carried on by the Ordnance throughout 
the country, and a duplicate of which will probably 
be laid down on a standard scale, by the Committee 
of the Royal Society appointed for assisting the As¬ 
tronomer Royal in the determination of the length 
of the pendulum the temperature being supposed 
to be 62 degrees of Fahrenheit, when the scale is 
employed. 

V. We propose also, upon the authority of the 
experiments made by the Committee of the Royal 
Soricty, that it should be declared, fur the purpose 
of identifying or recuvering’thc length of this stand¬ 
ard, in case that it siiould ever be lost or impaired, 
that the length of a pendulum vibrating seconds of 
mean solar time in London, on the level of the sea, 
and in a vacuum, is ‘ 39.1372’ inches of this scale; 
and that the length of the metre employed in France, 
as the 10,000,000th part of the quadrantal arc of the 
meridian, has been found equal to • 30.3694’ inches. 

" VI. The definitions of measures of capacity are 
obviously capable of being immediately deduced from 
their relations to measures of length; but since the 
readiest practical method of ascertaining the magni¬ 
tude of any measure of capacity is to weigh the quan¬ 
tity of water which it is capable of containing, it 
would, in our opinion, be advisable in this instance 
to invert the more natural order of proceeding, and 
to define the measures of capacity rather from the 
weight of the water they are capable of containing, 
than from their solid content in space. It will 
therefore be convenient to begin with the definition 
of the standard of weight, by declaring that * nine¬ 
teen cubic inches of distilled water, at the tempera¬ 
ture of 60°,* must weigh exactly ten ounces 'I’roy, or 
4.800 grains; and that 7000 such grains make a 
pound avoirdupois; supposing, however, the cubic 
inches to relate to tlie measure of a portion of brass, 
adjusted by a standard scale of brass. This defini¬ 
tion is deduced from some very accurate experi¬ 
ments of the late Sir George Shuckburgh on tha 
weights and measures of Great Britain; but we pro¬ 
pose at a future period to repeat such of tiiem as ap¬ 
pear to be the most important. 

“ VII. The definitions thus established are not 
calculated to introduce any variation from the exist¬ 
ing standards of length and of weight, which may be 
considered os already sufficiently well ascertained. 
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respect to the measure of oanadtjr, it ap* sufajoiaed table. Now, ribed.^ceorditte to Sfi* Geottte 
pears, from the Report cootahied in the Appendix 8hiiefcb*ir|^Vexpeiflneiite, a cnbto indt of dUiped 
(A), that the legal standards of the highest audio* w«er, at «0», ireigtte gralta, the specific 
rity are considerabl/ at variance with each other: vitjt »f the water be% Co thai' of distilM wat^ as 
the Btandwd gallon, quart, and pint of Queen Bliaw* 1.00060 to 1, and the appkte^ anedfic gravita ef 
beth, whidh are kept in the Exchequer, having been distilled water, in a vessel df Br A ai 52”, b^ to 
also apparently employed, almost indiscriminatelf, that of water at 62” aS 1.O0O46 t^^ it follovrataat 
for adjusting tHO measures bodi of corn and of beer; dww ^p pa re et ^leeifie gfaidty of the ttaler ^ployed 
between which, howeter, a di&^renoe has gradasHy, was l.'OOlOO, ind thsl «if oande avbtrd&pm dqne* 
and, as it may be suppos^, uninteotionally crept in. sponded to 1^1 hitihes. Henceo$ado 
to the practice of the Ez^e i the ale gttlon being thwoonteftts# dta m^dres M cubic inches, 
understood to contain about four and a half per cmt. are cotaitared, in the tsBlb, with the morp 
mue than the corn gallon, though wc do not find measurOineht Of Mr BiM had Mr l^ris, rcpottM 
ai 7 particular act of Pariiamenffn which this excess to'tbe House of Commons in 17oK^‘ . 
is expressly recognised. * We think it right to pro* > • 

pose, that these measures should again be reduced tlw Avoir. Cjib. Ui. Gdldii. Sep IJMl 

to their original equality; and at Me same time, oa Pint SO 00 ’*44.6'f x 6=s) S76.9 S4.8< 

accountof the great convenience whtehwouId'bedOt' Quart *40.S6 ' 69.8 ^is) S79‘.3 70.0 

nved from the fkcility of determining sigalion and Gallon 156.S6 S 7 O .4 f es ) S70.4 ^1.0 

its parts, by the operation of weighing a certain Bushel 1829.68 *2134.9 (xi^) 866.1 

quantity of water, amounting to an entire nufnber tff * ^ 

pounds and ounces without fractions, we venture The ExehCqUef standard wiMC galIo,a » dated 
•tiongly to recommeod, thet the atai^ard ale and 1707, attd was found to cbdtam i'S^4‘o'unom^ an* 
corn gallon should contain exactly ten podbds avoir* swering to SSO 9 CubW inches. An experiment of 
dupots of distilled water, at 62° ot Fahrenheit, being Dr Wqllaston and Mr Carr, in 1814, gave 860.8, the 
nearly equal to ‘ 277.8' cubic inches, and agrCeihg mean being iSO.83 ; while the measiuemeut, of 1788 
with the standard pint in the Exchequer, whii^ U made ifSSf.S. A duplicate of tiw uteesure, and of 
found to contain exactly twenty ounces of water. the same date, is kept at Guildba^ 

*' Vlll. We presume that very little inconvenience " Dr Wollaston and Mr Cafr examined also thp 
would be felt by the public from the introduction of three other wtttt gallons at Guildhall. The oii^n 
this gallon, in the place oi the custonuiry ale gallon of of these seems to be the same that was measured by 
882 oubic inches, and of the Winchester corn gallon, Halieji' and Flamsteed in 1688, and was said to coor 
directed by a statute of King William to contain 269, tain 284 cubic inches t its actual capacity u 834.4. 
and by some later statutes estimated at 272J cubic The wine gallon of I77^i which ia m ^ta foe 
inches, especially when it is considered that the adjustihg other measures, was probably in ihe first 
standards, by whi^ the quart and pint beer roeasttres instance a correct copy of the Exchequer galfo p , 
used in London are habitually adjusted, do not at but has been reduced by a bruise, and by the weac 
present differ in a sensible degree front the standard Of the brim, to 860.0 cubic incheib having lost 
proposed to be rendered generah We apprehend, a dubio inch, or of its whole capacity. T^iuiie 
also, that the slight excess of the new bushel above gallon of 1798 contains 2^0.^ cubic inches, 
the common corn measure would be of the Icn itn* *' The Excise wimx gallon waa round, by a similw 
portante, as the customary measures, eidployeli in experiment, to contain 230.1 cubic inches, having 
different parts of Great Britain are almost imiverSal* pattakan of the progressive deficiency pf the Omld* 
ly larger than the legal Winchester bushel. nail gallon, from whudi it was derived,” ' , 

IX. Upon the questionof the ^roprlqty of abolish- Second Report, " We have examined, since our 

ingaltogether the use ofthe wine gaIlon,aitd establish. lalt Report, the relation of the best amheqUcated 
ing the new gallon often pounds, as the only standard standards of i^gth at present in exi6ten«e« to t&p i»* 
for all purposes, we have not yet been able to obtain struments employed for measuring t])e base on Hoqn. 
sufficient groondsforcdmlngto aconclusivedetermina- slow iieqth, and *!n the late trigpuometricai opera¬ 
tion, we can only suggest, mat there Would be a mani* tibns. But we have very unmip'ectedly discovered 
festadvantageintheidontificatioUofaH measuresotthe that an error ha^ been cq^m^tfodm foe constructioa 
same name, provided that the change Could be made of some OT"those iustri|iuents. We are therefore 
without practical inconvenience; but how foi the rfi- obliged to recur to foe originals wjhich they were 
convenience might be morefelt than’the advantai^'', intended to rroresqnt, and we have found reasou to 
we must leave to the wisdom of fafs Majesty's Govern- piefer the Earuapieatary o^dard executed by Bind 
ment to decide.*’... ' m l7w, which, we had npt bqfore received, both as 

Dated “ 24th June 1819.” ’ * ' be^g’laid dowi^ m we most accurate manner, apd as 

Appendix (A). ’ fob best agreeing wifo the mpst extensive compari- 

The Standards kept at the Exchequer, fof foC'dd- sotw ^hicn have been hitberfo exemided by vafowa 
justment both of corn and bekb mCasuSes^ are obs^ers, and circidated q>rQU|foout Europe. and, 
bushel, a gallon, and a qOart, dated fBOt, add Apiu^ in'’parUcaW, wifo foe scele emj^oyed by foe late Sk 
dated 1 b02, all marked with an E and a Crown. They GepW Shuckbargll* » 

were examined by Sir George Cleric Ifehd 0r Wol- nave, foerefore now to propose, that thk 

laston, and the weight of Thames water whii^ the^ stand^d be considered as the foundation of all Imai 
held, at the temperature of 58°, was found 4s in the weighCs a&d measures, and that it be declared, that 

VOt. VI. PART II. 5 H 
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WMghuand the length of a pendHium ribrating eeconda in a ve> 

McMurei. oq ]gye{ gf tbe(i03i in Lofldoni ii99>l3929^ 

inches, apd that of the {Irench metre ^.37079 
inclice, the English standard being employed at 62 * 
of Fahrenheit. 

Dated “ ISth July iSdO." 

Thvi Ecimt. ^ The meoaarementB erhich we 
have lately peiformed, opon the apparatus employed 
by tlie late Sit Ceerge Souckbuij^ Evelyn, haveen* 
obled ut to determine, with lamcieht'nredsion, the 
weight jof a given bulk of water, with a view to the 
lixing the magnitude of the standard of weight} that 
of length being ^eady determined by the experU 
meats related m mr former Reports: and we have 
found hy the computations, which will be detailed in 
the Appendu, that the weight of a ctd>io inch of 
dietQiea water, at 68* of Irabrenheit, h * S52.78* 
graina of the l^liamentaiy standard dgmdd of I7d8, 
supposing it to bd weighed in a vacumn.” 

Appe:5k. The Commiisibners having been fur- 
nidietl, by the kindness of the Honourable C. C. C. 
Jenkinson, with the apparatus employed by the late 
Sir George Simekbuun Evelyn fn the determination 
of the magnitude of me standard weights, and there 
being some doubt of the perfect hocuraqr of hu me¬ 
thod of measuring the capacity of the bodiel em¬ 
ployed, it was justed necessary to repeat that mea¬ 
surement with grseter precautions; and the results 
of Captain Kater% expetimenta have adbrded Some 
slight corrections of the capacities in question. 

" The sides of Sir George Shuckburgli's cube were 
found by Captain Kater equal to 4.p8911, 4.98934, 
and 4.98985 inches, the diameter of the cylinder 
34)9718, and ita length 5.99600 inches; and the 
diameter of the sphere 6.00759 inches. Hence the 
content of the cube appears to be 1S4.1969 inches; 
that of the cylinder 75 2393; and that of the sphere 
113.5S64 inches of Bird's Parliamentary standard of 
1760, recommeoded in the last Rtport of the Com¬ 
missioners, or of the standard made by Trougbton 
for Sir George Shuckburgb. 

** The difference of the weight of the cube in the 
air at 68% with the barometer at 29 . 0 , and in igater at 
60 A% wa« 31381.79 grains; and adding to this the 
weight of an equal bulk of the air at 68°, which is 

1 29 t 

of that of the water, or 36.26 grains, and 

eubhtteting from it of this, or 4.26 grains, the 

b'uoyancy of ttfe brass weights, we obtain 31413.79 
grains (w the wei^ of the cube of water in a va¬ 
cuum at 60.8*. Now this cube is ]ess4han the sup¬ 
posed measure, at the standard temperature of 63% 
in the ratio Of 1 to 1,0000567, on aeceunt of the cen- 
titetlon or theHran, and the water is denser than at 
the staiiderd temperature, according to Hit Gilpin's 
|rf|||||Ment8, in the rbtio of .99996 to .9^81, ev of 
sHP? to 1; the Whole correetion, for the diffeMOce 
ln!8% beipg .0001188, or 8.58 grains^ mekiiif 
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3i410*84 for the weight of the cube of water in e Weighuud 
vacuum at 62*; whitn, divided by 124.1969, gives 
252.907 fw the weight ol a cubic inch, ir Sir George 
Shuckbuigh's grains. 

^ In the same manner, we obtain for the cylinder, 

- which was weighed in air under the saMe circum¬ 
stances, end'in water at 60.5% the didbreoce being 

1" 29 7 5 

19006.83 graina, the correction 

effect of buoyancy, amounting to 19*43 graina; and 
for die difference of temperature of the water and 
bnus conjoindy> the densities being .999955 and 
>999810, tiiecorrec^'oD .000145—.0Ql^7=.0(H)95, 
or 1.80 grains, leavrag graina for the whole 

correction of the weight, as reduced to a vacuum at 
68% and nudeing it 19024.46, which, divided by 
75.8398, the content of the cylinder, affords ua 
858.851 for the cubic inch in p vaouum at 62% 

** The sphere waa weighed in air at 67 % the baro¬ 
meter standing at 29.74; the correction for the buoy- 

aaoy is 28673.51 grains, 

29.73; while the temperature of 66” requires, for 
Ike difference betq^een the expansion of brass and 
water, the addition of .00048—.000186', or .000294 
of the whole, that is +8.48 grains, nuking the whole 
correction 38.15, and the weight in a vacuum 
S87U.66; which, divided by 113.5264, gives us 
252 . 907 , for the cubic inch in a vacuum. 

" The mean of these three measures is 252.888, 
giving for the three errors, -f .019,—.037, and : 

and mis mean, reduced to the ParliamentaiyKsnd- 
ard, makes * 252.722* grains, for the cubic inch of 
distilled water at 62% weighed in a vacuno^r 258456 
in air, uncier the common circomptancev w the atmo¬ 
sphere, when weights of brass are employed. In a 
vacuum, at Uie maximum of density, that is. at 89<*, 
the weight of a true cubic inch wfll be 253 grains, 
and of a cubic decimetre 15440.* ^e proposed 
imperiu gallon, of ten pounds, or 70000 grains of 
water, Wdl contain very near» 277*3 cubic inches, 
under common circunutences*” 

In conformity wifo these TZeporfs, elliO wPihrought 
inta the Hjiipe pf Commons, in lft28,,by Sir George 
ejerk, apd ggaui, with a fejr idteri^ions, in 1823, 
which appeeryjib.he ^rawn dp with gnat care and 
judgment, and which oompeheniis& statement of the 
true groond of the proposM inwuiti,1md of the de¬ 
terminations which arc intndw H^r l^r bases. 

Whereas^ notwitbstanmng it b proidded by the 
Qtoat Chertw> that there shmi he bat one 'Measure 
end one Wmght throughout the realm, and by the 
Treaty of Unionhetween England and Scotland, that 
the sane we%bu and measurea ^quld be used 
ihtougbout Great Britain as‘were,tli«a established 
in England, yet different wights admeasures, some 
ieiger and some less, ate sUIJ in use in vdHeus places 
tbiwghoat the Dnjted Kingdom uT Great Britain 
pod Isejiddi Adv ^ ^ mqijlHm gf the pesent 


* * X * ap-4 % • j _ 

• It appears, hawever, from an offiofa( J&ppf tdib'giagly comnumcated to ya by KdUy, that the 
tnai'standard chiiiogramnte has bepn found to eentain onfy 15433 English gr^i. 



WEICHTS ANi^- MEAipirEEs; 

w^tiMid ttandardt u not verily knoirn, which ii the cccac of H hcrcb; denociiMt^ the )tD(ierial Standard tHtj 
Meai utw. gfggt confueion and of manifeat firacd* t Be it there* Ppaftdf 4hdi^lhCrad.4^iainC» hereby deelaiM 

^^■^^foro enacted, THAT^from and aftct the t|t Jann^rj to he, the of CneaKire of weight, 

1824, the atraight line or diatanee between the can* frwn vlut^ aH 00)4# «tfeigtl|f|VclI be derived, com* 
tre of the two poinia in the gold atudejn the |trakh( pnled, and aaoertidncd t aiM that ^ of the aaid troy 
brass rod, now in the custody e£ th^ Cjlerk of pound ehfji be an ounce {and tbarfe of aucb owice 
House of (^ointnons, whereon the words and figures ilimUh# 4,Penny weight; and that A Of jRioh peony 
' Standard Vard, 176Q,' are engraved* chpU bfc apd bp ,a |^n« ao t|iat a 60 ffuA S^na 

the same ia hereby declared to he, tha, original and ahilipp a troy and that Mddi glldpi 

genuine standard of thM meaann of Jength oc lieaar al^ JU^ an ,pei^ declared fu (d, • poaed 
extension called n yard; and that the aauM atnwght votmlufiiA ( and tUt ^ <>f the ahld potthd avcHilitl- 
line or distance between the centres of thhaaid two peds fhalt be fn oupce avoirtbip^{ nndthat ^ of 
polbts in the wdd gold studs in||b” peid brass rod, sijuih,i^ce shall be a dram, 
the brass being at the temperatara of sbtty ^two de< '* Am whorea* it la expedient, thattbeaaid sUnd* 
pecs by Fahrenheit’e tbarmoapenr, shall be, and is ard troy poitod, if lost, destroyed, dbfaoed, or other* 
hereby denominated the * Imperia^tandard Yard,* wdie injured* ihould^bc restored of the sane w^gbt, 
and shall be, and* is hereby declared tube, the unit by rrfereoce pome Invariable ntuunl ptannitd: 
or only sModard measure of extension where* and whereas hPlM beep asaertolhed, by ^eContnis* 
from or whereby all other measures ef extension sioners appojntM by hia Majfaaty t<r inqube into Ae 
whatsoever, whether the same be linear, aaperfidal subject of weights and measures, that a cubic inch 
or solid, shall be derived, comjputeA and ascertained; of distilled water in a vacuum, weighed by brase 
and that all measures of length sbali be taken in parta weights, glao in a vacuum, «t the temperature of 6S* 
or multiples, or cei tain proportions of the said stand* of jPatooheit's tboTmometer, if eoual to * 289^73/ 
ard yard; and that one third part of Ae aaid stand* 182$ p823, 252,7243, hraini, or jvhich as afore* 
ard yard shsdl be a foot, and theWwelfth part of swA said, the imjpenal «tan&4troy pound conudna STfiO'; 
foot shall be im inch; and Aat the pole or perch shaH Bx it theieiore enactefl, That if at hny time hereaftey 
contain Ifve such yards and a half, the fnriong 220 the said impeHal standard troy poMa shall be lost.. 
sucli yards, and Ae mile l760 such yards... it shall and xnay be restored,.. making, nnder 

“ And whereas it is expedient that the said stand* Ae directions of Ae ^ord Treasurer.. a new 
ard yard, if lost, destroyed, defimed, or otherwise in* standard. .’* determined aecording to this proportion. 
jureiA|hould be restored Of the same length by refer* *' And be it furAer enacted, 'J'hat Ae stendard 

cncoto home invariable natural standard land where* meaewe of opecity* well for liquids as for dry 
as it has l^fea ascertained, by the Commisfioners ap* goods not measured by heaped measure, Aalt be the 
pointM by ha Majetty A inquire into Ae snbjecsof gaOon, containiDg tgn pounds avoirdupoil height of 
weights mMMieasures, that Ae mid ycrd hereby de* distilled water, weqthed lb air, at the tempe^cthrw' of 
dared to be the imperial standard yard, when com* sixty two degrees of Fahrenheit’^ thermometer, the 
pmed wiA a neniUilum vibrating seconds of mean barometer being at Airty inches; and that a meaturO 
time in the laiwde of London, m a vswuum at the shall folAwith made of bniss, of such contentf a» 
level of the sea, is in the proportion of thirty tht Brora^id,»andkuChbrassmeasareshallbe,Hndl8herq* * 
inchea to 30.1898; Bx it therefore enacted aWd do* by declared td be, the imperial standiird gallon, aid 
dared. That if «t any timehereafAr Ae said iinpe* Bhallbe,andisherebydedaredtob»,t'heiin1t4adliti^ 
rial standard yiM shall be lost, or shall baTin any standardmeasureofeapacityJromwbtdMinotharmea* 
manner destroyed, defaced, or otberwbe hjared, it sura of canaoity toho umd, as well for wAc, beer„ale. 
shall and ma^ be restored ^ making, jrader Ae di* spirits, and all sorts of liquids, as for'dry goods not 
rection of Ae Lord High iVeasurer •vibr Ai tkne measured by heaped meosoft, AaM Ifo derived, com* 
being, a new stMdard yard, bearing Ae sobm pee* puted, and ascertained; and Aat all metsuree Aall 
portion to suah bendirium s» aforemid, as the said be taken in parts or mnltiples, orcertiAi'prWpqrtiens 
imperial staaidara.yaiid hears to such pendulum. of Ae said imperial standard galleni and mat Ah 
“ And^ whdteaa ^ Commissioi^ra apboitated quart rindl be the four A part of suchahttAwd golioe* 
bw MajesU A in^dire ln%B Ae subject ofsmghts and and Ae pint shdl be one eighth of aueh tomdard gal- 
measures base rccofflmeaded that the ^tandm brass Ion; ana Aat two auA galioos shall be a peck, and 
weight of tWo pounds (roy weight, made A the eeaf *Bch gallons sbett le a biobei, and eight sneh 
1758, and mow A Ae custody of the Clerk of the huAek-x quaiter of corn or oAer diy go^, not 
House of Ceeilhoni, shall be confetdAOd as auAOit* mcAared by heaped meaaure. 
tic: be it enieted, lintt o' brdaa we^ffet eqwd eo ebft ** And be it forAer enxeted. That the eiendbrd 
half of AetaM h«ixi wright of twe^ndS, gMvilM* meUsereof eopecity for coals, cidm, Bme* fiArpota* 
ing in air (thh bhntmeter being at niriy femes, and toes, or ftiA, and all other goods and tMoya oom* 
the Aermometcr befeg xt 62“ by PjAUpnileitfo scale*) moufy oAl by besped nfoaoufti, Aall bh Ae aforeipiid 
1822 ri 82 S,beft AwtherenactM, TbAflreAdidaftw buAeii ceuMniog eighty pouuds avoirdopeh of4fa- 
the Ut Jonuitjr 1824, Aw sfeiriterip hexmnNIglif «f ter M xforuaafal* we tame bring made round wiA x, 
one pound iroy weight, iMdo A Ae yetr 1758, now pirin and Oven bottxro, and beinglpl InAes from out- 
in the custody of Ae of ttnmssaerihCeUw sMe A'owlsUeefauch sundard measure aaaferesald. 
monsT shall be, and Ae same it hereby declared to ** And be b forAer enacted. That in mAing use 
be, the original and genuine standard joMfeure'cT ofsiAb hWih i y dll eeelt, sntd other goods and AAm 
weight; and Aat such brats weight.. sbaH be and eomtaiaedy hriU by heaped mmsure, shoU be duly 
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WtigliM Mid heaped up ia rach bodiel in the form of a eone, auch 
^***"^- ®®®* *® ^ height of at leailt an' ihhhee, aad 
the otttaide of the buahelto be the txuwaiii^ of the 
. baae of each cone; andijihat three auch batlwla ahall 
be a aaok, aod that terelreauch aaekaahali be a chal- 
dtibo*; 4 ■ . • ' 

** Provided alirwpa, and be it enacted, That ia.all 
catea of diapate i^apecting the correctoeaa of any 
meaaure df capacity, ariaingin a place ivhere recouraa 
cannot eonveairtuy be had tO 'Cny of the aforesaid 
veriditd c<^ies of nodela oftbeatandanl measurea of 
capacity, it ahtil and may be lawful to and for uiij 
Justice of the Peace or Magistrate having juriadiction 
insuch place,to ascertain the content ofanch measure 
of capadty by direct reference to the weight of pure 
or' rain water which auch meaaure is capable of con> 
taining; ten pounds avoirdupois we^t of auch wa> 
ter, at the temperature of bjr BlwWnheit't ther> 
nometer, being the standard gallon ascertained by 
thifl act, the same being in bulk equal to * S77.S76' 
1822 [[1823, 277,2743 cubic inches, and so,in pro* 
porUon for ail parts or multiples of a gallon." 

Ibe alight discordance lAnween the nnodiers of 
the two successive years depends merely on the a> 
doption of a atandara trey pound, better aufhenticat* 
ed than the two pound weieht particularly employed 
by Sir George Shuckburgh, which was finally pre* 
ferred both as representing a uoit, and as being more 
sinpie in its form than the two pound weigiit. 

Table or VABiovs MBAseRBS. 

From Folkes, Raper, Shuckburgh, Vega, Hutton’s 
Ozanum, Cavallo, and others.. Ypun^s Nat. PhiL 
II. 162, 

Ancient Memures, 

R« K* 

I J09S Hd 

• .{uS}“- 

. i.opo H. 

. 1.421 

730.8 H. 

1.009 H. 


Arabian foot 

Babylpnlan foot 

Drusian foot 
' Egyptian *' fbot” 
stadium 
Greek foot' ' 


phyleterian f. 

Hdirew foot ' . 

CIpw t 

^■iiMIcuMt 
great cubitesS common 
cubits 

Macedotiisn foot , » 
Natural foot . 
PtoIemaictsGreek ftot 
Roman fbot 


1 . 00 ^Folkes.=; 1 ^ 
1.007 rRoman f. 

ijoorc. 

1.167 H. 

1.212 H. 

1.817 H. 

2.002 U. 

H. 

1.160 H. 

.814 H. 

H, 

.970 Bernard. 


Roman, .1^. 


<L v* , ' 


Roman 

>of Stra 


Sicilian foot of i^cl|iiuedes .730 H; 

Mpderm ,Nfeaturet. 

. .116 H. 


E. P. 'Weighti nd 

.9672 from rules, Msmumi. 

.9696from a stone, Sh. 

4840.6 C. 

4903. C. 


Ahdoif, foot 
Amsterdam, foot 


.eli . . 
Anoona, foot 
Antwerp, foot 
Aquileia, foot 
Aries, foot . 

Augsburg, foot 
Austria. See Vienna. 
AvigDon=sArleS. 
Barcelona, foot 
Basle, foot 

Bavarian foot 

Bergamo, foot 
Berlin, foot 
Bern, foot 
Besan^on, fool 

Bologna, foot 

Bourg en Bresse, foot 
Brabant eH, in Germany 
Bremen, foot . 
Brescia, foot 

braccio 
Breslau, foot 
Bruges, foot 

Bruswis,, foot 

' gruter ell 
lesser eil 
Castilian vtnt 
Chambery,- hat 
China, madiematica] foot 

imptfial;.^t 

,ji ; . 

Cologne, fbot 
Constantinqple, fo^ 


. ■ .927 H. 

& ;9soc. 

^ QSl / K®*®’^** 

* \ Lazarettos. 

2.238'C. 

. . 1,282 H. 

.940 H. 

1.128 H. 

. . .888 H.' 

.972 H. 




.993 H. 
.94iH. 

1.481 a. 

.992 H. 

.962 Howard. 

1.015 a. 
f 1.244 a. 

11-250 C. 

1.030 
2.268 
.955 a. 

1.560 a. 

2.092 C. 

1.123 a. 

.749 a. 

%2H. 

.934 V. 

1.278 V. 

2.245 V. 

2.746 C. 

1.107 H. 
1.127H. 
f 1.051, H. 

11.050 C. .» .. 

f 606. & 

\ 1600 . Q.Asv.Ti. 

.903 a. 


\.9^ 


1:2.195 H. 
\I.165H. 
Copenhagen, foot. See Denmark 1.049 H. 


Gracau, 

greeter eli 
smaller ell 
Dantiie, foot ' 
Daupbiofi, fbel'*- 
Deln, foot ». 
Denmarkj fbb^ 

-new fool 
Dijon, fbot 
Dordrecht, fbot 




I.I 69 H. V. 
2,0^ V. ^ 
1^55 V. ■ 
4)23 H. 
MldH. 
..547 a. 
1.047 H. 
14)36 
1.030 H. 

.771 a. 



Weight* Ml] 
Meaniret. 


Dresden, foot 


ellrrS feet 

Edinburgh. See Soetlend. 
Ferrara, foot . 
Florence, foot 

braccio 
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1.857 V. 


rWoIfe, Pk. 

.1769^V. 


|[.817 B. 

.998 H. 
n.900)« 

bariio of wine weigltf 140 FL poundis: 

20 fiaichi. ^ 

cognoslO bariK. . . 

rubbio of wheat 640 BilPaaiitpounds. 
Franche Comt4, foot W.17i H. 

FrankfortsHarabuig ' H. 

Genoa, paint .812 H. 

.spolp 

.817 

caroa . . 7.S00 C. 

Genera, foot . 1.919 H. 

German, miles:'^ degree. 

GrenoblcrsDauphinfi H. 

Halle, foot . . .977 H. 

Hamburg, fb4t . .988 H. 

Heidelberg, fobt •■908 H. 

Ingprw^ root 1.101 H. 

Irelandrl^rch 7 yards. 

acre, 7840 sq. y. E. 

Italy, old coRimon mue 5299- 
Leghorn, foot . • *992 H. 

LeiBSig, foot • 1.034 H. 

^%eH . . 1.83S H. 

Leyden, foot 1»023 H. 

Lombardy,'' miles';^ degree. 

Lucca, braccio 1.958 C. 

Lyonss: Dauphisd. 

Madrid, toflt • *915 H. 

.918 Howard, 

vara • S.263 C. 

CLadonda* 
MSd inline, from 
( Juan. 

Maestricht, foot . .916 H. 

Malta, palm . * • >915 H» 

MantuBi brasso 1,591 H. 

Mantuan braeoioiacBreseian . C. 

MorseiHet, foot • ’.sni H. 

;Mechlin. fodt *78* H. 

Meats, root . • *908 K 

Milan, daeimal foot • ,858 

aliprand foot 1.426 H, 

bradoio 1.725 C* 

Modena, foetf • 24181 H, 

Monaco, foot * * *771H. 

Montpellier, put "^7 ^ 

Morarian foot . Wl-J* 

*r ell I.. 8.594.^ 

Moscow, foot • •WBW' 

Munich, foot . 4 * ^7 ^ 

" ' IMUH, 

•'Naples, palm \459Cl 

canna . • 6.908 C, 

miles" A degree," rather 


, B. P, 

Maplet, iMirilo ofiMflaeaSQ carafo. k* 

oarafaoBf' ftirisiafcj|iBt. 
bottoaig barMli^ jpi 

joarroaeSdieltL , < 

tomolo of wheat 8 cubic paliai, ec 40 rotcii. 



Nonttbeig, towh fo^t 

country foot 
•rtilleiy foot 
ell ' . 

Padua, foot 
Paienao* foot 

Paris, (dd foot 

% j^t 


■♦r 


IT - 

4^17*0, 

,9Bl V,,. 

$.166 V,. . 

, 1.406 H . 

. .747 H. 
jri.066il.' . 
tl.06578aW Y. , 
.0148 E.I. . , 

41898, qjr I. 


ellsbliir. t brtte4S.9 V. 
aqnde SFr.feet::;:^ E* fathom, 
jtoisa 6 Fr. feet3[|i;76.7S6 £. L 
parcbe 18 Fr. feet. 

poche royalb 23 Pr. feet . 

league 2283 toiaessgV”. 

square foot or iodi 1.18581 IS. 

cubic foot or inch 1.21061 £. 

arpant, |00 squ.ire perches, about f E. acra: 

mesure resale, about |. 
pint, 48 cubic incifes Diet. Acad.3258.ll Eng¬ 
lish. 

' litron 74.375 e. i. E. 
bousuau 119^3=16 litroDS. 
inuiot3s2 boisseaux, nearly a bushel English 
s2S80 e. i. E. 

mines 3 minei»Bs4760c. i. E. , . 
sepUer=;2 miness9520 c, i. B.s]4WlMGatoi. 

Annuaire: for oats doable. 
muidsBl2 septiers. 

ton of shipping, 42 cubic feet. , 

metre 3.07844 f. Fr.=S.28l f. E.=39lS708 i. 
E. Koter. Hence, correcthi|r tb« uoclaasi* 
cal orthography of the new amiool: 
millimetre • 4)8887 ^1. 

centioietrO . 39371 

deciinetro . 3.93708 

metre . 39.37079 

decaaoetre . sgS-JO?^ 

hecatnroetrn 3937.07900 

chiiiometre . 39370,79000,", 

myriometre S9S707.9000O 

8 ohiitometres are nearly 5 mtoi 
1 loeh is 4)254’‘; 1000 f. ae^y 305*. 

1 centinetrasw^ 4^371 B« >• 

2 .78742 

a 1.18113 

4 137483 

5 1.9685^ 

6 , 236225 

7 2.75596 « 

8 3.14^ 

g 3.54337 

10 ... 838708 

I sqOafO c4i]timeuc.a;p.l 55006 sq. i. 

•re, or aqUare decametre 3.95 £, perches. 
h««M|re 2 acres, 1 r. 85A p. 
millU8rh .06103 c.i.E. 
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um) Paris, centilitre . 61 OS 8 

Monim. decUitre 6.10479 

. litre, (H cubic decimetre 61.0S790 

decditre ' 6l0.t7gOO 

heoitoUtre 6l04>79000r 

‘ ' chiilolitre 610S7.gOOOO 

mjriolifre. , 610279-00000 

«litre ie'iwnrl^ 2^ wine pints; n chiliolitrc 

1 tad 14{ wine ganons. 
decUtere, of fire wood .S.5S17'C. f. £. 
etere, or epbic metre S6.SI71. , 

JB* F ^ 

Parma; foot '■ . 1.869 

braccio . 2.242 

Pavia, foot . 1-540 

PiemQDt, old miiessl} m. E. 

I’lacentiAe: Parma. 


AND MEASURES. 


/.9#7 

1-972 

1.948 


E. f. H. 
C. . 

H. 

V. 

V. 




1.030 V. Eytelweio. 


,735 
.966 
.0805 F. 
.0604 F. 
.2515 F. 
.7325 F. 
7-325 F. 
4.212 F. 


H. 

Foikes. 


6.5365 F, •• 8 palms-’! Venice, foot 


Prague, foot 

ell . 

ProveniftsMarieilles. 

Rhinland foot 
Riga—Hamburg. 

Rcme, palm 
foot 

oncia A f. 
deto \ f. 
palmo 

palroo di architett'ura 
canna di architettura 
staiolo . _ 

braccio dei mercanti {I;’”® g ** * P“‘™- 

canna dei mercanti ' ~ 

braccio d! tewitor di I . v 

tela } . 

braccio di architettura 2.561 C. 

mile degree 

RouensParis. C. 

nu»i.. ««h>n {“1“ J*- " 

rbrschock .1458 

went ^ 3508. 

.HavovssChambery.'' H. 

Scotland, ell, 87 8c. i.=S7.S E. i.=S.100 
foil, 6 e. 223.2 18.600 

furlong 74f. 

mile 5952. ^ . 

link 8.9S 

ol^ 892.8 

ImWrppd 1399-2 

aei^ 55958.6 sq. f. £.=c 1.27 acre E- 

gill 6.462 c. i. E. 

mutchkin 25.83 

choppin . 51.7 

pint 108.4 

quart 206.8 

gallon ^ 827.28 

hogshead f92S5.7,16 g. 

gaflon of 

the Union 799.6^ E.ba^.^ 

Jippie, cor, 

tM ’ 200.845 

pint jug of 4* 

Stirling 103.72 c.i.E. 


Scotland, pint jug of 

.Aberdeen'105-80 
. . drlot of 
"Liobth" 

gbw, fd/ 

betu’ 'S205.5a:31 pints. 

-..for /21S0. 

wheat k 2197 S 

' . .. ■ of Edinburgh, 14 per cent, greater.. 

Gs P* 

Seviiles: Barcelona, 
vara 

Sienna, foot * 

Spain, leagues;^'mw £. 

Stettin, foot 
Stockholm, foot 

* ’ coone 106 c. i. Sw. 

Strasburg, toijin fqra 


Weialttf sad 
Meaauica. 


H. 
2.760 C. 
^'1.239 H. 


(<• 


1.224 H. 
1.07a H. 


country foot 
Toledo=Madrid. ^ 
Trent, foot 

Trieste, ell for woollnns 
silk 


Turin, foot 

ras 

trabuco 
Tuscany, mile 
See Florence. 
Tyrol, foot 
ell 

Voladolid, foot 


*# 


.956 H. 
.969 H. 
H. 

1.201 H. 
2.220 H. 
2.107 H. 
f 1.676 H. 

\l. 681 .€. 

1-958 C. 
10.085 C. 
5329. 

1 . 096 'V. 
2.639 V. 
.908 H. 
I.IS7 H, 


it-' 




f I.IS7 H. 

< 1.14Q Bernard, Hqw- 
( 1.1167 C»-sif««■«!, V. 


braccio of silk 2.108 C(. 

ell . 2.089 V. 

braccio of cloth 2.250 C» 

miles^ or ^ degree, 
moggio of wheat weighs 528 V. pounds. 

Verona, foot . 1.117 H. 

Vicente,’foot - 1.136 H. 

Vienne,, foot . .. 1.036 H. 

'•* 1.037 Howard, C-V. 

ell • 2.557 V. 

postigile 24888. 'V. ^ 

yoke' bf bmil, 1600 square fathoms, 
mett^ or bushel, I.947I c. f. of VienM. 
eime^s:^kanneo=1.792 c. f. V. 
fassix'IOenner. Vega. 


Vienne, Daiipiiind, foot 
Ulm, foot 
Urbino, foot . 

Utrecht, foot" 

Warsaw, foot' 
Wesel=:Dordrocht 

Zurich, foot. 


1.058 E.f.H, 

.826 H; . 

1.162 H. 

.741 H. 

1.169 H< . 

f.979H. ^ 

\ .989 Ph, M. yiif. 




Tdin-wer Vabioiis WaieHTs.' 






Attic obolus 


J^fjrkni fTeighti, I|. ’ 

B. Gt. . 

{ 8.2 Christian!. 

9.1 Arbutfanot. 
1 



Witghu and 
VfuMurc* 


WEIGHTS AND MEijSURES. 


4ttic drachmB 
lesser mina 

A 

greater nioa 


B.Gr. 

f5\.9 Cbr. 

\54-6 Arti« 

S892. 75dr>(3ir. 
r5l89. iQOdr.Cllr. 
ld»64. Alt. 
mediral mina . 6994. Arb. 

talenta;60 iiiin8es;| cwt. E. 

OiaGr«kd™i„ 

nariiUi Arb. 

Old Greek mina . 6425. Afb. 

Egyptian mina 8S26. 

Ptolemaio mina of Cleopatra 


Foitndi. 


Alexandrian mina of Diosco* ) 
rides , f 




Roman denarius 


ounce 

pound of 10 02. 
12o2. 


/ 51.9 Chr. |os. 
162.5 Arb. f os. 
/41Ai Cbr. 

\ 407>8 Axb.ssay. os. 
4150. Chr. 

14981. Cbr. 

15246. Alb. 


. Modern Wei^tf. 

71 % 

rom Hutton, Cavallo, Vega, and others. 

Us. E graim. 

Aleppo, rotolo S0985. H. 

Alexandria . 6159. H. 

Alicant . * * 6909. H. 

AmaKerdam . . 7461. H. 

Awiiardani, eommercial pound, 7636.=3; 

^ 10280 aBeim:494.048 grammes. 

€4wbert,=:49S.93 grm. Vega. 
Tioy^ound, 7603. E. gr. 

Ulusted at Brussels, 1553,= 

10340 ases,s3491.96 grm. Coq. 
=492.0044 grm. V. 
stoqe 16 pounds, 
ounce ^ pound, 
dlt>p ounce. 

Apothecaries^ pound 369 gnn. V. 

Sm ^abant. 

7048 E. gr.^. 

. 6217 H. 

7713 H. 

. . 7461 8. 

. . 4664 Ht 

tSSu. 

7383 Sjtelsr. 

A enbie foot Fr. of water weighing 6541368. 
Bern . . 6722. 

BiIboasBayonne . H. 

Bois le Due . 1705. H.. 

Bourdeaus=Bayonne. 

Bourg . 7674. H. 

Brabant poubdi of Ambterdem 7248.=4i9.13 . 

grm. Coq. 

Brescia I .»> Sfct 

Brussels beavT pounditsTroja V. 

« * 7gdll.s466.8gM. 

V. 


Antsmrp 

Avignon 

Basle 

Bajponne 

Bergamo 

.jgeraen 
Berlin 


Cadis 
China, kb 


Cologne 


leaim=iVHn 
uieaiis^ bang 


8. gnim. 

7038. H. 

/922S. H. 
15803.sS75.708 
grm. Coq. 


7380. H. 

73181‘ftftelirem, 
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WeighUMld 

MeHUK*. 


a e. £ Fir* of water wdUing BoJbSsS^ 
'Tikis'" - 


467.74 grm. 


grain, ylf of the weight df a enbb inch ^ 
Fr. cf water, at 57”. Sluder in OM, XI. 

rm H. 

6941. R. 

6252. H. , 

4(^85grv.V. 
307t. l'98,88gnn.V. 
25618. H. 

6574. H. 

7210. 468.88grm.V. 
7774, H. 

5287. H. 

(440.6) 

grains each. 


ConstantIno(de 
Copenhag^ 

CnMf#QeMgAperdal pound 


Damascus 
Dantsic 
Dresden 
Dublto . 

Florence 

ounce ,\i pound 
=24 denari of 24 
France. See Paris* 
Geneva 

Genoa 


=12 ounces. 
rotoIoslS ounces. 
n^325 pounds. ' 
cantarosD r. 
pesq=5 oantari. 
Germany, apothecaries 
Hambuig , 

Ireland. See Dublin. 
Konigsberg 

L^horn . . 

L^dcn * 

Liege 

Lille 

Lisbon . . 

London, Avoirdupois 
Troy 

Lucca 
Lyons, silk 

town' 

Madrid 
MarseiUei * 

Meiun 
Messba 

Montpellier , , 

Namur 

Nanof 

Napba 

=12 oncie 
romlosSS} 0. 
staroslOj^ r. 
cantaroslOO r, 
onqexi^Ojrap^ 
tnpeifts203ebi. 


8407.H. 
14426. H. 
16638. H. 


5528. S57,66gnn.V 
7315. tt. 

3968. H. 

5146. H.' 

7088. H. 

7089vHs. 

6544. H. ^ 

7008. H. 

roop. 453.61.gnu*V. 
5760.578.14grm.V. 
5273. H. 

6946. H. 

6432.H. 

6544). H., 

6041.^ ‘ 

4844. H. 

6218. H. 

7174. K. 

7038. H. 

49SM.H. 


Nj^B i—bwg , 


78fUfi^.78gmkV. 


i 
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Wei^u nad 
Mauium 

Wettixcatlh 


W K 1/ 

<< < ' 


Pouiuli. 

P*r» 


unre i ft pound 
otinoe marc 
gra$ ^ ouDce • 
dOnikr } gros 
grain ^ oenierss 
milligratBme * 
cODtigranuof i 
deoignunmo * • 

ewinme . 
dOm^ntBiiM • 
beeatogranme 
«hiliogiwame 


E. gt|uni> 

7561 H. or rdAbac 

V 1.06 Ht. ftv^ 


.8903 gr. E. 

. .0154 gr. £. 

.1543 
J.54SS 

15.4330, 18.827 gr.Fr. 
154.3300 |h65dr.ftv. 
1548.8000 

15433.0000 2 Ib.S |oc. ar. 

|M)4^brFr. 
myriogramn^e 154880.0000 (dweniMjlb^ 
“ Ilr Kelly’a cxpenmeopi ijmMl 

woighu in uw, but aobiidiim th* Eng- 
luh esperimenU, the graoilOe ought to 
weigh 154400 graina E. vT 

' qoinuislO myriogrammea 
, miOiersK^ chiliogrommea; about a ton. 
aoua3s5 grfanmea of copper 
francs 5 gratnmea of ativer, with of copper. 

Prague, commercial pound, 7947. E. gr. 514.35 
grm. V. 


Revel 

Riga 

Home 


sl2 oncie 
onciasS dramme 
drainmasS scrupoU 
Bcrupalos2 oboli 


6574. H. 
6149. H. 

. 5957 . H. 


WES 

. Fonndi. E. grainn 

Stettin . . 6782. H. 

Stockhohn • . 92II. H. 

Straburg . . 7977. H. 

Tottlouae ^ « . 6323t.kl. 

Troya. Sae Amaterdam, Scot)|P>d. 

Turib . . 4940. H. 

Tunii . < 7140. H. 

TVrol . . 8698.562.92 grm, V. 

Venice ,v -[6827. H. ‘ 

libra aottile of lULpuncea, 802.03 grm. V. 
cmnmon pound old 9 ouueea, 356.1 grm. V. 
pound of |2 oiHiBWMripeao groaao, 468.17 
grdk. I 

libra groeaa, 477.49 gm. V. 

Verona . . 5374 V. * 

f 4676 H. 

'^‘®*“** i6g79H. 

VieuM, eouaaereUl pound m8. 560.01 |^rm. 

Apothecariea pound 420.01 grm. V. 

JMint mark ' . 280.64. grm. V. 

carat of the jewellers .206085 grm. V. 

'‘Apothecariet'^gthu of d^ereHt^^^mtrk*. 

Austria . . 1.12,5=f4i^>’^ 


tt'cigliumid 

MeaMim 

WmIqiMIi. 


Bern 

France 

Genoa 

Germany 

Hanover 

Holland 


siltquasslfi granL 


Naples 

Rouen . 

7772. H. 

Piemont 

Saragossa 

4707- U. 

Portugal 

Scotiimd, Troy poihd, Dutch 

7621 8 

Rome 

Trone pound | Troy 9527.25 

Spam . 

ouiiea 

476.3 

Sweden 

Scville=Cadia. 


Venice 

Jmyrna 

6544. H. 






.956 
.981 
.^50 
^958 

1.959Gilb. .4 
.978 . \ ^ 

.989 . 

5«660 

ft’ 

.909 

.925 

.955 

.809. 

(ft. L.) 


lounduiM. WESTMEATH, an inland cojmty iu the pro* 
rince of Leinster in Ireland, bouMoa on the north 
by Ggran, on the east by Meath or Eastmealh, on 
the aoutlt I^King’s County, on the nurth<weat by 
LoftgTordithe west by the river Shaoaon, 
which sepouila It frenn Roacommoo. It extends from 
north to aoiitb’ 25 miles, gnd from cast to west 24, 
and contaiivi 592 JBngliah Muare miles, or 3W|880 

Kiteat. English acres* It is divided into 12 baronies and 
62 parishes, the latter belpaging to the Sees of Meath 
and Armagh. 

SuriMc. The surfaca of^b district is exeeedifigly diversi¬ 
fied wiUi wodd, lakq^ and streams, bogs* ond rich 
'’grealbg,lends; in 00 part moatttaismuMr fiat, but 
geoUy undulatiim (8;L4CMtllg^l«-|hiUs of M great ele. 
vation, sospe ^ arejmtfvqjbdtathew summitiyc. 
and others irith wood,, preseotiiig^ '***’’^' 

paru some of the fipest sceoery Jo |m^. Xhi^ 


rivers are die 
which here 
Ree, full of 
source among^ 
south apd sou 
Ree, ia a consii 



noon on the W^ern boimdaty, 
into the noble I^cailed Lough 
ii^n^; the Inn/, wbkm has Its 
loKM tm the nor^, and flowing 
west joiiw the Shannon, qt Lo u ^ 
irable straotn which alto spreads on 


liivn. 


10 apt 

into lakes in itaoourse; and the Brosne, wflich rising 
in Lqugh O^eu, passes into King’s^ Couoty. From 
this lue o^piher ttfeam also takes it rm, ana flows 
in a direction opposite to that qf tbe^jB(osna|. Ilie 
principal lalqw era Loughs Leigui Ijcpn, JCleihroragli, 
Koyle oa OiUlhAnd Enpfk M/m cd‘th^^rround> 
ed.pyilow. Wooded hilli^ end othen by rartile end 

weir cukiieted fieidat. Most oC|i|<’*>pon 
lin|ratonc,^dsve'r^,fipep^es. . 

, Upstmeatb. opn^miu fe^ lam but it 

abounds wtth gentlemen of moderete nwtiracs from,, 
Lu4l000 to L. 3000 e year, roust ot whom are rest* 


Lakes 


Efiatn. 



TV E fe 

Mr(#mc»th dent. The lenses are oovni(Hdy 21 years asd'a 
■' life, thougljLii some instances for 91 jraafi lad tkf^e 
und?'*' ^ loDf-horn^ c«tUe..aiid 

. , ‘ . iong^wooMed ''9l|lltsp occapy tbe gracing jKowh^ 

which extend oTer mpeh ef the'beet part dr tha dis¬ 
trict. Tillage' is aecordiagly upon a Umltedacale, 
though more com is raifiid mn the inhabitants non.- 
sume: and besides the crops cootmon in other places, 
6ax, hemp, and ra^ are cidtivated, with clorar and 
turnips, the ttrp latter, hos^yer, not generally. 

Towns. There are tbit' towns h»a> and none Qf|hcni tatge. 
The most eeasidendile ra^thlMe, seaip' On both, 
sides of tb»<ShanB0t»ta«9-^Bti.«Bn pf a is in the 
county of Ro8oommon.‘>MuHiogm’tbd county town, 
is noted for its great fidrs for tt^rscs and for wool. 
Mool-grdlkoguer, Kilbi^pn and a few othere, ace 
very small places. Before the Union, thc_ county, 
with the borobghs <)f Mullingar, Athlone, Kilblggan, 
and the now miseraMc villagd of Vabaw, sent ten mem¬ 
bers to Parliament; the number now is two for the 
county, and one ibr the town of Athlone., Notwith¬ 
standing its inland and central aitoatidik West¬ 
meath enjoys the benefit of extraSivo wtaer com- 
muniraiion b|rthe Shannon on!the wmt,%nd the 
Koyal Canal flHjn Dcblfn, whioh Jrbsses it firom east 
to west by Monger« theOrana Canal also passes 
near it^DDblhern boundary. Yet, as the linen manu¬ 
facture is the only one which affords a surplus for 
exportation, its trade consists chicily in the exchange 
of live stock andftwraw produce of the land, for the 
commodities requirad for the consumption of its in- 
habitgdts. 1rhe land-owners here arc almost alt Pro- 
testantp*but the rest of tbp population is chiefly Ca- 
ii itioiv. tholic. In 1791, Ae number of inhabitants was com¬ 
puted to tiw^jdOO'bby the census of ISSl, it was 
128,042. Tthp^mdlHen of the lower classes is better 
than in McithTrod some of the contiguous counties} 
they arc not addicted to drinking, but industrious and 
provident. Th« women, edio work a good deal out 
of doors, are singularly hardy. Mr WakefioklsaWthem 
four days iMer dtey bad lain in, carrj ing into the 
fields their hdriiands' dinner. The people are never¬ 
theless very superstitious, and under great subjection 
to their priests, who sometimes beat them, yrbtoh 
they submit to wi^fout grumbling. The same author 
was informed thm indulgences were sold in 1809, at 
a friary at Muftimnbam in thif county. ' 



IViundmici --- - 

aiui lutent clpinties. Tt i» separated ih>m tha sem shore 

by a narrow strip of the county of F-aamilter, which 
hounds it on the south and south-west, as do Cum¬ 
berland on the north end north-west, jmi Yorkshire 
on ‘ the ' It is of a ve/ty irregulir shape. Its 
greatest length la 40, and its greatest breaddi 
35 miles; eoqmining, by the b^ estimate, '763 
square miles, or'490,a20 British statuta acrea. It is 
divided intb four wards, distingutshed by the prefixes 
of East, Kendal, Lo^dle, and West^^ieh are 
again divided Into thlry^krirfiee. ..t 

PopuUiiDii. The popuhtion, aoeording to the returns of IfRii, 
• amounted to 51,359, of whom 25,519 were males, 

and 25 846 ibmoles. The families were 10,498; of 
whom 5096 were chiefly employed in agriculture, 

vox- VI. rAHT II. 
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tiaidi^'lMiiii&ctures, or handiecail,and 154l Wattiiunw. 
waj|iS>eOfli^ed in neitliqr ef those classes. The 
mmease or iehabitaots hi die peoce^mg tea 'years 
had been only it per eeat. The deeiUy of popula¬ 
tion it inaoh lem than in any other coqitiy, being 
nine acres imdua^lif iff land. 

Tbe greater part of Hie couaty «ensisl| of bleak Face ni the 
and barrm moqrsr and groups » lefty amh-naked 
moontaint. The.viliiet between these atMntains 
through which tbe rivers whad are.wf mederate fire- 
tility, and^when well oultivated yield good crept of 
oat^nnd ineema few instances qfwheatimd barley. 

The better parts of these valUet are appropriated to' 
feed oottle or produce hajt. The acreable valne of 
the laiiidjtift.lhe whole of this county, is much lower 
tfaenMi^ihMetlMr put-of Anoprding 

to tlm4ihtumt^idsi|^tlM income-tax, thewletage an- 
nuaJ nmt and tithMliaeUier did hot exsWed 8s. 7d. 
per atrev beingtbout naif the average vahie of^the 
rdK of tho kingdom. The romantie prOspecU, hew- 
ever, which^ are afforded by tbe contnat between 
the mountains and the lakes, more than fepay the 
traveller for rambling, at hit leiMkre throng the 
fine scenery. The lakes of Winandevmere and 
Ullcswater are partly in Htit County, and those of 
Grasmere and naute Water, with sevetal smaller 
lakes, provincially called Tarns, wholly so. Besides 
the char (a fish almost peculiar to those lakes), trouts, 
pikes, perch, and eels, arc taken abundantly in these 
waters. « #> > 

The cat^ of Westmoreland'are of tbe long-horn- Piodurtion,. 
cd kind, anqxattain a lai^ siae whea well led; tbe 
butter they afford ia highly v^ued, and suppUes to 
some extent the markets of the metropolis. Large 
flocks ofshe^ are fed on tbe mountains^,which yield 
a coarse woo^* but by crossing the breed, tbe amel 
of late years ^ been much improved. Nombers vt 
geere are fed on Hie moors, and -Atese, with hamas, 
form a part of tbe exports of the county., West- 
moreiand is nearly dest 1 tute 6f noib, and tbe metallic ' 
ores Ho so deep, or are m such remote situatinna, 
that 'they are none of them worked. - Slatre, of tha^ 
finest quality, are abundant, and largo quantities of 
them' are exported. Limestone id'eiso very plenti¬ 
ful. 

The principal manufactures of the oounty oreMuiuftic. 
chiefly carried on re Kendal, a place early oddbrat- wks. 
ed ibr woollen cloth, which bore its nftpae. Tlfls 
manuftmture, and that of iinsey woelaey, aa well as of • 
coarse worsted stockings, is stiU continued, and tt- 
caj^r considerable progress has been voaie jn Intro* 
duRug tbe making of cotton goods. 

The principal 11 vers are tlio Eden, the Lune, tbeRinrs. 

Ken ol^ent, and the Lowrher, whidi are more re- <* 
merftabie for the beauties displayed on their bordfgrs, 
and fodabe abundanee of fish they oontatih than for 
any fmAlities they afford to intercourse. None 'dT 
them are nreigditer nor are thenr^my artificial ca¬ 
nals. - 

Tbit couMy gives titles to two noUe femllies, th V i^ i s uc nt*. 
Earle of-WcsttnOrebMidrand Lonsdale. Two mem-^ *" Pw- 
•re renereeiihib the House of Coumdobs by 
HhdLteo by tho borough of Appleby, whIdi, 
tfiHOgb smswli the OspitsI at the county, and tiie 
place wherdwe lusiaes and dectiona are odd. 

5 I 
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Ucurmoro* The most reravkable seats of noblfnenr aadAa- 
tlemea ere the following: Lowther C«ec(ei 1|wr<l 
„ Ij. , Lonsdale; A|n>leh]r Castle, Lord Theaei; Abbot 
Hall, Cl^to|)tler Wilson, 1^. | Mint House. J. H, 
lAtog, IJeji. t Netherdate Half, John Mounsefl Esq.; 
Bfougt^ Hall, Henry Brousliem/ Esq.; Carlton 
t^ll. Bight Hon, Thomas Wallace. 

The town of Kendal contains AB84 inhabitants, 
and Khby Lonsdale 1645: no other town in the 
count j has a ntqtuiation of 1500. 

Bee Britttma JfauUiet tf Englandi England De- 
iintaUd; Fnrliamenlary PopuMian E/Hurns. 

^ . (w. w.> 

Boi)nd.>iiei. WEXFORD, a county in the prorince of Lein. 

ster jn Irelaad, having the county of Wicklow^ the 
north, the sea on the east and southj^ wowferd, 
Kdkenoy^ and Carlow, on the a^ West; 

eatends about 56 miles Iron dtihh <e houlb» and S2 
fr^ cast to west, and contains ^4 English square 
miles, or 597,760 Englisli acres. It is divided ibto 
ihviuoQt. eight baronies, exclusive ofthe liberties of die town of 
Wexford, and pfrishes, 140 of which belong to 
the diocese of Ferns, and two to that ^of Dublin. 
There are some inconsiderable islets on the sooth 
coast belonging to the county; the two Salters are 
the largest, neither of them having an area of a square 
mile. 

Siirfiirc. On the north and north.west, on the confines of 
WicJcJew and Carlow*this district is mountainous, 
and thq same characteidlpplK a generally to its west* 
ern side. On the dast, in the baronies of Forth 
and Bargie, it becomes less elevated, and here 
tlie sod, though light, u well cultivated and produc* 
tive. fn the otiier parts a cold stiff clay prevails, 
which, from the want of limestone, there being none 
* In this county, has made little advanqp towards im* 
proveroent. The Slaney, which fiowa through tlic 
middie of the dftrict, from Newton Barry to Wex¬ 
ford, affords a pei^tual variety of picturesque and 
romantic viewa Umonf its wooded and winding 
banks; the stream here struggling through rocks, by 
, which its channel is greatly contracted, and there 
expanding into i^ad and still lakes. '1 he scenery 
around the ba/of Wexford has been also much 
celebrated. Besides the SianLy, which is navigable 
to Enoiscorthy, near the middle of the county, it has 
the Bayrow, which separates it Iram Kilkenny on the 
west, by which large vessels reach the town ofsNew 
Rqts, situated near the junction qf that river with the 
j^bre, ,4, great variety of fine timber trees, and 
SfMie' largA^myrUes, are found here, and the wwdf 
lands altogi^er are qf considerable extent vd 
value. 

r.> 4 te$snd Wexford is divided into estates worth firoid L. fiOOO 
Bams. to,L. lO.OQO a-jear, and into Arms of various sizes ; 
but there is little of that, minute division which is 
coomion in other parts of Ireland; nor ore tfieix* any 
d rich gnning fgKfu- tlie rent, in 1808, was estimated 
at from 2oT. tofiffs. an Irish acre over ail the county. 
Daisji^at which the principal article is butter, are 
imHBs, but geM»«iy under bad management. 

tlipqwfivcs are of a very inferim destfMl* 
^; and the same ebaraeur belpngsJ^imii' samli 
which form a very mconsioeralHe thd me 

stock. In their Enodes of cultivatidaipttrwevfr, the 
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fittmers hfira are mere advanced than In many oilier Wcxfoia. 
Mttt of tbp island. I’be baronies s^Foith and — 
Bargie have been long noted for their ^at crops of 
barley; beans too aro cultivated n^|^ii|dceS8, as well 
os clover aod turnips; Uie dyiii common 

for potatoes, end preferred to ever'y other method; 
and lime, though brouglit fiom a distance at a great 
expence, and also marl, are very extensively em¬ 
ployed as manure. Tim tenantry, even'including thp 
cottars, are accordinglj| ^ 8 much better condition, 
Industrioua, provjdent,^d^any of Uiem compara¬ 
tively wc^by. Hetp^A^in <^rk aod Weteiford. 
whole fields are k(^t und^i|1|i||ii^ which, in this ndtq 
climate, is pretty mudh UWm fhel. llie bakers 
employ it fof healing their oVemf, of which a con¬ 
siderable number are eoi|ioyed, as 4 godd deal of 
wheaten bread is consumed in these counties. 

The towns are Wexford, the county town; En- Towns, 
niscortby on the Slaney; New Boss on the Barrow; 

Gnrey; and Newton Barry, the latter one of the 
pleasantest vtijages in Ireland. Wexforff is a con- 
sidtrabm town, situated on Uie large and beautiful 
harbour^of the tame name, but which is too shallow 
to admtf vessels ^ great burden, and the passage 
into it is contiifully changing, ow^ to the sand 
brought down by the Slaney, wliT« flows into it. 

Here there it a wooden bridge over an of the 
sea 3100 feet broad. The trade of this tbWn, how¬ 
ever, is not inconsiderable. It ei^rts corm chiefly 
to Liverpool; provisions which aMVfought down the 
Slaney from Eoniscorthy; and ano live stock.. En- 
niscortliy and New Ross are alto places of Some 
trade, supplying the cook^kuption of the tarvbuifding 
country wrth,their imports, and affordi^ outlets for 
its raw produce. The linen rmuAcMtlR so general 
in Ireland, is almost unknown ilr W|||ffoi0; but^lbat 
of cottoo is carried on at Enniscorthy; Where a good 
deal of coarse woollens are also made. Before the Keprewnu. 
Uiiio^Mlo fewer thsu eighteen membars were return- 
ed to rarliament for tbit district; tlm^mnty apd the 
boroughs of Wexford, £ani8corthy,.'wrey. New 
Ross, Fetherd, uanoow, Clonmines, A^^gb^ava* 
sending two each. Wexford and New ^Ross have 
now each ook representative, and the tmunty trio. 

" This county,” says Mr Wa^yfl^ld, it the only 
one in Ireland where the tenad^tjnve dhplayed ^ 
courage to act' in oH^putitidn to^Mk laftdlord8”1lh 
voting for candidates; “ but it is merely from b re¬ 
ligious princl|||jtolHhewAavo nO other political tyn- 
tem 40 suppapQ^nan ton which promoias ttoin*^ 
rest and success of the Catholic faith.” IThe^Catflw Fepubuen. 
Be population, according to the same Ubiter, is to 
the Protestant as ten to Obe,' and most of the per- 
tomd prepi^j end part Of the landed^ is in the 
blinds of tnrrormer. In 1791 the Wbbleillfas cbui- 
puted to aa)Ojnt''to 115.000, and bytfari ^nsus of 
ISSl it was 169,304. The barbaiek of Bargie and 
FortB are peopled by a dfktineK reel, who are said to 
be descended flnom the advefilorers ribo accompa¬ 
nied StrM^ori'to Ireland^ftd (heir manners and 
itobits, i^lth are diffdreaf^m thoM of the Irish 
Hjpitnd them, bear i strong ‘resemRaMk' to those of 
their Saxoo forefather!. ’ 

There are friaries of the order of St Augustine fit FtisriM. 
New Ross, Clonmioes, and Wcxford, the members 
in 
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Wexford of which arc qu; 
the tenantry. 

^ the Reber' 
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• larj^ book may be 
wtkk'to a'close, he 



ihy'per^trated Qy botlf'yi^es, , 
''orJiu ^ii9te4'j*f>^Br tbh trls^pi:^* 


Sia^uat Surveif 


(*0 


WHITAKl^R, Vis ]bbrA, at Wnchestet 
about the par 0( hia parentage, aii’d of hu 

$>'st steps m (e^nipg, memorlalt i jb&t'ka 

was senta^ wly,f>i8 S ]tpjp i[t?niversity. of Oxford, 
arid in due tjma wujuBw It. feRoir .of Coirpus 
Christl College. He di^gre9. dP.'lif* A. in 

1759, at^ that of H«fe> we are in* 

formed, ** his, npiM^l^oh.rigow w ihlfeliect at onCe 
displa^e^gtself asjibpg.t)|LACqdaihtance; but, whil^ 
his animated ^nsertotiop drew many,around bjm, a 
few were .repeUed from the circle by hhi impattence 
of contradiction (a failing which idmok' ever at^ 
compisniee ppw^i^s like his), and by the coiisciouspesib 
it should seem, of their own inferiority.”, That hla 
conversation must, have displapd sufficient vlvaci^, 
and hii jteihper..su{Scieht warmth, may very||asily 6e 
concfiv^ l b^t. through these l^s of panegyric, it 
is impossiUe Wl/to discern a si^g rav of t^t^; 
namelyi^thatj, »||p jtbe earliest peri^of.bis lilerart 
career, h^ai dUUnguiihed by ^ bold and dogmatical 
roirit, w|lK pouid Ml endure, dissent or opposition, 
xhis may indeed be considered as bis firot and fast 
characteristic; a rt t^n l though the aeal of a friend bas^ 
with some degree^ dexterity, endeavoured to pon* 
vert iiinto a.topicbf praise, by representing'it as the 
ordinaixpiark 6f'a supnigr mind, we a>re not very 
much iwliqcd tp iregaro'lc la the same li^f. The 
doctrine s^u ind^, to be of a somdwhat danger- 
oua,^d<=rffl^h^^Mlculated for misleading young 
candmates lonl^ar^ howurs, who may thus be in¬ 
duced to sup^, by arrogance and dogmatism, what 
is wantiQg.jn.sountt Icarnma.and solid judgment. It 
niay be tUH|^te^.|ritl^ 0 UC«ndh hazard of coi^|ption, 
^at iujs. djhrwt^iim .imd dogmaticaf spiKt Is at 
least 09 . llr^ently ^e charactcria|jie,of those who 
possess but ^a .verjr moderate sto'ck of real ro'erit; 
who have, perhitps made np uncommon progress tn 
any brapen of scimpe Or literatoro, and yet'con¬ 
sider. Ummselvcs^Ky^itled to decide all coplroyer- 
*fr. to inteUecttt|d dlstioG- 
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loge, he.ga;|y^e first tmjQ 
" ‘ ' amiblic 


itiU a ffi! 


of his cof- 
of his abjli- 
'flatKheiier. 


r wasxl 

t&.by, the j^l|cat|on,eif - 

^d> j, 7 . 71 « 4t6. Tho^sednd volume followed in 
the year 177^ ';. but althbugh bdoki weM origb 
nally pronodied, only two ore'thin completed; the^ 
embroceJihe ^leoq, Britishi and Saapn periode of 
thohist^, which ii. peAap* the most 

remarkdlRe’eifhw publil^tippa, oral jimn)«fii<»tely re¬ 
garded as the pi|ii£iciiron.,Qjf po ord^pry writer, but 
as more conspicuc^. foilmid and fn^ious specula* 
tion, tlian for ud judidicms„dwu(is^. XikO 
the other wps^s qf tj|p pine puthoe, it hf^iWtei) in a 
lively and Hie, .impatietice.4j|| 

,;vivactty renewrod liim indtj^fate of selecting his 
pics^ and condabsiag his thci^htsi and bjr a<^eri>lB 


H7 a Clove, nc 

1t7i, ($vim l^if voiunwjk chiefly 
dir^eted aghinst the hlsttM^ df ^l^cphe^ 
son, better knowfrjisjdie fostetsflMier : and 

both pipblications 'hjtve beeiii coMsldfllM'hy oompe- 

iSbrSiS ** ^ ^ 

In tlw course of the fbllowbig yeat'tvd And htm)«. 
sldmg'Ih the metrppolil, jMid 'Dffichitinffap’the aflMm- 
mg preacher ’Of ^kieifiy ehaneh Vat tMs’ ippoinf- 
ment ^ was in aehte d ip a Mr Hughes; butjheh- 
ofl|Peiy short'duraa^ * 

"ibiiaon iefs'idnui two montind 
cbmmbnfcate’hfs dliitancet m 
^ ,Cdse Wwwii "ink 
WktfaHII' and mi^lh0at$i'nfative to ita Sfyhiitig 
Pm(diership^Befk^ 'Chaj^, ‘ Iiiifid. I77*,^i|lb. 
Hn resentment'Vas so strong,' aUd his diircnedoh to 
weak, that' he thin siiMected niinielf to the vexation 
of a lawsuit, and tiie (foMst of Kii^e Bench held hik 
printed Cake te be a libek ^ ' 

'About the year 1778 hfe rCsigaeS bis (isHQwthip, ' 
on l^i'ng presented by bis College td the rectory of 
llttiUi-LatayboAie; one of'the mpit valuable livings hi ., 
the gift of tlmt society. He now withdrew ftitb 
.CornwaR, and took possesslop of hiS beneflice i and 
be afterwards married Miss Tregenna, a latte of an 
ancient Cornish family. For a long time M^'retire* 
meat was d^attendra' with jidace and itudieiis e|sw. 
His restieasIM dbihindeting dispoiition soeif hivolv^ 
ed him in a long train of contentions wHb bis pa^ 
risbimerst he proposed'a .tithe-composiflon; which 
bis ftiends represent as by no means nnreksotmbld; 
but of which bis parishioben appear to have mtfer* 
tained a different opiniob; they re|||ed to accede M' 
his proposal, and he demanded tithes in khidi - 
" Disputes,** we are idforaiA- “ Wose upon dhpatesf 
animosities wefe kindleff,^ and l{%ations tookjphloe. 
That Mr Whitaker was finally victorious, alrordbd 
pleasure to the friends of rector, otHti io ike fHtnd$ 

<lfjuaice and truth i yet it was loagbefore'harmow 
was restored to Kaan-Lanyhorne.‘*^'Let us herd rih 
ma'rk in passing, that this mode of confounding the 
cause of religion with the elate of tidies Is a pretty 
rnic^t device, ItlbUot certainly to be considered w 
woi^ful, if, after, all ^hese contontipnf and litlgR- 
tlons, Mr Whftakef bras subjected to tl^ taOMifica- 
tion of observing that his parnhiMieil BMmlfested ijg 
aversion to hit preaching, an fndif&reoce'to his iff; 
monitions, and a repugnahcil to his aud||^ority, Thil 
ip indeed the natural consequence iff the tpeBsures to 
which i^d iwidhed'; they bave.,an obritnil teddeiM^ : 
to endito oi'bontintab animosities, and to ciifcumicribn 
die btiliiy of a clergyman/by rendering him obnon{« 
oils to aliiiott every man in'his' purlsh' #bo had pro- 
pmy enbugh to bring'hhii within of such ^ 

litigations. It may' perhaps be resided as«xtre)ne<; 
ly dpubtftil’whether any'cjBrgyroah, .po-'sessing 
portion, df tHb prinilfvn spirit or C^latfanity; iroa]d « 
“*'***^ied tfif more' Urith his oi^ \ 

Lin Qitfliteliib disputes, aa^wiuns, ihich theire 




800 


W « I 


Wh\i!ik(r. might be any^dec^nt oteoiis of >. 

—^ inforrild, that aftpr ihe lapse ojf'*^ 

Whitaker had^e aatisfactioo of nl^le 

alten^h ifi'llp bebeviour of bis 
on, sut^lMt a good unders'tandi^ w^flt le^wes* 
tablb^^iiPfetTrera the. pastor aod'Im.^flook. His. 
milAiier was hearty aqd familian iaila iadtiritbstaod- 
ing ithe rabiif spmt that somedi^ a^fbiates bis-writ.. 
Tiigs, hejru poAes^ oT man;^ yii^'dM, Apu^h meek*, 
ness aoo humility yrere ceitaihly not of their num¬ 
ber. ’ ' 

His next pubtidktbin was of a professional kind, 
nanmli^ Serntom upon Deathy Jt^v/ienU Henven, 
andJteU. Lpnd. 178S, ISmp^^e afterwar^ edw 
gaged in the famous controvef^llpspecting cha- 
raetei- of Quem Sfary; and produpad iiuvin|ense 
wbrki^pder the title of Mary 
ctUed. ’I<bQd. 1787, 3 vols. 8v£ j^Ee^blulied an 
enlarged edition in the year 17W’;^ana be Kcms to 
hglb been not a little mortified that ncithef Lord 
' H^dlcs nor Dr Robertson could be induced, to print 
a single page a^nst him.' This production, which 
is by no meki^ eminent for coolness of reasoning, or 
sobriety of raktmer, has probably cons^ced very 
few competent judges of historical evidence, who 
have submitted to the labour of a patient- investiga* 


W H I <»( 

patfOQ o^r him the living under the condition, ex- Whitabr. 
.pqMfl or mnlied, IhiA he.Aoi^d,'bBcouie a convert to' 
tha IJ^tiilMa .orcedi .^j|b ;rgspect^ the first 



.jpiCus divines 
who, to 
whatsoever; 


question, is qintaesid^t tb»s 
ha«4|pcceptsd of prefistvaanl/re 
ail jmnant appearmice, bad no. re]i(, . 
and 'with respect to the seepnd, it js equsiUy evident, 
tliat no patron, if be possesi^edsCpminan sense, could 
expect a benefioed- c|ggyaan-,.te make mi open 
ayowsl of opinions tlw ,^iSMh lias formally 

condemned as JheretidjHfe.... ■»•,*'.£ ■ -. 

Mr W|^takmbadhmti||H to (be English Re» 
iaetv a 'sefws of'artlcki^S||Moboa’« history, which 
were now reprinted itt sOpwiie form, under -the 
(title of Gibbon's Histaru of tho DtdsM'And EaU of 
the Roman Empire, in Vo||. IV. V. and YL quarto, 
renewed.. Lend. 1791, 8ve. This work, whteb ex¬ 
tends. to a considorabie volume, is .written in his 
usual vein—with su^cient aoucepess. and animation, 
but with little suavity of manaenyar eiagaoce of 
style. He certainly detects errorol^nd^ exposes in¬ 
consistency { hpt it may readily he supppsed that a 
writer ePbis cast of miod was not very lik^ to form 
an impartial estin^e of Gibbon’s real merijts, which, 
after all the fair .mid necessary dedupions are 
must still be allowed to be very Mr Whita- 

tion. If Mary's inni^ence is so apparent as some ker is always an intrepid writer; he is afraid 
of her advocates aver, is it not remarkable that so to deliver a decided t^iuion; aud .whetfisv-tfae sub- 
many bulky volumes should be required to displaj-. ject is very ramiiiar or quite new to him, his tone of 
that innocence ? Besides,'if we suppose-her to bd decision is commonly the same..i|^pius, for example, 
innocent, wc must at tiio sam.e time suppose ail the in hjs aaimadrersions .on .^ibbo^k admirable chap- 
most distinguished of those who oppi^d her after ter relating to tho Roman jurisprudeoce,. be is plcos- 
thc murder of her husband, to be' cohered with an cd to declare, that noti^pg can 8ub.due ttpi nativc 
cnormous load of infamy. And We will only venture 
to add, that the uncontroverted history of her pro¬ 
ceedings, from a short period preceding the munler, 
till her indecent Duptials with Bothwcll,* famishes a 
degree of mora|[|||^iaence which seems to be iriaffcc- 
tuuly opposed 0^ all the persevering sophistry of 
her defenders. Jk s ' 

Having again teeftrred to his theological studies, 

Mr Whitaker published a large volume, entitled The 
Origin of Ai^nism disclosed. Lond. 179 I, 8vo. 

Whatev^ might^^ the ppioion of others, it is clear 
that the autho^Tiimself entertained a favourable 
enough opiniqn of this production;. which be repre¬ 
sents as ” a train of historical argumentation, at once 
novel in its direction, comprchkhsive .in its ^pe, 
and dccisivain its cificacy." «If he<«ould not d^uss 
rpOiot ’of hmory without he^.and violence, it is 
■my to ccmccive how he vfonln be cJ 




disposed to dis- 

a’pdfwt''<>f heresy, . As a proof of his zcaffor 
orthodoxy, M anbnyahus friend presents us with 
tho fbllowibg anecdote: Tlut the feeble Deist 

riiould have shrunk fiwpt his Wjgnant eye, may well 
be conceived, ig|[hei» we see h& Christian principle 
and his.man^ spirit oniting In the rejection of a liv- 
iim of consii^rable value,, which was at thh time 
A •.m.'^jr^-'tJnitarian patron. l4o spurned at 
lUonj aa^ pitted tha .seducer." But in 
ender tbii^'aocqdo’te altogether inteOi^le, 
Vo'nelqiiffO;. seems, to be 'raquirer* 


Oimred hi 

solii«rn»rthSt. 

V, - - 

6^7 accept of praftrment 
cd and approyea qrtbcdoxy } 


barrenness of such a this.” His censure re¬ 

fers to a subject of which he may ba -i^ sidered as 
in a state of almost total'igaiPliu^''Jjie scaigf to 
have been alike unacquainted ^ith^is'sqienc^aod 
incapable of appreciating the mas^y manner in 
which it is here ducussp^ It may, indeed, he af- 
firmedt^at there is no 'Mition oLGlhhon’s work 
more remarkable than thu very-'cbaplpa't.althouglj 
his early studicsfijtad not prepared hapa such » 
task, he baa .yet' exhibited a r^id and,powerful 
sketch of the Roman jariaprudence, to whjf^it might 
be difficult to find a parallel in the writinga of the 
professed civilians. AndUt Jw|^cerdii^y..bceD 
stamped with tha approbaGmt '^P^!|||ia £1^ (he moot 
distinguished,crvilians of the p;qsdpt,.iage. U has 
been illustrdltttf ^igt^d. Warakoaajg, the former 
having pubj^ipiJt in'^Pbrnuiq, ■ and ^e. latter in 
French. f 

. After an interval of three years, Mr WhiUker pro¬ 
duced a copious work oaa euh|nct which, is certain- 
ly curious and interesting. This Work he entitles, 
in his usual feroi, 2'Ae Course- qf EbssetsEUioter the 
Mpt. ascerttuned.', -Load. Like 

,some of bis former publiegtionas it attract a con¬ 
siderable degraa of atieutioq,^a^;j(|ke them, was 
thought. tO' cofibun, maia<iuuity,4md .erroneous opi- 
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tlHi.jp.eund. BO; waa:eh|SOuntercd by the 
iouselae, 4 jiKt 4 |>uhlitilad, but with- 
" Mr Whit- 

aber tib^X^ ascertained.t^> 
Lend. 1795, Svo. 'fW.,-. 

-*. lu the year 1795, he endeavoured to enlighten 


Jjjglhis name, 4 __ 
Cqitrse ^ Ha 
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Whitdtet. the public by an octuvo tract on Ii$ f 00 i gT of fiery indfgtiaUon Um worthy Whu*kM 

Govern«^t, wMch -ffe tave no*** haa th^ pkafufe W9^ Jw Alfaro anj rfinonymour writings, II 

of seainfif^ut wMoh bia iHond^qter^ guotadyfie^ have pvacph^ed Jacij^s and intica, very Wickbw. 
■crifaevaa^tMMBf »iiHf«*hd# parapWet. ThS^ Idl»rna> opiItyJbAjlfu^nod by.thoap^ho Hie iup^d hia 
Uon o^, wm^ serupte, be received ae-auUientic; moap dwrarj^ »a^ beaiip^ .hh nai»a^ ij [ addi- 
for it is not moult to conjecture bovUhe B(d)ject of tion^ ai|d /nt^d^fbr the bdnanfc^f |>oiAP^. $on>e 
civil goverooient would bo Ureated by, avi& * writer peiaode of cooler teoaMra^ anfi of^ora hai^ual edh- 
at Buch eperjbdi) > r *_ dowwKlben they are n^ly efvw^d uyhp^coycr of 

The lapt worit wMch^r MThitak^ lived to com- a *01^% may^aow and then be' teUptedMl Jipfilih in 
raunicate to tke tptwUcBjKJ'de JtncuHi Cathtdral of a pigheeid agfogaot tope to^^ greatly elevat- 
CarnwaU hittorkoN^ Jgg ^ed. Lendt, ISOtfi S vole, ed above wir ova etandi^j ffu of auMactf of 
^Ito. Hiew^our aninpyi^undimiatehedi and he had wbidh they only poseepi ayeryeaaaat a^.aajMtrfi- 
. loimed thejNap.ofSS& other worke, particulurly a ciplkaowledge, ^ 

liiatory of OxfilhdivHd m hietory pf £<ondon: tbe^ Thbi anon3rtaoas writer, wfapipvattrjQDglyauapect 
former he ipteoded to eompriseia an octavo Voldtae, to^ Jdr Poiwhcle, hae, in the fbllcming paeMge, 
the latter he contem)^kted at ** quite new and ori« HHLaed jfie, phafeetr-r kfr \^it^er WiUi tn o rr 
gniai, and fit to make a quarto." While he waa pro- aflHfty-idfHb^nuWio •• It lif trifq^tolio Wnc 
aeeuilng triq ardent researches into the antiquities of warquUi ^rtem|r,.^together with a s im se of good 
the metropolis, Ks friends renoarked the first indica- intentions, we must atuibute an irritability aU^es 
tlons of d^||inhig health. Ho bad* originally pos- destructive of social comfeH an ImpetuouanHI that 
■essed a robust ooostitation, but his mind was rest- brooked not oppositibn^ and bore down oll.b^re «t. 
less, and bis tamper ardent; and during bis last visit This precipitation ifas in part to be trawd to ins 
to London, his great exertions in proedfing mate- ignorance of tho world; to bis tp^pficity in believing 
rUs for bis work, end his gre^efforts in supporting .others- like himself—precisely what they seemed to 
his usual tote of conversauonnb tlte literary circles, be,‘.and, on the detection of his error, his nqger 
lefV him in aitate of debility which was not at first at dissimulation mr hypocrisy. But his general gouil 
eonsidared as alarming. It was, however, followed humour, his bospitaiily, an4 his convivial pleasantry,' 
by a stroke of palsy, from which his recovery was were surply en to atone for those sudden burst* 
never so comj^te as to allow him to resume bis oct of passion, thoav aakhes which betrayed his ' humun 
Cupations wMMlria former vigour. During tho last frailty/ but still argued genius. And they,who knen 
year of hia lifet^e lingered in a state of gradual de- bow ' fearfully and woDdcrfully he was mfide/ could 
cay; and he is said to have contemplated his ap> bear fronp^a Whitaker wl;.it they could not so neil 
pressing dissoluttqfitlK^ the cheerful resignation have tolerated in another! ^lahis family, My Whit- 
uf • Christian. Qir suinday the fiOth of October aker waa uniformly regular; nor did he jufier at any 
1808, im sank M^ton quiet slumber, without any time his literary cares to trench up ms domestii 
jfldicatSS qfiauHHsg, and with a smile on his coun- duties. The loss of such a man must be deemed, as 
tenance. • Be died at Iluan-Lanyhorne, at the age it were, a chasm both in public and private lifo! I^ut, 
of ahsMt seveMy-three, and left a wfdow and two for the latter, we may truly s%, timt if ever wife 
daughters. _ had cause to lament the kind and faithful husband, 

Ifo had recently sw to the press ao.iatiquarian or children tho affectioflitte.parent, or servants the 
volume, IVbich’ waa soen afterwards published under indulgent master, the family at Ruan-I^unyhornc 
Tkfi Lift (f ^mt ffeot, tho oUett (f all must feel their loss irreparable." iGeutleman’t Ma- 
< the Brothers itf Xing Alfred. Lend. 1809, 8vo. gagiue, vol. Ixiyhi' p. 1087. §ae likewise KicholsV 
Ihe preface is written by bis publisher, Mr Stock- Literary Ajtecdoifs i^f the Bi^ltteyth Centuty, vol. 
dale. All his mrinoipa] works have now been enu* iii. p. 105.) ' . , (w. w. w.) 

* msrated, but im i|w qjmplementary notices me still WICKLOW is a county in tliu province of Lein- noumiin, 

* neceSsag^. an introduction to Ftindell’s star in Irelandj^ounded by Dublin aiad Kildare on 

JBtible, anfi-pliiwiplemcnt to Polwhele’s Antiquities oj ^ north; by Wexford on me soufo; by St Geqrge ^ 

CamrtaU, and %em A .^t vlbtttaiM# The\ Cornwall Cnaunei op the ^st; and by Kildatc^ Dublin, anik 
astd Devon Poets, HNPRmnemiilmtii the Bogltsh Carlow on the wqM- ^.It extends ^ut 4b lAteiu. 

Reoieto bat rinady been mentlODed^: but be likewise miles from north to south, and S3 nroin east tof^st 
appeals to have lent his id<I to thq^^rftwfi Critic and oontaiqing 781 squaie mjdes, or nearly 5OO,00QKng- 
Uie Atayaeobin Review t and bis eulogi^infornui us, lish ycres, 'and k divided into six wroinies and h.iir Oivi.iun. 
in a very solemn style, (hat the ,a|n|lgth of his baronies, and 58 panshes. Of those parishes, 4(> 
r'^Hw** le 00 where more apparmt mn in those are situated in the archbialiopric of Dublin, six in 
artid^wbei^ ha comes fofward, enned with the .,thediocete of Loighlin, and threq.in that of Ferns, 
pano^ of truth, ju.defeucc of our civil and ecclesi- The outline of Uds oounty is |endered very irregu- suifaw 
astical constillit^ .ItwOt then he.atrock his ad< lar by a district on the somh-wnt, l^ony n| 
versaries wiibuiqaidWha^on* we beh^ the host SbilMa^, being rimqgt defamed frosj|P>e rest of it, 
of Jacobina mMclng away from hefnU^ ftice, and projecting between llw connttes of Carfow iuid Wqut 
creeping into their #Mnu of dar kn fi y . ^ The aaoic ford. On l^e tqat, the sea-coast stretches aimott in 
et tasteful ajfil,judidmis f ritnr aversahat at Whibtiir's^jp jimbroken ]|tw, except a littlia to the south ^ iha 
lacubraU«a 0 ^a.Gibb<m tnsmbiedbitt |{>ia pane.l^|Stor0 oY WieJUnnr, wberq (here k a promontory dalt- 
gyric k oomewimt abatll by another piece ^ {nfor'^'^IHI Ha^. Bray'Head, another point, is 

mation, namaljy, that Gibbbn was a ** feeble Dekt." »ba the uHN”’ Mountains and bogs oc- 
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Wickidw. cupy a.. 4 prei^t part of the interior 

along the centre of the district, te the bereay W 
IShiil^ghi Mittb of this tract is witbout-iababit*' 
ants. ' To the mth and west these moeetidH are 
bold and^ruptt but on the east they anBenetrated 
by severefeeaatiful glens, of which the Dargic, the 
glen of tile Downs, the vale of loiaiee, and Gtendal* 
iogbi arc the most celebrated. Some of these are of 
considerable extent, finely wooded and watered, and, 
whh the moanu^ which incioee thelb, exhibit a 
great variety of ranantie scenery. In these glens 
much of dke wood da oak, but not of a lai^c sizei 
Detached bills also abound on either side of this 
range, though on' the east, south, and west, the coun< 
try is in general low and fertile. It has been 
pared, not inaptly, to a frieze cloak witb j|fbce($|^ 
der. In iha central range, the p »B * a iBt tg ram- is 
granite, and argillaceous schist' itf^lHe-Iess elevated 
hills 1 ^‘the east and south. On the north, near die 
conAnis of Dublin cointty, is a remarkable chasm, 
called the Scalp, in a ridge of granite. Calcareous 
strata occur dn the-srest, and also on the east, from 
Wicklow to Braif} but no limestone has been found 
in continuous rocks. In these quarters, it is in the 
form of pebbles or gravel. 

MinciaK. Wicklow is thought to be rich in metaUic sub« 

' wtancos, particularly on the soudi, from the Crough« 
an Mountain to the hill of Cronubane, about ten 
miles to the nortb«east. In this tract copper baa 
been wrooglit at Cronebane and Ballymuttagh to a 
ciinsidorable extent. In 1809, the Cronebane mines 
produced about SOOO tons«f ore annually,'at an ex¬ 
pence of L. 8000: but at baft places the works wore 
• ’uM Mine,, soon -after discoBtinued. Native gold has been found 
on the north>eMt''Bide of the mountains Croughan 
Kinsiicio, on the summit of which this county meets 
with that of Wexford, in a stream which fadls into 
I be Ovoca, and also bn the south side of these moun¬ 
tains. In 1796, gold Was obtained to the raiue of 
L.10,000, sometimes in pieces of coiftiderable weight; 
one of them weighed nine, a second eighteen, and a 
t bird even twenty-two ounces. The search was then un¬ 
dertaken by Governa^t, both in tbamountains them¬ 
selves and the streAliMrhieh flow ftom them; but no 
veins were discovered, and tlie works have been long 
since abandoned. Lead has been worked ut Gienmaher 
and in Giendallogh, or the Seven Chwrcbet. At the 
latter place, in 1809, there were three smelUim 
houses, and about 180 bars, wiggling one hundred 
weight eneb, were made -per wu^.i ^ 
iiivrr‘- riven are the Lincy, which hdl its rise on the 

north-west qttaricr of tbiiMrounty, and passes into 
that of Dublin | the O,voea, urfaich flows into the sea 
at Arklow'; and the Slaaey, which, rising in the 
soutli-west, proceeds southward Into the county of 
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hurtle fiodflshet in shch profusion as to have been Wkklow. 
Mttietfinee used for making stabJe-bt'oogiS. The 
common laurel, Portugaland arbuW, attain 
a gnut siaei and can 'eearcely be^ reeil||||o«(NB(l to be 
the same shrubs. Dublin ie suppliedwtl^Brly po¬ 
tatoes anc^ hiWsc-Iarob from the aeaSaat of Wick¬ 
low, the climate of Which, aeoolding to Mr Wake¬ 
field, is decidedly difierent from that‘'of the rest of 
Ireland. This is the onlj^jrt of that country where 
be ever saw grapes grow£d|^t of doon. 

Ihere are several B roLes tates - in Wicklow. Estates and 
That of Earl FltewilliatiKi|PI|d8 to 66,000 Irish Vs'U‘9* 
aerhs. The centre of the coMfr. whidi'-consists of 
bim and mounttfins, and is^aMMrabited, belongs 
chimy to the see of Dublin. The district of the sha- 
coast, however, Is much divided, afid abounds with 
villas, the temporary residence of the wealthy citi¬ 
zens of Dublin. '* It appeftrs to me," says Mr Wake¬ 
field, ” to contain more gentlemen's seats than the 
same space in the vicinity of Londoii||i' The com¬ 
mon period of leaSee is twenty-one' jrears and,a life. 

On the sea-coast, land lets at from L. 8 to L. 5 per 
Irish acre, 'or about 47s. the English acre, and- on 
the horth-east, near Dublin, if is considerably higher. 

Potatoes, and all the'-iisoal kinds of curb, ate culti¬ 
vated ; but turnips, clover, and otber'-'lmielioratihg 
crops, only partially. Marl and limestone gravel 
are the principal manurcj. Irrigation ‘is- piwetiscd 
aeeording to the method common in England. A 
breed of fine-woolled sheep, peCQlhi|^ the moun¬ 
tains of this county, exhibit the oifl^races of a dis¬ 
tinct race of short-woolled she^ in Ireland. 

Besides the manufactuiatpl^coane woollens IbrMABufac. 
domestic use, flannel ia'-'mad^ to a considerable 
amount for sale; there is a Flanniri Hall it Hath- 
drum, at which, before 18(19. SPOO^to 7000 
pieces were sold annually. The cotton trade was, - 
at that period, in a floaristnng eCnditlon at Stratford 
on the western side of thaoflMnty. But the linen' 
manufaetire.'so general in odm parts of-Iriflandj h 
carried on here only to a smSlI extent. -There ate 
no good harbours, nor any oSnal or "hatigablo river, 
in this district. Wicklew haibouf hat Only Atm se¬ 
ven to eight flrat of-'water on its bar at bigfi tides. 

Wicklow, the county town, with jMtIngIm,' ffieit- . 
ington, and Chtrysfort, were PM'liioiSflliftty biffou^hs 
before the Union, though, exceptfl% fi||Bt, nunc' 
of them contai^, lpOO''hliiabitant!R, 

and Wicklow witf not mapy more. The 4111^8 
are Bray, Hathiff^ Arkrow, Stratford-upan-l»a- 
ney, and a few ofters; Of th^ Arklow, the most *' 
considerable, contained about flSOQ inhabitants. A 
battle was f^gfat there pth June 1796, id which tiie 
rebels, oomphed to be about S1>(X}0, were de^^d, 
by General Needham, with a mixed force; 


Carlow. Nooe of these rivCre are navigable in tiieir . to have exceeded IfiOO. The herrtbg.flftery,Tn the Hcrrini;. 
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course ftrough this district. There are no extensive 
lakes; the most considevabieare Lougb-Bray, Lough 
,’i'^ Lough'Dan, ahdi^fte loughe of the Seven 
Chnrches. Some of the streams precipitate them- 
scivea from -considerabla heights, faming beautiftd 
cascades; the most remarkobiwone is at Powers* 
court, where the water falls ftom a 
feet. • i 

The climate of this county is Sei 


bay of Arklow, which, next to that df Galway, igi'bhcry. 
considered the best in Ireland, einplMed,'in 1816, 
from lOdta IflOboats, and hat tlMMIIIMs produced 
about L.2(gMiyearry. ■ 
llie popanMm of ftit ' cflAlity, fn''''f%0, was Population, 
abedt '58,000. According'to the* cnaiiw^ahen in* 
he^hl of 881, it was' 11 5,168. Mr^akefieid computes the 

' ^ 4 .'hi proportion of tlie Catholics to the P^testants to be 

ly mild.'^ as ten to one. In the pai4ih Arkldiwi according 
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to tho writer of that Articiff io tho Sants, cmtk, aro every where miUer tbau 

the propn^aon ie^nly u three to one. The ooiinljr i^eeMtnRveM»tfe£.8cetiand t aitd no part of the 
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sends memberi to Parlij^n^ both of whom 
may be .nlug|»e<l by the infliMDce of £a4i,.FitnrtU 
liam. v^be Ages of labottr and the pricea of provU 
•ions being mected by the. vicinity el DeMin, are 
htglier tiwn in noit parts of [rekadf pou the coa> 
dition of,the tower classes is said to-be 
for table. 


more com- 


^ee Frazer's. Ctaen 
Jyc, of Ihe QowUs 
Beaufort a>>d Wi ' 
mer Irish counties. -Ml^, 
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the Agrtcekure, 
'mo, and the works of 
quoted under the for- 
■At (a.) 

a-mm^kime county on.tba 
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•Situaiiuii r- ... , —j_- 

and Boiiiida-sputh-west extremity of Scptiandi situated betwKn 
rick. j{g/ j ^ north latitude, and between 4* Id' 

and .5° 6' west .longitude. This, with the stsfvartry 
of Kirkcudbright, now forms the province of Gallo¬ 
way, which was dbee more extensive., k is bound¬ 
ed by the s^artry of Kirkcudbright on the east; 
by the Irish on the south and west, and by Ayr¬ 
shire op the north, containing 485 square miles, or 
about 310,000 English ikcres, and is divided into se¬ 
venteen parishes. About a third of the land is pro¬ 
ductive or oujlti-VB^ed, and the^iWt is in its nmural 
state, and comparatively of little value. 

The. district is o(a very irregular form, the west¬ 
ern si^e being alowst cut off from the rest by two 
arms of the sest'^uce Bay on die south, and Loch- 
ryan on while Wigtown Bay, which sepa¬ 

rates it from Jwkoudhtigbt, penetrates it on the 
east. It is popularlrdivided into Ihe Rkinne, the 
Mttchett, and the The Jikinnt, which sig¬ 

nifies points or promdKbrm, con8ist% principally of 
the peoi^ula lyit^jgpest of Lochryan and the bay of 
Luce, beit)|^e-JMarest land in Britain to Ireland, 
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county is'mofvthan toii’or twelve from the sea. 

la snmilter, however, there is alsofins sunshine, and, 
foi^ tMt resBOB, the cropaof wheat andhigley, parti- 
oularly the fbmer, are coimao»<y hsierishlkB quality 
to those raised oa the eastern aide ei the iiland. 

• The soil dibthe arablo land for tbe^most part,Suii. 
of'« haxel colour and shallow, but dry andspot unfer- 
tHorand well adapted to turnip busbandrv. .-.OaUie 
bay of Wigtown, there ioe tract of rich aUuvial tend, 
fit fiir the growth of wheat and beaus, simUar .to the 
Gacso kods ofOowrie, aod Mber tracts on dm Fortlr 
and Tay; but this aod .every odier description .of 
id forms but a very small proportion of tho 
OMtJle wpstern side, between the bay of 
Luoibiind:;!dpihh^h, the soil is chiefly a deposition 
of sea sand, iirfehi|»eried with considerable traots of 
flow moss. In this quarter, near Qlenhice, theiw^ an 
extensive rabbit-warren, .said to yield about l«lw a- 
year. Much of. the higher grounds, or the Moore, 
is wet, spongy, and sterile, prodaeiog herbage very 
inferior to t^t of the hills etf'dio south-easi of 
Sootimid, and depastured by 0 small kind of coarse- 
woolled heath-sheep, and an inferior variety of the 
native oattie. . 

The river* are, tbo-Cree, <be Biadenoch, and thifrlflttrf. 
Luce, with a number of smalter streams. The Cree, 
which rises among the mountains of Carrick in Ayr¬ 
shire, enters this county from the.north, tmd,-flow¬ 
ing sJong the boundary with Kirkcudbright, falls in¬ 
to the bay ef WigtowaAiktle above the town of that 
name; and it Is navigable upwards to the Carty a 
little Mow Newton-Stewart. The Biadenoch, alitor 
a circuitous course of about twentyr-four miles, dso 
enters the bay of Wigtown, and, by means of the 


and terminating outlie BouUi in the Mull of Galloway, .tide, admits small vessels a little above its raeoth. 


the most southerly land in Scotland; from whence 
may be seen, in a fina;.^y, the Isle of Mtp and the 
shores of England and* Ireland. It Hk.OMUiected 
with the rsat td' Wigtownshire bjan isthmus about 
six miles broad,•which-seems td,JiBve been at one 
time overflowed, by.- the sea. The Machete is 


'fha Luce, the only other stream of any size', aftera 
northern- course, fails into Luae Bay at the towp-of 
Glenluce. These streams'are frequented by salmon, 
of which there are one or two considerable fisheries 
on the bay of Wigtown. There era several lakes, 
but nohe of themiworthy of par^tolar notice. Lodi- 


large prbmontory, none of it much elevated, whiahv ryan, though it has all the apiiwance of a lake, is 
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runs out to tb»4|pth-east batweeu the bays of Wlg^ 
town and t^p Moore are spread over the 

rest of the c^^tfSlibut'cbiefly on its northern side, 
wbereitm^efindedhy Aynhire. 

..The surface of th|»coiuay,bxce||piLthe northern 
quarter, where the hkis riw to l^OO^S^'ond upwards, 
^'1s vesy little elevated .above the seat hut, exclusive 
of a narrow tract of alluvial land near the bottom of 
the bay. of-Wigtown, there is very little Uiat is flat or 
]eve],^t..coa8ist8, for the most pert, of a great ma¬ 
ny kn^iils gad gently undulating grounds, often 
brokehfoy detaiihed rocks whichriseafew fhet above 
the surliiM, .and interspersed with considesable traets 
of mossy and, mhorish sajlB, even-Jn the lower and 
more cultiv|g^fierte.i-haing similar initfale|espect to 
the stewartry'wKirkcudlwight, theotWHii|ivisioa of 
Galloway. |Seo J£»4ml^nioatT in thUtB^lemeati) 

Theclii|hii|i^ougbm0ist,ja miktand salubrioufifiBs 
paeially in thiJow grouDda-tfae prevailing winds being^ 
from the aouth.west.. In^wo Rkinns rains are more- 
frequent thatMh the Mac/tm on the soutkMast; but 


ao arm of the sea, and is of grett importanoe as af¬ 
fording a safe and eommodieut harbour, with an in¬ 
land navigation ifisr eight or ten miles, and oocasion- 
ally a productive herring-fishery. . 

The valued .tent- nf Wigtownshirei' as taken-iijp VKliialinn 
1642, is L.67,6dl, Wfkt Soou, and the real rent of “d Hentsi. 
the 1^8 and hesttes, in l&iS, was L. iSl,778,'.''flfis- 
lOd. Steriiog t the land reiBbeing about 8a. an 
lish acre. This is divided among a feif'great proprie¬ 
tors, one of whom has a rental of upwards ofL.80^000, 
and several others have from L. 5000 to L. 10,000 
mid upwards.. More thatf half the county is held^- 
der mitail. The territory is further divide into farms Farms, 
of a moderate size, on she arable landavieldom ex- 
ceeding 200 or 300 aetos; olM are bihl on leases . 
fbr Ip or 21 year*,«s in etberparts of Scotland. It. < 
was formerly the prOotieete add the life of the tenant; 

“ ^*o«6 of these leases still subsist, but flew are novr«r, 

but for a term of years certoin. In no part Renu and 
otltfiflhperhaps, have rents risen more than ioAgnuilnirt. 
this quartilp ''A vario^ of instances," says the 
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author ttf |ho AgtkuUurtd Suroty, 

>h;i<' yhcre the present rents oi’ farms aft eqoel'to -W 
prices paid-fa#J|bBm in the memory of {wraons sdli 
living.”' 1Cet-aflNiBprored system of agricidkiaw has 
not kepk^M^e with this advance of-rontf which has 
been .^H|lip'i>ccaaioned''by tJie inereashd demuid of 
the Eegiftoi markets for theie cattle, whieh arc mnob 
esteemed in every part •of the iriaod. (fltk'AoBiccn* 
Teaa in tiua Sappumeati'i The inanagemmtt of ibe 
aMblo land, though'improved within tbm lew years, 
is sUlLvery much interior^f o that which >preivail8 in 
the eastesB and other lowland counties of Scotland. 
'I'he principal eern.crops aro oats and barley, or 
rather bear; the potatoe, which occupies a considsop- 
abte portion of every tarm, is still a much 
favourite than the turnip; and ‘wheft^jkurniMte 
raised they are, with few exceptions^ dheried caTme 
ground, instead of being consumed on it' by idieep, 
accsR^^'t*’ practice of the-eastern counties. 
It ki^'thcrefore, to their cattle principally that the 
farmers trust for‘payihenfc of tiieir rents, and a great 
portion of even thf^best. arable land is -still appro* 
Dninuh. psioted to grasiUjfi^'iOn the western aide, the dairy 
has been introdui^ within these few years by-farm* 
ers from Ayrshire, and found to answer better, it is 
said, then the system common in other parte ^ the 
County. One of tho Ihrgcst dairies in Scotiand is in 
this quarter. Almost all the land, even the higher 
grounds, is enclosed cbiedy with stone fences; well 
known by the name of QbUmoaif dykes f and of late, 
a oonsidetable improvement lia». taken place in the 
fanndiouses and offices^'many of which’have been 
constructed in a substantial Bsanner. There is very 
little natural wood ; but considerable plantatkma 
have been formed- by some of the principal proprie¬ 
tors. Among the trees found most able to endure 
the sea spray, and resist the westerly winds, are the - 
pinaster and the Huntington willow,, which thrive 
almost on’thfr sea beach. On many -parts of the 
coast large banks of shells have been formed, whioh 
are used as manure, in place of lime, and in others 
sea^weeds are used for the same purpose; lime as tv^ 
us coal must be iattterted from Ctunberland and the 
west of Sootlandf^lbnre being ncme of either in the 
county. From thdVant of -coal, the principal article 
of fttd used i» the interior is peat and turf. 

Tovnf. Wigtownshire has three royal hwgbs; Wigtown, 
the county town, situated at the bottom of the 1^ of 
mptcame; Whithomi neajhthrsoi^.eestcTn point of 
thoMCchers division; and SUDara^CM die bottom of 
Kqituii3ita. lumiryilh;'' In tho'elections for th# Scottish burghs, 

■ these, with New GaHewe^ the ate wartry of Khkeud- 

bright, tend oim membw to Parliament; the county, 
in whieh there are about shc^ freeholders, being aho 
represented by one. None of these towns, however, 
arlBxtensive orj>opulous.i' -The villages are Newten 
Stewart'on the Cree, Garlieston, a small' sea-port (»i 
die bay of Wigtown,<^ew Imcet an inland village a 
ftarmileaeddfrom 8iNiiTaer,Glenluee,attiie bottqp 
of Luce Bay, and- Pdirtpatrick, on the west aide of 
the l^nns division; -cm the great thotoughfisret be« 
tweati Britain "and Ireland t^ Channd,'betweed' 
Feshpatrick mtd Denagfaadtttk'Cmi the Irish 
being only about twenty miles bHMrik- .-^h^ artiim 
manufactures of any consequence, adtp^^ othtri 
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trade butjglttt b carried on in small vessels with Wmtgwn. 
the neareft ports of England imd. Ireland and the 
wasi'of Sohuond, for the euneM^'af thvi^^wpro- ,, .11 
duosi and tte*impoM of co^ litSffto Md other 
artidee required for- consumption. '^.ti^^Weights.j.^^;^^.' 
and B^prehused here,'there ia.edw lets variety wei^^litsami 
than to most, other partsof fiaqtitmd, the Win* McatuK*. 
chestw bushd' and the avpirdupob weight .being 
in general use. By tbf ^mper, - all the oorn, pota* 
toes, Ac. are.measuredtM^thei'ptic stated} |i>e 
weight of the cotio, howi ^ E | Aeing attended to, in 
eatimating its value,-as walH^w measure. Thus, * 
a bushel of wheat #eighiiS||h.^bf*b worth more 
thgn the. same measure, of wmw'llj^ .weight is only 
fidtibs. It M to be wiatwd that this-praetico were 
gweral ia other parts of Scothmd,-’where. the great 
divers^ of- weights and. measures, somatraes even’ 
in-the samd county, occaskma-io.much inconveni¬ 
ence.- i ■ • .■' 

Wigtownshbe is not rish in antiquitjga. The most AnUquUtt- 
noted ruins are those of DimsLey Castie, situated on 
the verge of a precipice, a ]ittie>ta<bAsoutb of Port- 
patrick; Castle Kennedy,-the aaciedt seat of the.fu* 
mily ofvCassiilis, iuj^ parish- of Insch; end tbeob* 
bey of Glenhice. Bttt the.most intetfisting retnaias 
of this kind, perlums, ore what are oolled the Stand¬ 
ing Stones or Torrnouse, in the parish of Wigtown; 
ooHSMting of 19 erect pieces -of granite, nyihin a 
pircle of 218 feet, and several larmstones standing 
singly at a little distance to the soin^dcast. There 
ore also two-cairns or barrofp in the same quarter. 

The population, according to the census of 1801, Pit]iiiL-uiui.. 
was 2S, 918; in 1811 it h«i^iai||psed to 86,691-1 and 
in 1881 to d8,SA0; of wlddi'T9,887 were mdes, and 
17)403 were females. Tho-jirndw employed in 
agriculture ware SS2St in MW-an^oiMmufactufes 
^89, in all other occuputious 1160.' The increase 
of popniatioi).froai.l811 to UUJ was 6349. ' 

See Smith’s Survey and the general ' 

works qdated under the-foiUm Scottish counties. ' 

' - » . .. w ( a ,) ' 

. WILTSHIRE, an inland count]! af England, in Bouii<]arii-H. 
the western judicial circuit. It unboundedjpn the 
gnrth-west and west by the county of Gloucester* Oiviiiioba- 
shire; on the west by Someneiihii^: on the«ou% 
by Dorset and Hants; and son ‘^ 'sgtst sad north* 
east by the latter county aad ^B»l B lh ll|fr-. length 
is about 80 .mties, - and- the breadth mheidt Sd* -It 
te of: an eUiMi||tfi|ufisrih, v^.krregulariadenla*. 
rioM on tbanwvn!,' The nnapia 1379square miles, 
or . 882,360 statuw-acres. .-<Tbe oonaty -is divided 
into twenty-mina hundreds, oompruii^ one -city, 

88 market towns, and.295-parishes. The.whole of 
the conntyv with the exaeption ef- -the PM^ of 
Kiogswood, is in the diocese of Salisbtiip, aMFn ec* 
dasmticslly divided intpvtiro ortfh d aimhflr^^hicb 
areaubdivided'hiteteo deanarksv .t- > - 
' By the cansnsaf lS2L'WiHritiM stauared to con* i>ni>uktii>n. 
tain 48,lM-iieiisas, 'inhabited--bjHiw|^ families ; 
of whoarv^ild4fl!8 ware amplm|«d»!:(ai|i^ k agricul- 
tuta{ 16,98ii^ti«det'.maBaiaMtareii,-4W‘’ifancucraft; 

«A<.678Q wei» not oonq^bad .mrgMKtOf these 
idasses.;'Phe whole nundieanf pmowlsia 222,137, 
of whom 108,218 were BMdee, and'llS,944 femalea. 

The innanse of population I^ween'^j^e census of 
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Hiiuhire. 1811 and that of 1831 tm at tbonrata of 15 jxr 

Face of the The lofSlbern divition of Wiltahire ia chiefly that 

rounti7aDdexten8iv«.4^«|>of uawooded Jpiiid uBuoIly detUMoi* 
u uva u». Saniwry Plain. It is aa uninclosed county, 
and from thench has an appearance of desolataaeiat 
but bottoms are frequent^ and bavinj; generally 
streams of water ranaioff through them, the houses 
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and villages are, for the 
and the diairiet h much< 
vellao passing-oveir 
land, thou^ chiefly 
brought under the p] 
nips, barley, and whei 


part, erected in them, 
‘populous than a tra* 
Would suspect. The 
-dheding the^^, is, when 
highly productive in titr> 
There it a tnct of rich land 



between Salisbury Plain and- Marlborough Dowbs; 
and to the north of these down/ the country is wall 
inclosed, and abounds in rich paaiunh on which are 
fed the cows that produce the eaceilens cheese 
known by the name of North Wiltshire. The pecu¬ 
liar brera o^sdteep of thiw county, and which are 
universally colled by in name, are all homed, afford 
beasy fleeces of moderately fine wool, and are very 
numevoitf; on Salisbury JPlalo &ey are said to be 
more than 500,000. The pwduM^' wheat and other 
grain ia eltinmied to be less than the gene¬ 

ral average of the contiguoua counties. There were 
anciently several extensive forests in this county, 
and, tliough the districts sdll retain the name either 
of Porrsf or Chm^ they are, with the exception of 
Savernake er Hfiinborottgh Forest, and Cranbourn 
Cbace, almost widlly nepr either in pasture or under 
the plough, 

Wiluhire being au«'«)(iire>sd district, many rivers 
have their sources In hiM Water the Iiiiidst(f it soon 
after thehr jriae. The roost important of these are the 
Thaases, thi^owW Avon, and the Kennet, all of 
which tfe oicngable. Betides these are the tnbuUry 
streams, the Upper Avon, the Wiiley, the Nadder, 
the Bourne, the Stoiw^pnd the Brue. Tfro canals 
whidi pass from or tbU county^ are the 

Thames and Severn, coiinecung those two rivers with 
each other; theIConnetand Avon, which tiso unitea 
those rivers. 'Bhth of these canals have been meat 
expensi^; end, hitherto, unpeoductive undertakings, 
designed to facdhale the intercourse between Lou¬ 
don and Bristol} l^^||Filla and Berks Canti, de¬ 
signed twco^etihe l^vern with the Thames, 
been espeeMl|^ m anfhrtunate comjeKh '^'he Salis¬ 
bury ond SoutoannptoB Ggnal haah|M|M|UBd of some 
^nefit,by supplyiag the'form|»||sco with coals, 
but has itttlo prodobtive to mo proprietop. _ 
ThU county has long boon ono of the ohiaf (tiitricls 
for the anaaiMctmro cufii* cloHis. That breach of 
indo|M)B now, however, eonfiood to the westswn 

E art The praulous towne of Bradford, Trow- 

ridgmJDsftiMSr Warminstotw ChippeDbam, Wmt- 
bury, MeUctiHua, Cafawr and the* villcKet tunoundjng 
thorn, are ohfote mtluluhiod by malik^ cloths and 
oosimeret oO^ Wtihy, the wodfltr wjunh used to 
be importod<'mirfl^ to Brittelr years 

the fine wMla of SohOBv have hi aoi^t measure 
BupplanteiNk|Me of Speto in this countiy, SgKe- 
bury ia dfftiil^iithed its Bwauftotory oCfloo flan- 
and by nutlory and steel articles of iuperior 
quality. WJttoa carpets aid fine elotha. At 
Mere and in its vicinity linen goods, chiefly dowlsM 


^Vjl^adfUfiiiii, aee nedek At Swindon. eamsiaBy wuedure. 
mNMfacturaM of^lome, s^-v-x- 

Few counties present so many oiunto of antioua- AntanmU., 
rimt research ap ^iltshisc. Ai^g^se of British 
origin are the Wonsdike, • fortifloation oft^th trm 
versing the whole county; the ^uidieat masses of 
stone at Stonehenge and Avebury 1numerous 
barrow^ or tumutit which are to be aeon on » great 
number of spots on the Downs; and thm.earthen 
ramparts vwosed to have formerly inclossd tho 
of the ancient Britons. Among the Boaaan 
antiquities ore many of the roada constaoeted hgr 
thm people, their fortified encampments; and thw 
ruins of several rf their oastlaa, espoeisllyi those cf 
MaaUiaroogh, Devizes, Malmesbury, and Old SaNtn. 

natuoMwains, especially at Malmesbury, pro* 
te»f|fMry jmNhutHwtuojecu of study to* the anti* 
quariisi. Besidec these vesti^s of antiquity, tats^ 
lated pavemants, coins, urns, Angmente of tes^Mwe, 
daggers, shields and ornaments of British, Biman, 

Saxon, and Norman lashion, have been d^overed* 

The cathedral of Salisbury, though, not of such ap 

S e as to be claned among anUmiet, is an object 
greaiedmiration on account of the eluant design 
ana tcjmtific execution ot the structure. The beau* 
tiful tpifc is much admired for its height and its pro- * 
portions, and though in a valley, may be seen at 
grmt (itetance rising above'the surrounding hills. 

It is said to be the lohiest in EnglaoA tumg from 
the floor of the church to the height of 400 feet. 

The following Peers derive their titles from thisx,,i-*-d 
county: Doke.Qf Marlborough, Marquises of Lane* Repn^u- 
downe aod Saljat^uryp of Maloaosburyp Viscount 
Bolingbroke, Burpn Arundel. Two members are 
returned to the Lipase of Commons by the county, 
and two each from Salisbury, Cb^penlnuD, Caiiro, 
Cricklade, Downton, Devizes, Heytesbury, HuadiNi, 

Great Bedwin, Marlborough, Malmesbury, Ludgen* 
hall, Westbury, Wilton, Wolton Basset, and Old 
Sarum. 

The chief places and their population aeMC fol- Tovss. 
low; Salisburje,j8763; Trowbridge, 9545; War¬ 
minster, 5613M.4lelkshBm. tmi Caine, 4549; 

Devizes, 4308; Bradford, STflfi^hippeaham, 5801; 

Downton, SI 14; and Marlborough, 5088. 

Among a gieat gumber of seats belonging to no-chief Vum 
blemen and gctflemeo, the most reosarkable ere 
X^oogleat, the Marquis of Bath; Bowood, Marquis 
of Laiuidowoe;,0^tt«DhaiB Park, Lord Aylesbury: 

Watdour Cost^LorA Arundel; Fcntoill Abbey, 
late Mr Beekfoed; Wilton, Eiwl of FembrOhe; 
Steurhead, Sir R.«C, Hoeve t Longford Castle, Sari 
of Badnor; New Park, Thomas Sstcourt, Esq.; 

Diatou House, WilHam Wyndham, £sq.; CMsbetn 
House, F. C. Methuen; Wilbury House, Sir C. W. 

Molet; Chvltpa Park, Earl of huffeiUt) StdeePask, 

Joshua Smith, Esq.; Bradley, Duke of Somerset; 
and Bamsbury, Sir Fraghit Bjicdettu > 

See Davis’s Fuv> ^ the JhjfknlkireMiht Cmnie 
qf WUtt^The tUthry ^ South H'tiUhiUi^ 

by Sir ^cbojo^ Cmt Hoare, Bartw—.Aubrey's Jntnh 
to (Ae.flbreeyt«iMf Jfuturul HsMoiy ^ Noilk 
.jtrCi—-TAc jSsnutiM qfJVrltshire dta/umd im 
and Dneriptne Sketehu, by 

(w. w.) 
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WINE.M A KI N Q. 


Wine- i jia Jt^ory of irinu in botU curioui and amuMng; 

topography » not lets bo, if we may apply this 
tarm to l||e several kinds, to their onunieration, and 
to that of the couolrieB whore they grOw,,end to the 
' variations followed in the^ manufacture. This is a 
subject which would occupy'a volume; and we must 
therofere pass it over, tliat we may dwell on what is 
of mo€9 roomont, the general mode of making this 
impartanl article, and the several ehemioal cirghm* 
stances oonnected with it. France » dm onlftipttbn 
whltdi has bestowed much attention ob-w phtkisd|Ay 
of this subject, as it is that which excels all odien in 
the variety and the gnodness of its produce. 

I'ruiu. Uicit Vinous liquors, resembling wine, may be made 
N.nun'. ^om every frui|h3$aB well as from every vegetable 
which containt'iM^ united to its extractive matter. 
The term wine is thus applied to the produon of cur* 
rants, gooseberries, and many others; while" that of 
' cyder is especially reserved for the liquor to be ob¬ 
tained from apples. That term would be a fitter one 
for many of tlie vinous liquors in question, and we 
shall here restrict the term tvine to the produce of 
the vine. 

All fruita consist of the following principles: wa- 
ter, spgar, a peculiar combination of augar and ex¬ 
tract, called the aweet prjncipie by the French, su- 
pertartrite of potash, inalat of potash, and malic acid, 
superoxalato ^.potash, extractive matter analogous 
to mucilage, bdci vegetable gelatin, tannin, a princi- 

E ie of flavour, and a colouring principle. These, 
owever, are not all found in any one-fruit, and they 
also vary in their proportion in different ones. The 
essential ones to the making of wine are the tartarous 
acid, spgar, or the sweet prineiple, extract, and wa¬ 
ter; and those which are useful, wjdiout being indis- 

f tensable, are flavopri, tannin, or aatringcncy, and co- 
our. And it ia assessing these in right propor¬ 
tions that the prape exeda aU other fruits for the 
purpose of making wine. f 

ElTccia of Iwtarous acidt or its combinal|hns, is especially 
the I’rinci.. indispensable: and hence it is that the grape, wKich 
|Jnof containa it in large, quantity, prepuces wine; when 
tlwtlple, and other fruits which?%onUin the malig 
a<^, pl^uoe cyder. It is essential to the fermenta¬ 
tion, as well as to th« quality of the produce; and it 
is decompued in the process so as to increase the 
quantity of alcohol, which the sugar would otherwise 
yield.. Where malic acid is also present, the quality 
of tile wine is hid. Sugar must boHMnsidered the 
fundamental element, and as that ftom which the ol- 
cobokia cluefly derhi^, saccharine 

gramX proifaiee the .q^jMgest winO. But it seldom 
ur n pure stata> in me grape, or in any other 
vegetable, it appears to be most ppre In the au(w 
oane-; but even inere It is comhineowlA the 
live matter, aod al^ whb saoMi acid, foraungfi^, 
sweet prindi^ of m-Freneht . Jhtresqjgm’^oea;^' 


i.Frenoh* 


ferment in water, it crystalliaai; and 


mentation occurs, some other vegetaUe matter is 
present. When sugar, i^^ain, has crystallised from a 
solution of the sweet what remains runs 

still more readily into fS p^ ation. In the produce 
tff the cane, this is molaiB£ jait is very jmporttnt to 
keep this distinction ifi vSwMcauser die fabrication 
of sweet wines depends i^glHally upon it. It cx- 
l^ns many circumstances inme process.of fermenta- 
^1, and some th|t are often overlooked- It ex¬ 
plains, among otlier things, why wine ferments in a 
cask when it UMl not ferment in bottles; because tlic 
sugar derives the necessary extractive matter from 
the wood. 7he chemical nature of the extractive 
matter is noi known; bat it is Hippqecd to contain 
azote, os this is tha produce of fermentation. Yeast, 
or leaven, contkins,.tb» extractive principle -in great 
abundance, 'find hence itapower in inducing ferment¬ 
ation in a solution of puro sugar. AU vegetables 
contun it; and it'Is most abundant, in th’osejuices 
which gelatinato in boiling. It is found in the grape, 
and it is thus the natural leaven of wine, whether ex¬ 
isting in a separate state or united to sugar in the 
form of the sweet prjncipie. Wfi|ar ia Amucli more 
essential ingredient than would bo suspected. 

. jf over abundant, it is ^ifliiult to prevent the pro¬ 
duce from running to the ncctous stage. Hence 
weak wines become soin^,]!|^;deflcient, it is difficult 
to establish the fermentnttonthnd hence sweet wines. 

Thus, also, sweet wines are imred by, drying the 
grapes, or evaporating their jtiicerSilli^ common 

E ractices in the wine countries. Cplour mast be 
toked on in the light of nn,:^ament, and is found 
in the busk of the grape. the tannin principle, 
which oocasions astringoo^ in Port ;wine. Of the 
principle of flavour wemistry kpows nothin: it 
seems often the produce of fermentmon-, as in Uaret 
and Burgundy wines: in those of i.^ronrigoan and 
Muscat it is natural flavour of the fruit, < - 
When the process is completq^jh^ tvine is dry, oro„ i-vr. 
contains no sugar, so tba^.swejg| wines, whicli are mentabuR. 
compounds of wine and sugar, are tho^^oduce of an 
incomplete .forn^entatlon. ■ When an’tbp elements 
above descrttil^^ijieh in due proportion, the product 
is perfieet, o'di»- wine; and tbe-olements that requirp 
particularly to be balance4,,for this result are the ex* 
tract, or leaven, and the. lu^. If t^ former is in 
excess, the wine tonds tA vinegar, unleu means are 
used to stop tim fermentation by nhstrM||jj|||g the 
leaven; if in defect, the proccM is jmperfoHMweet 
wine. Henee the pecfcctipn and of the 

leaven are among the-meet important el^rostances 
in the inannfaoture. If it' .coagnbA^. partially by 
heat {a^ih-^nce tdso it evaporating 

the water, itbifp iwUed nuut wine. It 

is also absniiaeted by precipit|ttl«9* 'en^|^.jthe action 
(^sulphurous acids; n^ie^ 'Ptlbwi^mj^ps in uie 
in wino-making. v 

In fisrmentation, the supetfluomiox^ct or Jaaven 
ii i^irated in t#o fornu, y^t and' lees; 
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and these will excite that proceti In freih^-ieiaitibiia 
^ofa ng. ^ sugar, ^renew it, «r continue iti in the mixture 
whence it im sepipated; whence racking and £nin^. 
There is, .faignteber, one iutpOrtaiifiKdifference bctw^ 
the natural cr original, and thi; artificial or second¬ 
ary leaven. Ihe latter is soluble in hot waiter, and 
not in cold; and hence ft i» separatedht fennenta-' 
tion. By restsfring this separate matter to wine ih 
the coursir'Iol fabi^Hon^Htt fhrmentittg prodSss is 
prolonged, or Bie Wine redflKM-drier; by skimming, 
and finbii, snd^iiidfciti g|,<j||f|i f(ittcss iScheeked; and 
hence the appfieatiorimW4[Rse practices to- sweet 
wines. Thc'ro/fiMg^^lHM', or returning on its lees 
to Jeed, is hence undl^eod'; and hence also the iM 
provement which ,ceriiun wines expertence in lo% 
voyages. > But the same principle and process which 
improves Madeim destroys Burgundy, and the rea¬ 
son must MW be obvious, ' Th^ theory of radiing, 
fining, andl^^hurin^, is hence‘also amurent; and, 
of the sulpbrnua acid, it ill a property to combine 
with the leaven, and form an insoluble separable 
compound. It is thus- that it cheeks-fermentatioM 
Hence, also, it is that swdet Wines'^o not turn 
sour: ^Mmir leaveft has beeW exuded. Thus also 
we may seh that the process 'of ^mentation is not 
an unmanageable and x precarious one; but that the 
essentiid ingredients arc in our power, and that we 
can modi^them; to the dekired result. If ir has 
been stopped 'pfifawturely. it 'may be renewed by 
fresh leaven? if Hmxcess, ft may be checked or sus. 

! )ended. And thus it iestoo, that dry wines, and« 
Ined wines, and wines ip^^ttes, arc durable, when 
thw would perish in «|plii 
The acid was shoirir'^to'^e also essential to the 


heMtepr of eftld. HenoiffaJso, itis thtt wnaei^hicb 
haomued to faimeBt, recommenw in spring; and 
booee, one nf the processei essentifl to the mapufaof 
toyaa of Champagne wineet nmneiy, that of watching 
the spring fermentation, and bottling the wines m 
thisst^e, 

_ Air ie aecessarytofermentatimi, rutber Ifan essen¬ 
tial,- Theoperatbndoeenotceaee in clo s e d v easa h y but. 
is retarded. Air is notabsmrbed in tlte vinoUsflUiiafieiita- 
tion: ’ altfaoughilB oxygen is in the acetous. I^he wftia 
it stronger in close vessels, tf^the prooeu is siowevi b|w 
cause a portion of the alcohol escapes from the vatss 
and this it now understood in our-mi^t distilleriekr 
That idcoh'ol is held in solution in the carbonic ncUl 
wIujI^ generated ; and thus, it appears; to intoxi- 
cokUWre as is well known in'Champagne 

wlnmcV 'Uam^reaittre,'tills compdund is united to 
the fluiil; and, behig d^ngaged, produces the well 
known effervescence. The practice of fermeolatioa 
is partly regulated by this coi^eration. The violent 
stage of that process hi win^Haking is allowed to 
take place in an open vat: ti^swxt is partially 
checked by an occasional bung^^lHy'iaAlw last m 
all, thejKssel is completely closed.* In strong still 
wines, lie whole process may be conducted in open 
vessels: -faut, in Hg^t and brisk ones^ it is absolutely - 
necessary that the: laat partwhould take place in 
closed ones. Champagne wines are managed 8#as to 
ferment even in their bottles. ‘ 

The volume of the fermenting fluid has a oontider- 
able effect pn the process; a few days arc aufiScient ^ 
to complete ft when the quantity is large. When, 
small, it is difficult to'^establisb, and temous in the 
progress, and the results are also differeoj: wines 


produce of wi^ extract, or leaven, and su¬ 

gar, producei Mr,‘irot wide. - Tartaroiu acid cannot 
well be in excen in that compound in which it exists, 
viz. the supertartrllc qCjtotash; bciyuse it is a salt 
of difficult solution, ani£^ superfluity is plficipitat- 
cd; hence the' tarur W wine-casks; hel^, also, 
the crystals whfd|l|| are seen, fa cold weather, to float 
in Madeira win^^' Wd- noticed that it waa decom¬ 
posed Iff <thd fertifentation, and iVaS thought to- con¬ 
tribute to the quantfty of dicobtii.' The French che¬ 
mists also assert a part Of ft is converted into 
the malic; hetlca^d |(lfeanar' properties of some 
wines; hcmMi^dlne priustice of liming the vats, or 
of spBnkling me grapes with' lime ij|?.|fae manufec- 
tare of Shertry Wined; whence thwHIjHnIfe that peeu- 
lito' div and hard taste ^hich wtfii|uiBhet them 
f^om the W|neB of Madeira. As the tartarons salt 
adds to'thd'finmenting powav of the fluid, hence we 
explainjhe fkeility wim' which’' the juice Of green 
grapedi|n' Into fermenhilien'wlreii compared with’ 
ripe o^^* th'e imlqature fhttt containitigf a much 
larger ^pitt^ of'tMa Mltrthhn tifematuoNh Thud 
also those ’^es centinde to fimnent* longer, or to 
retain the po j Aj S^ lfertientiog; 'and hence the viva¬ 
city of Chairi Kafcwia at.^tiie'most eifei^e«tnt kiiida 
of which are ' 

Ctreum- Tijg temdiriwre Oftfi'Wdiibnlieit fedHteidered^ 
faVbU^l^tw'tiife dtoeiea^ * Ihtektfeme'heafflk' 
tion. fails, as in eximme eohl. Hence the dffikftlty' of 
making wine in India, hn'd the Weit Indian hdands. 
Hence also, in the ted^Vate cllmatds, wo have It id 
our Dower to rcaulatc fermentation by the use of 


of different qualities being thus produced from the 
very same materials. It is the samh In the ultlamto 
fermentation or ripeningof wines. Champagne would 
be destroyed in- a iar^ cask: porter, an extreteO 
case, is ripened in enormous masses, as are many of 
the atronger wines. Bulk is peculiarly required fos^ \ . 
the strong and sweet wines; Champagne may be made 
in a gallon meassrai - 

Tte first appHWlnOe is tha^^feoductiun of air Phenomena 
bubbles, terminating at length hf^ffftaeral ebullition, of FcVnivnta. 
The ii^or then becomes turbid, a variety of solid 
matterMre disenragcd, tome falliog to the bottom, 
and others risingUffthe top of the fluid. The leaven, 
before mentionedji .is thus separated among ether 
matters, while tbl^bulk Af fee fluid is mifteiwly in- 
creased. It is ftr this stage lhal -we ^e the power 
of regolatiog the" extent of the fermentatiotr; by 
separating .the floating, leaven, or altowing it to re- 
tom into the liquor. Hence, the process of fermbflt- 
ing in a full cask; ejecting that substance .bythe bung- 
hole. 

Thedisengi^d gas is carbonic mM chiefly: but 
holding, as first renrark^, some alcofifol in solutioia 
It spears, byanaiysisjillfeBfc feb is tb^roduce of 
part of* the carbon of the i d d ^ and ofw'ohygen; 
and this is the grearcbatqte wmeh''feeds'to the pro- 



that this may itself be a new compound: and it is 
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Wine- one. m eertch» caa6t,«oiktalM Mwte. -.fNt wt ij fc utfc— melioistei one wine, destron another, Wlue* 
^**^*^^ >ubotei^,.whieh^]tiM« in yeast, has also been found ifidependently of that ioss of flawur »hi|i|kL>occun in 

In the disengagoff gas, partly, it'is.saHh'iB,tbe form some of the- more delfcaler thoi|th thb aiso is the'*"*"'^ 
of ammoaia: and hence, possibly a nauseous anitno- ri(^ of the slao fementatita iiMer le^MW. In the 
njpoal taste, well known in bad win^ and re- sweet wines, die same proeess-Imilli oMlttantly to 
oiarkablit in those of the Cape of Good Hope. diniinbh that sweetness: and-hehee, the comparatiee- 

‘The generation-of heat is one of the most remark* ly dry qualities of ancient Mahnsey and of Faxaret 
able phenomena in fermentation, end it beers a pro- under the same circumsumcee. Ja tfawdau ofwinea 
portion to the bulk of the fluid. It is sometimes so also, the flavoui; is by die Mine sAooeii^ or 

great as to render it necessary to reduce it by art; by age« and hence, the^hoge may oonrfer merit as 
its cause is obsoure. The colour of'wines is also weU as honour on Mah wifca ssd Malthta. and gene- 
produced during the fermentation; the red appears, to rally on tho sweot flpMHQnd Gkeck wines which 
be a substance analogous toresin, soluble in alcohd; have little flavour, 1^ * their tuscious- 

and thus its production is accounted for. Hence, mis ; h destroys or injurer the highly perfumed 
white wines may be made from red grapes, hy^«x- <wee of-Frontignen, which can scarcely be drunk 
eluding the husks; i)ence al^ red wuws are^u^n too new. 

astringent; because the tannin also Uee in tbwiiiiik. liy the same oonsiderationswacan aceeant for the 
Thus also, in Champagne wines, the red are gene- benefit whichJMadeira Wines receive in a hpt climate, 
rally,inferior; because, the specie of fermentation or in a hot odlar. The eifect of dm bint, and, in 
required to extract the colour dissipates port of the the cate of.<« sea voyage, united tO'Hn agitation, 
flavour. whose action v:v considered before, It that of acce- 

Tbe formatipf^sdcobol is the last, and the essen- lerating the impOroeptibie fermentation,-and thus 
tial phepomeneiis^MMl it is now plain, how this must ripening the Wine toonev than would have happened 
depend on the quantity of sugar, on the apodness in a low temperatmp and at resh^But it is a mostake 
of the fruit, on the duwapportioning of th^Ieaven, to imagine, that tbb is peculiar to‘Madeira, or that 
and on the management of the process. it is the only wine which can be benefited by this 

Thus, when all the necessary circumstances are treatment. It is the same for all the JSpanish wines, 
present, the process goes on till the produce is pure for Sheny and for Port, and it iq also true of the 
wine, or a compound of alcohol, water, acid, colour, better, and . safer wines of Franee^bCi^ioie of Hcr- 
vegetable extract, and sugar. For although the two mitage and the iiordelais. ClaMI|('%ecomes' drink- 
latter are said to ba destroyed, there is almost al- able in a much shorter dmein a wArm than in a cold 
ways a minute ponton of both remaining; tb^ for- cellar; and that ia equally trpp of many more of these 
- mer rendered very sensible, in some wines, by the wines. But that which KMftim bear, others will not; 
shinny matter, which they deposit on the sides of the end tlius many of the widaa af -France, so far foom ad- 
bottles. In a gj^ilar manner, .it happens, that a per- mitting a high temperature^caRfcaroafy bepreaerved 
fion of sugar continues attached to the wine for a even in a low-one. As to Pon^ it'ira useAd fuece 
loog time, though it is not always sensible except to . of knowledge to be aware, that it may ^leediiy be 
•■fine taste. Thus, it is perceptible in Claret, and rendered ^ed-by heat .Agdfln this case it deposits 
even in Madeira, which are among the driest of our its coloug, and assumes tbe^inltks of.old wine to the 
wines.. It is often very sensUiIe in Port; and, when eye'as writ as to the palate.# One year will thus do 
= in excess, is commonly the mark of a bad wine. In that for Port wluab might have required five «r six; 
first stages of die fermenta^n, the sugar is but tbs period of its entire duratiaiiiC# 'OOiMequentiy 
iSMvcr tberoughJji^iCompoBed. df that were thecase, shortened, as aright be expected. 'Tfe efieotwf'hoat 
■indeed, the prootui .would stop, or it would proceed is indeed Aidi in this case as is Baspected;'-bb few. 
to vinegar. Farther fermentation, that slower species In America.it i» a svell known peaetice'te boil Ma- 
*' which takes place in the casks, tends farthflk to di-. duira, or to beat it to the IfoilMq^temperaturei and 

minish it; but, still a portion remains, even when it the eflcct is that of rendering it gnodmmdtold- wine, 
has been bottled. when previoi^jpJharsh and new. Thehama practice 

•It w the gradual convmrsien ff this sugar, the is applicablei^i^e^ If-newly bottled wine be ex- 
chW ,i|^ati(m diat goes on -IX' bottled wines, posed to the eon, it begins/ahortly to deposit,’ and 
.which u the'cause of the change which these improves in flavour; and even the rawertwine of 
on^rgo. This preceN. often requires many years this kind may, by heatjng.il in |iot water, be>eau8ed, 
for ita completion: that is the case in the Clarets of in the course of a day, to aasnaw-tbe qual^ which 
Chateau Margaox, and odier Bourdeaux wines: and it would have had after .years of- heM||.*. It 
the same process indeed takes place, to a greater or is so far from being-ii^iirieiis, as ndghtbeHl^ined, 
less d^ree, ioj^adeira and the othet.atroog wines, that jt lam valuable seeret; aid; as'WeJbmwie, one 
In these caseijit is a cause of improvement; the that is but little known-to thoee! wbece^nterest it is 
srine becoming moip;pei4ii|W under this last ta^'ous to give the complexien of eld w faudUM Otr, and who 
famentatiofi; liM>tlif|g however, it is mischievous: geDeral}y^g^t' thii pisrpose4iuk||P|Maat manner, 
opd hence the wtrootion of many wines. Thus, by puuieiji^aotwfoul anAoraalBMmtlre. 

Cbampagce.is destroyed, and often very quiekly.i ^t is imipertaDt, in enother viw»;<njphsider the 
thus. Burgundy also is easily-niiaed; and thuaroren SMc ti which follow fttan a portiiMUwfli^MhnpQBed 
our Port is notg',very durable wine, thoug^^ sugar remaining, in wine. It is lupfws^ to a 
desuuction is boi« accelerated by tba-^onnixture means and a test of the seoority of .wine ; and flie 
of brandy U8e4:ife this partieular-maaufiiailbre. Age, Freoch chemiiM aaert, ^t « Ijang m any pertion 
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Wiae. remaios undecotnpoaed, auch adiM* eanH^^Mii wo 

Mai ung. acetqj^ fertnoatation.< Uh appears triiaiMfy'iaa ' 

^limited idlM’ In Hock^-iMramia seem a<if;^ty^’ 
atom bad-vanisbed, said* 7 et‘th«rdunibdU]^f 

that winai«ppeM to be endlest. if thptbi note^- * gredieiita: a^tret, (rit'btt exi^’i^and add, 

lately the case in Claret and Maddrot atHI theaenm' at in Hoek; when tbia substiitice bat bewin^dtm 
very durable.winet'i tfaa mdit ao» after Hock, at letot pro|iorllion to tfa*'other ingre^entl. Hire onfhvoar. 
of the dry.ehMt.? Nooeoftbese, when of a good qua* able chrcamttaaoes'Uiutt W WM^t'fb 'tWi|nipera- 
Jitv, ever nut'iatA aha ad|||||aHtiermeatation. Perha{» tiire, or in the quality of the fluid. ' Itie jllbif'W'tho 
tbn -nay dqteod^nibaMlyaguliar bdance of priaci* grape rarely'labohrs'bodef any defbct but tM'lrant 
plot which dtemlatrj qjj^ ot yet ibond die meanenf of a^ar, arithig fhnii a bad variety of tbii ftiiiaf Itita 
diseoverii^. For, ai a Pj ler caset, it it certain that a^bad season, or firoiil'imperfect ripeniog.^''^'^ 

' the chemisu ih queMbiare under an errort and that latter cdse,-however, there 'may be idded'to fteibbc 
the acetous femeBarien will come -on, though s^r of f,ugar oT exced of water, ad exeen of add aii^ln 
should still be. present. This happens in manp'-of ettAis of extiuptive matter, 
the French wines of the lighter kinds. If, in the ‘’w^e vfl^fceuutrtes the defect'Of togar is reme* 
aareet wines from die grape, that effect dees not take dmiyr dIflMbiit eiipedtefift. In tbhie, sugar orbonOy 
place, it is very oerlein that it>h«ppens in thm wines is added to' the JuiSbc, or mult; in bthers^O pordbn 
made in thia country in imittdonOf them from va- of the juice is evaporated and added to thiei«Miail3, 
riooa substaeces. In these cates, even sweet wines sometimes, all the juice is boiled bhfore it' b siib> 
are found to be occasionally yrieked, as the techm* mittcd to fermentation. These auem to hate been 
cal tenn is, or vine^ and sugar are coexistent in the vino eoela of the ancients, other dr« 

die-fluid at die’same time. Nor are even'all the eumstanees, we know to- havtfd^H^chick and si^t 
foreign .pweet wines of tbeigri^ 'exempt from this wines, teqoiring dilbtion. They could net have been 
disease; as roust be-weit known tfo those who have an 'boiled to any consistence after they had become 
extentlve knowledge of wines, or of the wine mar- wine, without losing all their properties; and as to 
ket. ^ wines that were to be cut by a knife, it Is plaid that 

There is reason to believe that the ca^se of this we must have misapprehended the meaning of the 
muit be tougblfl^ dreumstanoe which these ehe- term vinum in t||is ease, as no wine could qxist uti- 
mists seem tdl]^W overlooked. If the balance of dersucha form. To gain the same'ends, it is a 
principles in a sSraet wine; has been perfect, and tte practice in many countries to dry the grebes per- 
prooam bf fermentatiuAjms alao been complete, aiid tlally, by sufferiAg them'to remain on the vine; Mt 
if, in addition to thisfffllMiHvines have been so care- this is ditefly resorted to for sweet wines, as id the 
fully naked, and finefl^tbat no lea or leaven re- case of Cyprus, Tokay, LIpari, and others.' The other 
mains in^ithein, thqy may . be safe, because there is expedient for increasing the properties of sugaS'iii the 
nothing leftdii them to- rcraxeite a fermentation, or juiceisbyplasterofPiNSiOrgypsum, notanuncemmen 
to bring on the acetous stage. But if that» not tiio ingredient; and thia efiect, as well as that of absorb- 
case, if aoy.iiiipurity^/.W>y leaven in any form re- ing and destroying superfluous acid, is also partkAy 
main, the sweetnesiwiA« no security-iiainst the attained by the use of iltoei' * * V , 

change into vinegar.^ ollitM least araiost that partial The mauagemebt of the fbrmemation, supposil^. ' 
change whicb^Muatitutes a pricked wine. The ace- the fluid to be perfect, is regulated by the Ititehdw " 
touaiementaj^ may .commence and proceed OB far nature of the tnioe. If sweet flue u desired, >i6t 
aa tbA-.cirCHoimuioM allow ; -.ud thus vlnegw and only'mustthei^pbrtion ofthi^merbe-dimfnltfaed 
sWeel wine may exist togediwin the fluid. 11» na- by one or other of the mcariii’'ilKve mehtiefned',- if 
ture .of the ac^fHis .fermentation is indeed imry ill necessary, but tiiO'proportion ofextracUve matter or 
undentood; m ^e gm that of the vinous; aad wo heaven must be ^uced, to prevent it flrdia rutminK 
ace atp re iUiij L iBcwyeteBt to reason much about it. to the ultimadl^tage, and prodbeiBg a' dry'^d 
« It is adaounoa opinioB-tbat it-raiHk^ preceded by strong wine. In this case, the yeUt is sepdnltll^as 
the vinous; yet thU d^' notv i i pphr - to bir true, fast at it rises iieehani^ tnCatUr; as by^rment- ' 
j^rtain mixtures of -su^ilr'leaven, •'and water, will ing in full' caslirin Sudi a tdahher that It may be 
nrnmediately tend to vinegar, without our being able ' continuously ejected at the buAg-hole as Ast as if* is 
to dete»t a previous vinoiia stagd; and this teems al- ibrmM. Should'the reverse be desired, or a -dry 
ways ^e.case wbea the solution it veiy weakvor tiie wine be the manufacturer’s object, the ^edst is'iaf- 
wa mal tlarge imaotity; provided, of course, there be ftfred to remain on the surlkee in the vat, that ft'mby 
aceSpain It- it iadm.iMiqueaiisnable, that in btr-tmntinaaily returned into the Ijquor by the infer¬ 
tile eoMbm precess «f .ndting vinegar, the acetous ' bal agitatioof pr else it is stirred^ Ot rolled in' a cask, 
fermentawllkmgeingenlBa samariae fiuld;s6^at er in the vat, so as to protract the fermentation. 
thc'mlxed'.UM^ vinegar and aogar la gerceptlble Lastly, If the wine is^ btyMsk, to retoitf carbonic 
until that CMOffleted. can abo add, as in the winarW' C|^pagnh, fbt only must,, 

be producasT^ pasring alcohoHiad.' i a |M snlc acid the pr^ortiohs of irkter 1^11 mnren be increased, 
throqglK||ittBra..nBotlier -«bscare opdnmon f abd in the fenheiRation must be conducted fii VessOle 
the b'lakpralaoedr la a very-fbu^i- ^^Mwlally blose'df, and these abo must be ftally daiifed 

Mannge. otiytes, 'whe(?^WA CMi Scarcely im^ae that ahy pre- '^W^e th ej^r ntentation-^s cempieted. The mahage- 
PemEata- tioua vinoua Stage Can. have takeh place. ‘ ' meat ofMPemperatic^ b easUy deduced from the 

tionT ‘ When attithe (javourable circumstances above stnu principier«rdBilfy ltdd down, dr fleficiriscy of heat is 
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Wine, easily readied by acMAcial neanai 'b|’ a fire, ar 1^' 
expoiure to the MO;: aad thb it aometimea dwe by 
heSling a’pertioa ot the fluid, and then mjicing it 
with the mate. An equal teonperature in the vat u*- 
also procured by agitation, and when it, it necessary 
careMy <|^aintain a mean heat, this is frequently 
done in the wine countries, by surrounding it with 
atrasr or other bad conductors, or by other obvious 
artifices. * 

On apparently minute attentions of-this' nature, 
frr more de|>eodt than would, on a superficial view, 
be imegined $ and the great superiority of the wines 
of France above those of Spain, Italy, and Greece, 
depmd oAen much more on delicacies of this nature 
than on any difference in the quality of the gntpe. 
In wine«roakiDg, indeed, more seems to depend 'm 
art often than on itaturo'; and it is both t6the praise 
and advantage of the French, that, by these minute, 
attentkttsr they have contrived to excel all Europe' 
in this art. Italy, Spain, and Greece, with better 
dfanates, and cveiy natural advantage, arc thus the 
manufacturers of b^UiSusand detestable wines, which, 
in the hands of jPir^^bnien, might rival the produce 
of that country, l^o recent idiprovementt' made 
in the Sicilian wines in new hands, are a proof how 
much depends on these attentions; and those who 
have drank the nauseous, putrid, acid, and disgusting 
common wines of Italy and Spain, where notlung is 
wanting but management and car^ will know how 
to appretiate the vulue of these. 

Ip conducting'the fermentation, some other con« 
siderations are necessary, oh which some remarks 
are also required. The first, of these is the flavour. 
That evanescent and delicate property, the bouquet, 
as it is called, depends on attentimis no less minute. 
Tbe flavour is very apt to be dfrsipated by a violent 
or a long fermentation, or by an open one; and 
hence, for tho finer wines, great care is required 
through every stage of that^ocess. It is tbe same 
' ';fbr the brisker wines; as,' if this bo neglected, this 
v^tile substance, on which their peculiar property 
Abends, may be inccoverably dissipated. A con> 
sidetation of the divisions of the quality of 

wines will render remarks more intelligible- 
'fhey may be divided into four classes: the sweet 
and strong; the dry and strong; the delicate and 
light, which are generally weak i^pared to the 
former *, and the effervescent or br&k. Malmsey, 
Tokay, Frpntignan, aro examples*j^. the first, and 
the teeoiM are peculiarly familiar to'Eiigland. Hcr> 
mitsige holds an iA{.prmcdiate rank, as docs Claret, 
between these and the.third class; of which the 
lighter Burgundy wines, the white wines of Greece, 
a^ those of tbe Rhine and the Moselle, may be con«, 
sidered pure examples: and, of tho last, Champagne 
is almost the only one that deserves to 1^ named. 

If, therefore, the intention is to make either a 
strong sweet win* or d^^n||yry one, the fermoBta* 
tion I^jBimena^iii^ op^n^vat. But, in tho 
fonoilllHpb,' it itm sfilnred to remain there long, 
aadHPr the latter. Pbr the driest wines, or fo^ 
miPwbich are nanufacturbd fdr .distiltaiUin, 
ferimntatiflo is allow e d to ekpetid .lts^^n iheVa^*" 
and the dine is not iudned tiH it Is^ipaal^ytlio com* 
pletion of the prodesi merely, or the final solar fer> 
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me^l^l^^ng reOervcd'fot the cask. In the sweet Wine, 
wipes,ifili ibe contrary; ^ii soon‘rembve^om the ^ 
vfit to the cUsks, that 4t Wy be 'more id opera- 
tofi power tb'suspend the' process, and tfw;to pre- 
vdbt the annihilation, or total conversion of the 
•eecharine matter. In the third class again, in the 
highly flavoured wines, of which Burgundy may be 
selected as an example, the fluid iS only sufiered to 
remain a few hours in from six perhaps to 

twenty, that period varyinjgWeeording to me state of 
the temperature, the partimi|V''iqaality of the juice 
as to goodness or strengti^^^ the other views of 
the manufacturer. This is prevent the dis- . 

sipk^ion of the flavour, which woifid be injured if not 
destroyed by an open fermentation. The same prac* 
ticc is followed for the wiOea of Champagne, though 
there is here little flavour to preserve^; the purpose 
being, in this case, to secure the power of checking 
tho termentatibh by 'pressure, so as to retain the 
wine in a low stage of this process, and thus to se¬ 
cure a supply of mfxcd, or combined carbonic acid, 
at the period of use'or drinking. 

There is nothing which more strongly dhtinguishes Fanhcr 
the bad, or inferior wineff of Spain and Itijyr from Fnruunoris 
'those of France, even from tboafi.which, from their 
cheapness, must be considered td belonging to the 
same class^than the various disgusting flavours which 
they commonly present. Wines mqy have bad qua¬ 
lities from other causes,—from of tbe soil 

or tbe grapo; but there is far ]essvf|mrcnce in this 
fruit ill ditterent countries than there is in the care 
bestowed on the manutacture. To use a short and 
intelligible term, it is is the cause of the 

bad quality of these wines; fifth and neglect in every 
stage of the process, from the gathering to Ifie press¬ 
ing, the fermentation and the tonhing. ^the'fermen* 
tation, no precaution too great can be used to have ail 
the vessels clean and entirely free from every odour. 

'iliero is ho substance morn'UnicBte than wine, nor 
any one which is so easily oomkminated and destroy¬ 
ed by bad flavours, even in the minutat quantity. 

Inc same rules apply to the edm'^as Uio vats. 

New casks commui^te the weil^own flavour 
of oak, often found fn wines, and that, fortunately, 
is so agreeable a one, that it is often given designed- 
ly by means of oak shavings. 'But m^e. finer wines, 
where if would be injurious, it is Oxtriw^ from the 
wood by washed, and by hot wafer ind by salt. * 

The more dcstrlmke evil-^ musty vats or casks, so 
often a cause of toe itnuselms flavour of tbe conamo ^, 
wines above mentioned, is remedied by serdping, by 
washing 'with boiling water, and, most effiectually, 
by firing or chorring the insides; while StavetLwbich 
are injured deeply are replaced by new *001 
lime and water ere also t»ed for the same ps 

Another precaution is that of removing'df 
Bollflile matter, of "whatever nUure, — 
stage of t||e procen; and from tbiH 
that the grjSf^ mass of bad wliies'la n 
countHet’ wtrilrp this ml is j^ict 
seeds are alorays to be/remc^d «8,1 
to tnjB surface, ds Umy‘|bOtb ‘tia^et i ^ 
and c<hnmifflicate,,p bad’fiavour;The”., 
with the huiHcs when they have perform^ their diijiy 
in giving out their colour.' It is most ^'euliarly nc- 
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WiM. cessary to be watchfliL iw«f theae, i«at .«d4SUoni, tha|<at>.4he win«. 

becoi^e gkoolded m «ra|t]r(, wbebce oftdkpMSIil.lli»( dWcngagM $o»e of ft# »itlier MakiiiB. 

taste vbA resetnma thati^bfjila^at ia oa)wd«fl||i^. ^Aqaiauea to.lm !t^i4e^Q),.ol; 
wine : ajpeeae also aii^ Fcbm » bad ‘.cask, ioo ' 4/tffo ano^eir ^tt^ essay; but tbe’pro* 

often at^uted wrongfuuyTo careless b‘ 9 l^K^ 'J[p, cess of sulpboriog beloags, to, tbe. second stage, of 
tiie finer wines, a sin^e musty seed or Inuk snll i^ ' naaaactnent/as weli as to tfae fin^ o|ieta|j»ns of tbe 
a whole tun. In tr^ferring the wine from tfi&vat maoufocture. ^ 

to the cask, or tifom onacnsk to another, whether However .vut|^, and n)ecbwa<M l^fr^wotfatt of *'u'>nKi Sui- 
by drawing off or |>uiO|lBg, carer must be taken hot sulphuring may appear, it is a refined chataicMOT)e-l!|'“r^>*‘'*^ 
to disturb the'sediment Jm'd ]baoro especially still, to ration, the practice of which wai^.lang knownpitwre 
separate any (^fihe ^u^bich may b^n the sur- the theory, however discovered; aqd tbe.'tbepi^ of 
face, as this is alway^nPa^r of becoming musty, wbldi^ in a scientific and rigid view, u not.vei;«^ll 
more particularly wju^.U is (liost injurious, that ia understood even now. It has been already NMam, 
in the lighter and fin^inea. -that'the process, of fermentation - hxM a perpet^ 

When the quantity of the fermented fiuid is dsn- tendgacy to continue as long as all the requisites are 
siderable, the remaining wine, which adheres to, the pAh^, and(j!|fiore parUcularly, atL,long as there, is 
eoiid matter, ia separated by the press, and made in> prtfent thi|.|^cttliar and obscufotabstaqce, the ei(> 
to wine of un inferior quality, either for use or dis* tractive matter, or- leaven,, on erfaich it mainly 6i» 
tillation. That refuse is also subjectedlo dlstillatfon pends. If, also, this substance has been tmtii^ sc* 
with ivtiter, in sdine cases; som#ime'4^-hy means of purated in the two forms of yeast and lee, tlie jnro* 

water, it'riii converted into vinegar, or us^ for tbe cess terminates naturally; the produce being dry or 

manufacture of white-lee^ or of verdegris; or, lastly, sweet, according to other ctrcuiqetiywigg now under* 
formed into cakes with the other refuse of the first stood. But if any portion of Ig^yrrmflins in tbe 
pressintf of the grapes, and<tt8ed/or feeding cattle. liquor, thcii the acetous, or somo|nmjlar stage, may 
M.‘inagc- If, after, the wine is made and'tunn^, it were suf- come on, and tbe wine will be destroyed, 

niciit after fered to go on ferpifehting, it would, in many coses, ^ The processes of racking agd mechanical separa* . 

tion " be destroyed. This, it has already been seen, does tion just described, are tdl intended to separate this 
not easily happen in the sweet wines, where a large matter: and whenever the wine remains turbul, 
portion ol* tbejgl^^rine matter remains unebang^, it is always in danger, because tbe, fcrmenlation 
though ovcn'lM^ure not absolutely exempt. Nor may at any time be reneured. But often these ope* 
do^s it very can^nappen In the stronger dry wines, rations are insufficient to disengage all the leaden 
Yet it does happen to all^nd is almost inevitable iii or lee; as much of it not only continues mixed, so^aa 
the liglit still wines, and^l^e brisk ones, whatever to produce the turbid state, but the extractive mat* 
the strength or sweetnmfnftne latter may be. CJiani* ter itself, which has not Been brought to this iosoiu* 
pagne woald quickly become vapid. Burgundy would hie form, remains combined with the fluid* , " 
become stale wdsobif,and‘'Claret would become vine* The merely turbiil state is remedied by tiie pro* 
gar. For thou^ the natural progress is supposed to be cess called fining, which precipitates all the insorifr. 
from the vinous to the geetoos stego of fermentation, ble or disengaged lee and leaven that will neitfiar 
there are phenomena ^j^ctice which show us that subside nor rise; thus removing one,part of the bar. 
we ore yet imperfccM^quainted with' the exact zard, besides cominunicatipg that brightness 
nature, end varieties oTTermentation, Champagne, beauty which is demimded. m all wines. ,. 1E^a^<‘>-' 
for dxample, ihucilaginous and flat; wml^ brightness, therefore, is more than a beautyi sinc^- 

though, Burgui^^^ecomes acid, it is scarcely possi* without it, there is no security, 3 sj | ^ leBat in the finer, 
ble to Wke it peas to the exact state of vinegar. and lighter wines. Various subwwes are used for-, 

Yet' the tenebney to the acetous stage must be this purpose, aud the wtion of ih^ of them is .very ' 
considered ss ge&f^,.«ifor want of a better expres* obsciirc. Tiwy are either chemical or mechanical, 
sioti.; aqd, oir^is view, the management after the The mechaoica^lvbstaDceB are.igDd and gypsum,, 
great vihrmeniatfan is' regulated. If it. is suspected both of which hlra the property of precipitatiag ^ 
that even inteMed sweet, wim has M^pver wrought, insoluble matter,j^srhile the latter mso^porbs wg- 
^iled mast pr epgsr ^s, m^d.to^; ahd thus, in ter. Beeokwoo^tgiips are spm.e|imekj|M^^*'- 'ke 
Bp tedious feraentatien.^of tbe cask, U is secured or same purpose; but the mode in which these act is . 
restored But it must M.rqmark^, that if the iwe- not known. But tb# maitei^ ;ffiiefly,in use are che- 
tous stsgb Uifiold have edmmeficed, that addition niicai ones^ gluten and albumen.. Of the latfer, 
would^ly serve to .accelerate ^d determine it. eggs and milk are both used; but th^formerlare 
Tift aBiofler tff thegenetak'jaanagement Consists prrferred. 'Ofgluten, isinglass alone is used; for, 
in reJHPng the ferinentatiim of mk'by tbe ge- frodk'Some causes hitherto undts^vered, tlie gluten 
neral pnnti|i|ps laid desni; .'that is, if tbe of terrestrial ahfinals. or pommjjn gIab,'49es.tiD( pro* 

wine Is ipcqt|m]eted,'ijt if' not shflbred ton|etd'the dim this effect to th e ^piqg ijyg|| ent ,tlm it is ob< 
bong-hole,a^N|B^.tMLkefr Jeaxeni vr^jk^Js disen* tuned by the glue.of 4io.,-asuat to a* 

gaged, mkf iflHpbk o^n and pjrotrikdjm^fonnen- doot albumen thit tnite apes, gluten for t^e 
tation; w W^ j^ is' awq aided vy stMng r^t »foyhier .m found to prScipiute much qf 

lip the aj^tatiob..';-lf the reverse be jHe tM^loiff'from thsfe last. .Tne proportion .used 

case,. aaallRfipi^ ifoc^isary to idieek the shiim^ ssanil. ■». ouhee of Mflglav being auffipignt 

fenneptation, tbeb a oepl tempeifttvte and are ’for atomdfjy Ballons.., To chemical natters 
adoptedwhile, as fost m the wine wastes, it is kept we might bifve starch, gumj, rice, and blood. 
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but Uk^ very Utilt uKd. The ectioa xX tbe-^ ■i.iliiii ijiin llW' wiaet oC ehm to have thoi been 
bifltoen more ttesbanical th^ chettiifl^t m* ia yet lepkj^iBon to be done before 

ediiibig coe^etfdjT imd then entei^iiig' the the winM which w know itf our mar>^ ,'', 

if U may to be called, whidi le appended in tto lc« The'pifbcesaea in.|tae ftw thia ends to make*", pro!"’ 
fluid, in the tamo manner aa It would purify'mud^ ‘<' n^hbtable^ wtaea, are nadly diatiogoiahls by the ceases in 
wafer. ‘1^ the case of the gluten, brtweeer, a new<^'.terh»> medicatioo, aa they are of variona nature*. wine.M«k. 
chemical Combination is formed with the tannin of There is a great 


chemical Combination 
the a^e yiand the produce is fliat known sub- 
atahce reaembllog oird-Iime,'arhieh ia the b*«a of 
leather. Hence, abo, fining diminiahe* the aatrin. 
gcnoy of red wines. ; 

Presuming that one of these substances has been 
introduced, the fluid is strongly agitated and sufief* 
ed to repose till clear, when tt ia again racked into a 
fresh cask. It is found very important to select for 
this purpose dry cold weather, and, aa is partfento* 
ly remarited, nordLsaat winds. Froutvattaje mynte- 
ribus cause, in close weather, and fogs, and sodther- 
ly wicdls, the precipitated matters rise again, aitd de- 
iMt the object* of the operation. The other pre¬ 
cautions are thoM of using a syphon instead of a 
cock, as affbrdjlil^'deeater security; or,’ what it now 
used in all tb^iik;jPrench manufactories, blowing 
off. This is pflffhimed by a condensing engine, m 
in the drawing of porter, and thus accen of air is 
prevented. This is vary important where fine fla¬ 
voured wines are concerned, as it is in brisk winei; 
because the carbonic acid which would thus be lost, 
carryihg away also a portkm of the alcohol or strength 
of the wine, is thus preserved. 

But the leaven held in soiutton cannot be sepamti- 
edTn this manner; and for that purposw recourse is 
had to the process of sulphuring. The moat com¬ 
mon and the simplest practice in this we, is to fill 
tfle proposed cask into which the wine is to be rack- 
qj, with sulphurous gas, by burning matches iii it 
till flill. The wine, being then introduced, become* 
turbid, and, after the necessary time, it is found as 
before. Should the fhrmentation still be renewed or 
; dreaded, thi* operation ia repeated as often as it may 

necessary. IP, as in the case of some bfdie Bour- 
* '-'deaux wines, the quantity of leaven In the winp Is so 
great, that it ca^t be overcome^ in this manner, 
the combustion iffwe sulphur withiit the cask is re¬ 
peated at intervaii during the process of filling it. 
But it is also a practice in that country to impreg¬ 
nate witii sulphurous acid a quai^y m wine, and 
this substancepr mixed fluid, catled^uel, ia referred 
fbr'adding to those which may raquire it; by which 
meaiidM||)M^I|$cacy of the opcrlllni ia better en- 
aurbd.'' 

The theory of thtt'practice seems, to a certain ex¬ 
tent, simple. The sulphurous acid, or possibly its 
oxygea, uni^s to the extractive matter, or the sola* 
ble leaven, ind renders it insoluble, as happen* ia 
the act of fermentalion itself; and thns it necbnies 
capable of being separated by the tflecbanioal pro- 
oassos of racking aM'finUtti. It' is for this reason 
aUlg'that iai^^ used for the sweet 

wPea, to ensuift^cTr^reservatiMi iir that state. M 
Bn bwn said that manganese, and other apbataa<W^ 
containing much oxygen, arill produce ilia aamn'tiB^ 
feet t but the ch^ness Md iwinli^ of-tbe cbtia 
moD piDcass rnnoHn other nxpemBHroQMoesiaiy^' 


great deal of wine, indeed, which can 
acncely be considered n^Mri^y natural; ^ough 
it is a common prejudiea.llat aU wines am so, ex- 
cq>t when fraudulently laMj^d, or alMsed, ot mix- 
It is difficult, indeoa^io^draw the line between 
be consideretHBylm and what h legiti- 


ed. 

what 


may 


mate; and certainly*by th q||' w ho expect that all 
wine is to be what it is commiriy thought, the mere 
pMdnee of the grape, and bf one process-on one 
grape, every subwquent process may be esteemed n 
fraud, We must here limit oOrselves-to some of the 
roost iroporlent and remarkable (^rations, as the 
whole would^n into n very long detail. 

^ The. simdwt paecess is that of mixing ffifibrent 
wines together, t^ether of the same quality or coun- 
try, or of difihlr'ent ones, in ritber' case, this prac¬ 
tice may sometimes be considered fraudulent, and, 
in the tatter, especially gja Bu^, in a degree, it- it 
inseparable from the natdre ortjlne manufactore, and 
the mode in which it is cometed. The larger 
makers, or the capitalist on the ipot, buying iii small 
lots from the |mtty manafacturers, it oioliged to a- 
dom this practice, partly to ensurg^ertam quality, 
and pxi^ for the purpose of redj^imng those that 
are- ditikctive, by the addition oP^ltmtar ones, 
must often also have recourse to the same expedient, 
and for tlie same reasnh^^ben hd is himself the 
manufiictarer. « 

The mode of performiM this qierationgwhieh re- 
(juires. great experience Ind judgment, I* to select, 
hrst, timt period of the year in which' the wines 
show n disposition to renew their fermentation, which 
is in the spring. They ara^wn sirid, in English, to 
ind hendkiWb 


bear thcjflvt; ind 


operation Iw ciUed 


fretting-fak It is onfy thuw c-fN^^nnd jAm wine 
can be produced. The operatioi^wUhiixing dffiar- 
ent wines, in all cases, disturbs ffW* so that they 
become fbul. They also tend to ffirment again, till 
a new balance of all their prine^les i» produced; 
and thus it ia expedient to aocelu^tn and determine 
this formentatioii, so » to form n prapuK coimound, 
without which the new wine woulB-ioe ptihiiablc. 


After this, nl rafck 
have recouriim 


becqiies necessary enoe more to 
sulpMring, ffiking, and raokioB^ 
and' not .tHI all itna hab been gone tiwough i» flMF 
wine ennipleted. Sthtbe'Bourdraux'pniiCtka of nix¬ 
ing Ciareta, the Moetor^lpbaved wiaUia tflinetimes 
added at the lanaMme, where- the winesH^ing of 
discordant qualillw, &dangerena>AtlH|pation 

might be excited. -• ' . 

In the wine eeuntrieaj'it' is uitta] to-'cttltivate par- 


tkidar f|n|pes or witaea,-rough,; 
tringenl, or 'b%h flavnu^ for tl 
mixing wttbttthesi’; so far ^ -tiM 
■imple Ba'ii' bMnndBly imtmedi 
W'^irabtice in Impert ihe wwes of 
wHkUuMe of nneiber, and ^o* ti 
pstre ft nsa r s, or'otoua other ■’dads. 




ired, or i 
purposwef 
m being so 
also It is 
to mix 
tastaof 
[is practiee is 



wm6< pursued evea by the 

Making, wa nMd aut mjti op i tB e jlm i g nWWp Hi Mif 
••v*— while it may«els» be j|Mae«M^.4l!htttr 

try* as wqUjiB ta fdrt«|^H#eHsiiias«efUidM^^ 

cent, BerdHpoe^ mi M Attb, art 
trines t as see tto cheeper Clarets H Shb aacMl# 
Fi-ancej and seme etfaetr^tlM streog flereeredrtllArt 
of that oouetr jf ^ hr 0 riantfar aaanner* the trMlHif 
Fayaleadthe C he naic sMI RumiifaetundiBlellb* 
drii«.atB»tlM«esiC9ieiWiiJU>^ toei Shert^ia 
largely cenipeanHed att^mertSrt e( the winas of 
SpSeanA PertHgid»»nMEir flin IbuuhIs of the 'Afid* 

C^tfMte * 4 |j||M ;p < i / e 

Bus liiC nose vftmmi openKioaa of this netunt 
are eanied on at ttpurddhux with the wipas whioh tSb 
call Clarett net aniMbousaadth pstrt of whidb are of 
a good quiii^»«r aniahHid josone tra]r,aad the ooe^ 




' ^Irtdib^SrSeepoiwM 


half of aoieeof whiebf'MthepSk araootJ&rtMb but 
Spanish vine. Tha.fliUoiring strtemrtMd adiMe It la 
GuriiHia In itsaU# wOl.llliistraie thjt^jMa 4he jmr 
]8}4i the total quawfi^^tbeCtarsts, M BourdeaiEut 

oftfaa AiitcdaafbtnaaaftUDwes-r > 

r f .d '» • , n” ' «tWj 

'cS^u * 

X^atoUr jAe ' * » 7d* 

Chateau LaAte . «. > - so 


In theaacoiMl 


MaiMux da fiVaame Dwcuan n W " 
<r M.Chertii|»« . 45 ^ 

M. ModljHiiat • . *5 

M. MonSSicahert • 2S'>} 

8tJaiia%^ ' Leosflfcu * * ®0 

,Rv hfcaoia** -Cl - 70 

Psnillee 'M; Dephsitoik* - » 80 

' Srartb Moatea 80 

' ' ' "" 

Parcaniot aAt4*ra9Pbn4heteittidad«^'thte 


irv. 

*•*, ^ 8|ki. * 


- 70* 

) 

- 80 

^ua; 

A *10 

<ti - itK ^ 


VfaiB latbo nwtb.pihK|«ep» in ^vhteMKjLj 
matdDStla flkd^U|McjMfk 4 ^aa| 
wineiy«o«idiodt^'1drtw pixsgi'UpturnW 
the only ones we drink ha this eoimi^ 
fiw4%iaiutba leineinlMfn*^ 
tUkiscie-ia srh»t# cod that 
tflCDsed hempalyk prtportira iq . 

the sttpufirt wiqrt tiMWoM'#^®n^u|gbll 

eTstajab! eoBUflViinn • ano* a* 
stro^hoii^dioe d^e aii^ir 
That elfapiedirbo|riPKioy 

sonA 0( Fsftwac il!Hrtsa|soi ^ C««» to 

are Hs^ firt W walk Wsdtrt^d: 

trioesi for th^ritW MpkaK.^^hf 
thaaei<d>Qiia 3 lH^ sacwis 
and those of PsIivtbQh 
dUIaoi,6Madr£( 


.Muttute at 

iBnuid;. 


Warcaniet afted* r j i ppif the tenarindyof'U hs 
sutaaMaH eMapiWnatbirMaiBBilpB o£tM foortbAnd 
the fifth latlsApmiOU phibl, that eCiy'ftir of 
those pwepua ti&««ai§laes>lWj^ are drinfciog 
the finc'gpiretbrtf Soardeanc wnd«( can even bc. 
dnolilatf tte aaaafldi * ' iir * ’ ' 

Tfa^M'gmwiM^ChuMt} itk rims seea,snnants 


ofbraady., -The property tto *id»taa«» 
mixed, ir W dewa^ the wine h process if fime^ 
caasiaetbaexiracure fnptter or mooksge 
posited, as well as the eoklfwv «l,iad^lye<rti| w 
wines* and thm dipHniahhiip thafr^Oia of Ohrt^ 
At the aano ihpeiit dm3w thw toh^ppia ^ 
vontsthrt peci^r iada^Mdda deli^y wall 
to'driekert qf^oedwiae* but qidtdfhup^rtUpWile i« « 
Bddah drinkers of Pert laWtart sense, we^y 
considee that Hlr ari$> the bod wwes bhidi wWjijiw 
ilw BMdielKe; those yrhioh bawb 00 wioo^ 0 " 
ffca* wd whose whole merit Shpadyb tbewstredil^, 
Whalaertaf a oenapeuad if vilqide ef * *i^ 
wift brandy eimbl fo kf fcw® »th«»o who d^ . 
what kealM ^sbea wine.^J|ut a depraved Mik ; 
hae rendered jt wscassfry to oar uutlou y TO (bu* » ^ 
dy used, OTOM iW Portugal ^ 


is hufely used. OTOM «r>o^ 
Spi^rOf which the Oh>sP<su|t uril 
stroBfabeedp. We miq timok, iirt 
for bih«s oendemQpd 40 ,drk>k whi 


i»tpf b« 
(helQcthuan 
what Mr ?3j 



IW tdsa^reodlnsbovfelM, MdrctaddafliganecBli 
toulaffifiMTOSr c B t|| Wh fi«lriMTO*art otter la. 
ferior whirt wbkh ]iiai.Ba| dMea bdo the ehunieraF 
don; aai^kriiy mhripir>tIir|VenMr wttnber Of 
thetfi iiiihiOUtM^^ saaihet ia sap. 


ter wines 


TOg necessary to refeeroe nlttub Of ttae Mat* 
tWrtndeliiinoiiWraeMeaU* " 


B»dMMPfrl(^lltt,rti 


'We musc^llbstiirdMSskf^t^^ 
ttlMe which paJBitBarinlbriirtiiMelsd^ 
of the Iks mdllWMftdIlodoor 0 M eil brfif redaee 

of tba.blmrTOa>, ibabig gmrioiRy'tlbsrrtfip aariB 

soldwt.liigh ilnsibct dirtriettAfcdMa''dllc;; 

sest of the bettor i^inet already mentloDeik there Ore 

TOl» VX. rABT IX. 


sectMei 


wiaea requirt nest (taaijUhodBe, ifhiTOver wfitskrt 

ther^haa^ in wind, Me may be sure ft’b 
a tCMe eiAriently parcepublO to tbose^ho know 
wbateaal wifM is. '' t* . < 

Mito wines hare so little fiavw naturpUy, that 
tb^Tro aoar^ to* opnsajswta W ppisetaany.* 
Tbaseldaftw, lode^ fjMMmwAdus t^ty in any 
saMtdegtae« an^qfdMfftwnj^ ptepor- 

tioaiibMb VWhigfwily#!^^ 

IMMge andSngS^ rhre: ^ed, Uu»aara 
ripnhtbe only TO aip l eatanA alter tbein, WCJ^ . 
od|[dS»dfaefi»IM‘<^ 

lUK«iTOs«i'llliMriTOt wibga ,wNbh, pouets^aijw 

wett'^ka^MVBdTOse ids» art bnt p bmall ^tt of 
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WIN.E.M*4,KINd^y 

Ute total number in thi» class ; being tdnwstliBiite|il aliiq aw|i<!tictt to use the dyeing woods, 

to Paxaret and the Muscat wtnea, among which BroBU jfmi for obtaining the same 


vesaltcs stands first; Constantia has rathcf a tasUl 
than a flavour; and what the ordinwy sweet Spanlfb. 
wines possess.is rather bad than good; though,.like^. 
the taste of Sherry, and Porter, and Olives, they may; 
become agreeable by.habit. 

Bixeepting these cases, and a few among. thb 
Italian wines, which we cannot afford room to detail, 
many oj^ tliu flavours found in wines are commupicaU 
ed by art; and this forms part of the business of the 
manufacturer and merchant. Much of this is a se¬ 
cret, but some of the substances used for this pur.< 
pose are known. The taste of Greece ia now, 
os it was in ancient times, to perfume its wines with 
turpentine—tlie viita picata of the ancients, and 
this is effected ^ putting turpentine qr rosin into 
the casks. In'lflritain, our Chivalrous and Ba¬ 
ronial ancestors perfumed their wines with every 
strange ingredient that can be imagined; but that 
was (he age of spiccry and perfumes («id he who eat 
cinnamon with Ins pork, might drink ambergrease 
in his wine. . . 

The flavour of Madeira is nothing; but. which 
we know is given by means of bitter almonds, and, 
we believe, of sweet almonds also $ and the same 
practice is followed for the wines of Saint Lucar. 
That which is called the barrachio taste in .wine is 
for the most part that of the tar witli whudi the 
seams are secured. In Sherry, the flavour seems 
produced by the destruction of the acid, the conse¬ 
quence of tlic lime used, and possibly by name other 
action of that substance on the fruit. Oiie of the 
nuwt common ipgredients used for flavouring wines 
is .oak chips; and from this the wretched Lisbon 
wines ocquire the iittic taste. they have. Orris root 
k also a common ingredient: apd the hig^ flavour^ 
wine of Johannesberg is imitated by a proporUon llr 
rose water. The orris root gives a very agreeable 


tndsj’^Tllg elder hfn^t which is full of colour. Is 
^dlP nsofted, to s and .{p Pnrtugal it used to be ex- 
tUUMvely Ciflttvatcd for tho purpose of dyeing Port 
Wi^> When white wines ore thought too pale 
for itlie market, they are coloured browner by 
means of the well-known ingredient burnt sugar 
and the chips of oak also produce the same effect. 

By some means also iron.,find8 its way into sonic of 
the French wipes, and thns^ on exposure to air, they 
become black. This unp)eai»nt eflect is not unusual 
in the sweet wines from tlm fputh of Franco. 

This property relates atmust exclusively to thcnrUi.riM.it 
wines of Champagne, and it is one tliat may err in '^vincs. 
excess or defect. It is already apparent, that it is the 
produce of on unfinUbed feripentatjon, and, tiiere- 
fore, a. due degree of it must depend mainly on the 
proper management of this process. It is secured 
by bottliagf^tbe proper season^ March, and before 
tlie fermentation ia exhausted; and, if in danger of 
excess, it is restrained or dipUniBied by racking, or 
dccantingi^ imd sulpimrmg. But it happens not uii- 
frequently tbat it falji|.|ltogethec; either from acci¬ 
dent in the management, p^/a bad season; from 
faults in' the fruit, or fermet^tion carried too far, 
or a weak wine exhausting itself unexpectedly. In 
this case the remedy is to introduce'sugar, not only 
into^tlie casks but into, the bottles. In the first cose, 
the fernisotation is renewed, and the wine may tlius 
becnoae legitimate and good. In ^he other, Uic ef¬ 
fect is far diflerent, and not good ; and hence it is 
that all the very BweetCb8!4pagDo wines arc bad or in¬ 
different. These are. in fact, a mixture of wine and 
sugar, rpthec than proper wine.. And, in this case, 
the effect of the sugor^is. not.tp produce a new fer¬ 
mentation, but to disengage the carbonic acid of the 
wine; as a salt or apy other soluble substance would 
do, by a superior ^nity,..,^.^o gain this end, tlie so- 


flavour, and is used io France; and there, also, it is lid sugar is corked up in tHft.))ottla;.so.tbatlbe dis- 

_ _11._: J _ __•_ —Lj_„ _ _r» .1 


the custom to use rasplmcries anfl other highly per- 
.throed fruits. A very agraeablc flavour is also said 
to be produced by wormwood* The flowers of the 
vine itself are alao used for-the same purpose, tlieir 
luncll much resembling - that, of our nugnonette. 
This last is.on ancient practice in Egypt. .. . 

The method of gaining this epfl requires some de¬ 
licacy and attention. In particular, care ia taken 
that it be not overdone. Aa the full fermentation 
vpqjd destroy the ipore volatile .flavours, tliese sub¬ 
stances hro only introduced towards its decline. In 
Madeira the nut-oake k put into the cask. Flowers 
are suspended in a net or cloth, either in the fluid or 


engaged gas is retained.^ under the pressure of the 
cork, ready to fly out whenevqpv^at is .removed. 

Thus.Champagne, which-bos be^desiroyed by age, 
is rendered, at opsc, -both sweet and effervescent; 
and this, however convenient a secret it nmy. bo to 
the pmscisor, iq but a fraud, and- a very common one 
too. ■ I 

The acidity, or the pricked taste,, of si^s, is a Acidity or 
fault whicbtigerbaps, j^ght ne.ver to be corrected, vviuis. 
as, in ihis case, tho wsito is geoftally spoiled, .^liis 
nevertheless is .done, andspmetinei. to a cimsidetobic 
extent. Acidiijf arising from tartorous a^, or even 
from malic.acio, if that r^y be the acw .in wines 


the vacant part of the cask, and tliiu a small quantity which is not tortarovs, mto be a virtue-anda quality ; 
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of rospbeities commiuiicate a very considerable fla¬ 
vour. 

of Tiic colouring of wina is also part of the business 
. of the maker; because colppr is, in a good measure, 
a matter of fin^ion and Some, grapes .contain 

nalutolly very-Uttlo.colour, wj^dlejtoBt.of the Claret 
.j^e, and many of the ^apes of S^*n, are .ffighly 
^ barged with the colouring principle. We -aktiKly 
explained that the colour was contained exdLuiiiiely 
in the husk. These latter wines we pflen, there¬ 
fore, selected end reserved for this particular pur- 


as it is very remarkably,In. Hock,. Bi^^jis often 
thought otherwise, even wh^n it is the Mmral pro¬ 
perty of the wiua, arising, frem its qwn native acid, 
and offer a correct fermentation.. 4ln this case, 
meana ace applied to rmaedy,it,,/is^ disease in the 
wine. I»the.ni 4 fufi>cture of Sheriy,Jtwa8 already re¬ 
marked, that Ikae was used to Pipvjcnf it, and this is 
.eiso ajqdied in other eases, whplim'^r^is in ex¬ 
cess, as. the tartrito of luae is skid can be 

fined down and . separated by raekhig. It bss been 
' the fashion to use lead, metallic lead, fur this pur- 
10 
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po3C; nnd, in Erance, It tbhMtly oMdr ^ 
in the wines congumeti iir Fi^. .-It war 
' vered, and the act made penal ;''ind, if not-abaiMlbii^ 
L’d entirely^j it is lets tisra at ptwent er^jr 
Tiiat this tar‘a poisonotii substance is itxrtveTlithoiiriai' 
But that has been overrated in this partieular eiMiB^' 
The tartrite of lead; like that of lime, is insolah&; 
so that, niter the lead had done its duty, it wat dll* 
charged by racking aiid fitting. Had tills not been 
the case, all Paris, at the time we speak of, most 
have been poisoned. ' Yet it it a substance that 
ought not to be used; liidause,' in an acid wine, as* 
cescent from fermentirtiiQtb it wight produce either 
white lead, or subcatbbfidle of le^,- or else sugar of 
lead, acetite; both of them poisons^ if in diifisrent 
degrees. 

For the acidity of wine from the commencement 
of the acetous fermentatitm, there ia no proper reme^ 
dy. It may be checked; if Udeen ior time, as H 
would be prevented, by Car^ui sulpfifirhig. Here 
lead is highly pernicious; and it need'scarcefy be 
said, that to add sugar of lead, as has been done 
from ignorance and inud united, n to -add a poison 
without even obtahting a remedy, dwl^ and lime 
may be used with Idip^ity;''^Yet neither can these, 
and far less alkalies/Wbsed to such an extent as to 
cure the disease; as they unite to the other acids, 
and also decompose and destroy the wine. To pre¬ 
vent it as far as. possible, when commenced, a low 
temperature, anS. ^tteful exclusion fTom the air, aiw 
necessary. But if inust bo remeAbered that iir wfil 
find access, not merely through cork, but through 
sealing-wax, and, indofd^-^rough aU rosins also; 
and thus there can bd'etf complete security; the 
best being that of placing-^e bottles on their skies, 
so that the fioid itteif bediimes its own cork. The 
Italian practice of using oil la thtu'.ftr safer; but it 
is balanced by' ita'varioul fnconveniehces. 

Ropiness is a dlsease'ahpaost peculiar to the wines of 
Champimne', and lik cimjatiy if very obicure. It 
is not a'destruction of'^e'wme, although it mate¬ 
rially injures i^ih^Ottil find other qualities. It oc¬ 
curs in this ndni/ from the quantity of extractive 
matter which it still' contains, and wbiiA is that by 
which the fermentation is maintained. It is conceiv¬ 
ed to arise from ihU-'ai^&n of* oxygen on this sub- 
stance, oonverthig it into a matter analogous to fi- 
brinc/^tead'-i^-changing the whole into vinegar. 
Tlius' it resembles dto muc^ginous t^ep'osit of vine¬ 
gar called' the' Wliliev.' I#tfae batObs, it may be 
Often cut-ed merely by hoatrby'e^sww to the eun, 
or by ImMienion in tM^watei*.^ when obstinate/ it 
is remedied by unca^g, WOd by agitation; by ex¬ 
posing .fhe- fluid to the 1m. '-It iswid also td'lm re- 
maved%y a smali'.qdantity of noy vegetable acid/as 
it also ti by Sugar; but Wnad bn-nls^ scale, it re- 
quires the process of fining-.' • ' * 

uatiUngsnd It is held* essedtiaf by the '^^neb; who are our 
iviiorageef chief tpachersintctcty-thing that eOlatfis to wine, 
that a wine defflir should hot mdy bO dry, but pte 
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wiaies of that eottttry, however/ the rule stilFholda 
good: and very coniF>cuoaaly too with regard to the 
WittM of Bu^hdyimd-Ouilmpagae. It is equaUy 
trn# of the finer 'and* l^ter Italian wines. The 
yiniea'of‘Spain'ahd "Portugal- seem to defy every 
thing.' Tt is also held by the Frend) most essential, 
that a cellar should not bo subject to tiiorotation of 
carriages'; the reasbn of which is plain enbtt|^i; -and 
that it should be free of bad sinells. As to hioitture, 
however. Wo must remark, that, like heat, It seema to 
accelerbte the droositidn and consequent ripeidng 
of Port wines. Oft bottling, wo nSM siy notldi^'; 
only kit it bo remembered that corks caanotbe tkw 
good, bat that-no precaution will absolotely prevent 
ail communication through a cork,' boWevor secured 
andsehled. - ■>. 

The rules. ’Which, we have thiuf ghren are all of a Makina of 
general nature; and though soihls of the particular 
distinctions in the modes of making the severai-ciask 
ses of wine mfeht be understood from ^em, there 
arc yet a feW'weties to be explained; while an ex^ 
ample fVom UtCh of the four clssist'into which we 
divided wines, will render the subje^ttore inteiiigible. 

The attenUons required In Cfiairlj[>Bgno wines arc champagne 
perheps the most minute, and the most compKeated, 
and they therefore stand most In need of bang dts 
tailed. Champagne is a late oonatry, and it firSN 
quently happens that the frosts have arrived before 
the grapes are ripe. Of course, it is an imperfect 
vintage. 'Yet, in a-certain sense, this is an advan¬ 
tage ; while it has also condemned that country, in a 
great 'measure, to limit-ifseif to this particular class 
of wine. A very brisk wine is not easily secured 
from grapes absolutely ripe; and thus the Mlf-ripen- 
od fruit of this district is bjrougbt into use. Yet 
the best of these wines, the finest class of'Siitery, 
rarely semt in this country, is made from the ripened 
grapes. And hence it a, that the best of the Cimai- 
pagne- wines arc those wbidi are least brisk or 
violent, and that great violence is a characteristio of v 
the inferior kinds. When there id violence and ji<|" 
sweetness both, we may easily conjecture what the 
wine is; and in those, as mi^t be expected, there 
is no flavour. 

The finest wine is thus produced here by a very 
light pressure of the grapes; in which case only rite 
ripest give out their juice- 

It is held necessary to gather them when the morli* 
ing dew is oflj to prevent water being added to tlic 
juice. The next pressure, and the least rqie grapes, 
are reserved for the inferior ctaHms. When the juice 
k poured into the vat, it remains one night only, the 
seeds being earefuiiy separated. In all cases alto, 
the greatest care is taken to separate damaged grapes 
or’rotten Ones; and it is as much from this neglect 
at lAy thing, that the common Italian wines are so 
bad. If the Champagne is to be red, the fermenta¬ 
tion is lufRsred to-prMWUd. on tho husks a ikdelong¬ 
er;' for- the puipose -if^&MCting the colour; and 
according to thi.lCiagfh'wmB process, wo have the 


served in a vuiy imiftrm state of t^peraturo, as near ' osfl de penirix', and the pink and red wines 
to the mean |n^ heat of the countiy as possible, we lemarked beibre, this injures the flavour, as all 
We ba^aliwidy shown, hovrovw,'when this rUle IfMtfjudges of Champagne know, 
may be usefully departed from,’ for the purpose of «When the Hquor is transferred to the cask, tho 
accelerating the ripening of wines. In the ddicato discharge Urflyeast at tho bung-hola ui encouraged for 
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Wmi- ten or twelve dajli { and when the fermentation hag , ;«i)|ni!f«^e swett.wipea vaiy; but they.will be found 
Makii)};- become moderate, the bung » put down^ and a>on onejior-frthgr of the principles already Making, 
hole ia made by jt» side. This hole is oocasionalljr.^'^’lliilf^gm^ In u in the making of Florence 
opened to givavent to the air, for a space of eight' "HKhitl^^AlhnnentBtw^ quelled by repeated rack- 
or ten days; when nu more air ill dischat^ged, fiesb ' lAg.'aq#abin30g. Thus the other processes are part* 


Burgundy 
and ll<‘Ur- 
drnii\ 
Witifs. 


wine is introduced, so as to keep the cask constantly 
full to the bung-hole. This operation is continued 
wben necessary, till the end ot December, when the 
wine generally becomes ctenr. It is then racked in¬ 
to a fresh cask, and hned. After tliis, it begins to 
ferment again,das'ing a portion of its sweetoMs, and 
improving in qdaiity. If too sweet, it is hot daunt¬ 
ed and fined till the fermentation has been renewed 
by agitation. As the fineness of this wine is one of its 
essential qualities, and one difficult to obtain, on ac¬ 
count of its perpq^al Ibrmcntation, it is racked and 
fined-a second tM^.and tlius it,remains till March. 
In March it is b^Bed : yet still it ferments, tliougli 
corked, and again it begins to deposit. In the best 
wine-s, it thus remains from fifteen to eighteen montIi.s 
in the cellar, when it is bottled oveit 'again, and is 
then manketablo. The inferior kinds'H^c seldom bot¬ 
tled twice; bnt.^aB expedient is used instead, to get 
rid of the sediment. For this purpose, tho bottles 
are ranged in frames with their necks downwards; 
and when the sediment has been collected in the 
neck, the cork is dexterously drawn, and again repla¬ 
ced, after which the bottles are tilled and completed 
for the market. There are varieties also in this ge¬ 
neral process,'such as that of suffering the wine to 
remain in the cask for a year or more on its lees; but 
we need not enter into these collateral details. 

There is little difference in the practice of Burgun- 


ly.'bf entirely saved. But it is necessary that very 
sweotand rich grapes should be used if tliis process is 
to be followed. 'Foensure sweetness, on the principles 
formerly laid down, the grapes of Tokay are partial¬ 
ly dried before they are jssed; and this is also done for 
the wines of Cypriui, add ftw some oi'those of France 
and Spain. The remaining'.processes, consisting in 
sulphuring, &c. need not ^detailed again, as they 
are nearly the same in all countries. 

In Dporto, for the dry wines, the practice is to Port. Ma- 
carry on the complete fermentation of the must in ddro. Ac. 
the vats. Tlie wine is then introduced into large 
tuns, capable of holding twenty-five pipes each, and 
at this stage, the brandy is added at the discretion 
of the makgiijtri.In Madeira, the second or insensible 
fermentatimtiis effected in pipes, and, at the end of 
three months, the wine is racked; when a certain 
portion of brandy is-added. In both theso practices, 
it would'seem as if the.ttnion of {Ae brandy withtlie 
wine was less perfect thap it»ilght be rendered by 
a different management of part of the process. 

Hence, probably, it arises, ift a great measure, that 
the taste of brandy is so sensible in many of these 
winms In the best, tlie quantity is said to be about 
»'twen$i(^ part; but, in .foe worst class of Port 
winm^ it seems' sometimes to, amount to a fifth or 
more. The process followed in making Sherry is ra¬ 
ther more eomplicatcd.. The gr.<ipes, in this case 

j __" , . . . . . * 
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dv, except what refers to the retention of tlie carbo- are first slightly dried,and then sprinkled withquick- 

-:.I All *1...----■- lim,.. They are then wetted with brandy when in- 

troduced into tlie press, and a fartlier portiop is 
again added Uxthemust before fermentation, ft is 
highly probable that, by this practice,-the brandy is 
more perfectly combined ig. the wine, and the fluid 
rendered more unifonga; ami'hetioe also, probably, it 
m'ises,^t]iat the taste of brandy is nirt to be percei ved 
in gemiioe Shmy, though often fejn;} in those baser 
iimtations whicb are luanufacturedjfrom the tasteless 
winea of the Canary Island^ and of ofoer parts of 
Sjiain. The . remainder .pf the,-.,process for Sherry 
cousiats in rackingre^atfcdly at intervals of a month 
or two i fresh brandy in small quantities being added 
at each stage of this process^ 

,We may, iB|XMiclu8iop»rei8nrk, Uiatm the attempts 
to make wineam opr oi^ counttsy.ftmn native frutts, 
tho same ruJos are of univmisala^Ucatioivanddiat^ 
attention to tliemiWould ra^r tliese domestic’pro. 
ceases more comply than ti% now are, and the re¬ 
info each ti|o when die.wino'is finislwd,‘sQaB to give etilts more valuable., In Britain, also, it,is easy to 
it sweetnest,' and prevent the -hazard of its running *n<dtP very good..win»ihrong-inun«.twre grap^iby the 
to the acetous stage; a rude and a bad process. > In addition of migai! in, the qeomwry propeirtikihk ; and 
the roanufacturo of Florence wine, the mutt is with- these wn be procured n-glmost any season, so that 
drawn from the vat as SDoa lgihelieadiss raised, and . might eveuJb«tt;oine an object ofqi^ty domes- 
the wine is tramferreff to g where it is only suf- ' tic epnweftoe,... Nor, is tjio jnaoqfoqtute limited to 
fered-to remain tllirty-»iiif^Ottrt,>wbin it is again de- fbc, Auit afone, .ju|Ce the leayes..abd.tendrils, by in- 
jj^ted into a fresh cask at the end of a few hofhrs, -u .t . 


nic acid. AM else i» the same: but great care is 
taken to clear these wines of their lees, as,froro their 
extreme delicacy, they would sqon lose thldr flavour, 
and also become sour. In the practiceuf Dourdeaux 
also, the first stages of tbc process arc the same, ex- 
cepting la es far as a«-longef fermentation in the 
husks is used to extract tlie colour from the red 
wines. But there is a difference as to the process 
of sulphuring, which is largely used in these, in the 
manner os already described. Thu red wines of 
Bourdeaux-are racked about the end of-Marclior 
the ^ginning of April, but the white in December; 
and in ail these wines, great'care is taken in all those 
circumstances which relate to 'Cleanliness; liowevcr 
.rude tha people, and the operations may appear on a 
aupeifiml view. 

In thC'druar ItaliafiSrines, the must is allowed to 
ferment combl^riy io the vat. In some vineyards, 
a quantity of seiected andlialMried grapes is thrown 
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i so on, until it is clear aud marketable. Thus it 
is completed in a short time, by little faiorc than the 
process of racking!' - 

Id different eountriet, the practices used for pro¬ 


fusion, admit of foe same tte^ment, gtid with the 
name results.,.!, V<irji;..tolerabie,wiu|k Perfectly resem¬ 
bling the wines of -l&ance, can foueiibersiiide, and 
at an expence of little, more than the very moderate 
co!St.of the sugar. . s If. r. t>.) 
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Woreotcr. WOIICESTKIISIIIRE, sa iakDU Enfiifb jftww- 
. ty in tlie Oxford circuitjj: Wid onrly in (n^ <W>ire of 
kingdom. It is boundfc^ uof.tQ^bj' 'Sttaf- 

and Bxtont. a"*! Shropshire?,.oft-^8ouih bjt GlsuBea- 

tcrshirev and on the cast by Warwicluhlte,u 
gurc is very irregular; and it is remarkable Ifir .^v« 
ing several detached portions scattered ahi(>tti9..^e 
neighbouring counties, which make it difficultitb be 
accurate in its dimemioos. It may be statad as 
about thirty miles in length, and twenty>four in 
breadth, and to be 756 square miles, or 503,010 
acres in extent i'. i, 

I'oirnfatum. According to the apisus taken in 1831, it appear. 

ed that the number of houses in the county were 
55,950, inhabited by 39,006 , families ; of whom 
11,926 were chiefly employed in agriculture, 18,566 
in trade, manufactures, or handicraft, and 5511 
were comprised in neither of those classes. The 
whole number of persons was 181,024'; of whom 
00,259 were males, and 94,165 fqs^p. The rate 
of increase between 1811 and 1831 llii. 15 per cent. 
F., 0 . »i titu There is a soft beauty on the iace of this county 
V Mill irhen viewed from any elevation, aaob as tlic .Mal- 
' ■’"'■u “1‘^vern or Abberlay Hills, e^ich is highly gratilying. 

From such spots tbe4tat« of its cultivation appears 
to great advantage^ults there are no parts of any con. 
siderablc extent so barren or neglected as to be dcs. 
titute of an agreeable and profitable verdure. With 
the exception of those hills, the former of which rise 
to the height; hi' 1440 feet, the wholfr cobnty con. 
sists of gentle undulations, wholly^ mdosed,- well 
wooded) and intersected by the great rivers hevern 
and Avon, and their sqyeral tributary streams. The 
abundance of orchardi^ of pear-trees and the scatter, 
ed hop plantations give a peculiar richness to the 


• 817 

W(,rrc«lcr- 

ihire. 


v\' C) ll - 

partaken largeVot the benefit communicated by in* 

.ternai navigation. The cariais are, the I'rent and 
;«evem, Uje Drbilwich, the Wcrcester and Binning- 
hani, elm Dudley and the Leominster. The town of 
Stourporj^ dscu into importanc<> since theexten- 
oSimt of cnipili, and exhibits a large mariinne town in 
the centre of the kingdom, connectingf iu various 
produenons in c Ibciis, and distributiiWH|bem where 
needed. gl 'V 

The manufaetures of the county ere^yarious and Mrinufsc- 
emcm'ive. Worcester produces great qiiaatitics of 
and some of the most beautiful porcelain. 

At biourbndg© are many glass-hotosea. Dudley is 
employed m the iron-irode, especially in making 
nails. At Bromsgrove some table-linen it made, 
and small articles of iron, simh as needles, nails, 
and tefiter4ipdks<-&idderraii)s(nj; baa attained mudh 
opulence by its manufactures efdarpett end of goods 
composed of silk and worsted, and of silk and mo- 
hair. At J^vesham there i( much oil and oiLeakv 
made froip linseed. Tlie productions of (lie county 
are oawly cottreyed to London, Xiveifwol, Bristol, 
or Hull, by inland navigation f ^Uod, from this state 
01 tliiugs. Its commerce is very extensive. 

1 supplies nearly one- Salt Spring., 

halt of England: with that indfapensabie article. The 
duty coHeoied there before the abatement of the tax 
amounted to more than L.1000 /ler day. The water, 
from winch the salt is made by evaporation, is more 
highly saturated than any other that has been diecc. 
vered. Ilesearches in the bowels of the earth have 
shown that a river oLsait water, about tweiity-two 
inches in depth, runs about 850 feet below the sur- 
face. Immediately above this subtOfraaean stream 
18 a Imd of gypsum isO feet thick. When this stra- 


—- _ _ -- - — — -->»■» luivK. Triion inis stra* 

autuifnal sConery. bveti tlio poorer parts of the i|||tum is penetrated by the borer, the spring rues to 
county. baawnt>il tho towns of Dndtwich and BrnmK. Uie aurflinn. anti uwliU o _il_« 


Rivtrii anil 
CanalH. 


county, bq^weeii the towns of Dniitwicb and Broms^ 
grove, have of late beon cultivated; and, though they 
do not rival in beauty, (he vale of Evesha.!!, they are 
far from, the aspect ofateriMty which they exhibited 
twenty years a^. The farms are generally of small 
extent, front^f^ty tc three hundred acres, and the 
cultivation is^neraUy well conducted. The arable 
land, which, in the rotation of crops, produces artifi¬ 
cial grasses, is sitimated to be 860,000 acres; the 
permanent grass land 100,000 acres, imd the woods, 
wastes, rivers, roads, sites of towns, and gardens, 
40,(^lk The crops of wheat, barley, and especially 
of beansr are more productive than the average of 
England. Hops are extehuively cultivated, and the 
' pear.trees are so abandantaod so productive as to af. 
ford perry for the o^mmon drinle-of the labourers in 
agriculture. ' There is no breed of cauta-peculiar to 
Worcestershire, as it ip found more profitable to buy 
oxeogli’'^ sheep in a lean condition from poorer dis* 
trictW kad'to.fittOn them iff Worcestershire, than to 
breed tliem oiilis ticfrioil.- 
Tlie grii^f rivers Severn and‘Avon are both navi, 
gable, the'fbril^t to an'CxtentJOf nsai^wo hundred- 
miles from itf'mouth," and the iaUsr to Stratford 
from its jttnctioii with die foroer. - The Severn 
abounds* salmon,-shad, and ’lampreys, though 
none dfl'thcw delicious fish aie ever known to ascend 
the Avon. The.other rivers are, the Stour, the Sal. 
warpe, the Lcddcn, and the Rea. This county has 


die surface, and yields a never-failing sup^y of wa¬ 
ter, so fully saturated, that no more salt can bedis. 
solveu in it. rhe-springt at Droitwich held in so¬ 
lution about one-fourth of their weight in salt; no 
odier in England holds more than a ninth. Thd »■- 
subterraneous river runs‘over « bed of rock salt; 
whose thickness has not yet been ascertained. Be¬ 
sides the springs at Droitwich, other mineral springs 
are found at Malvern, which aro resorted to for 
their healing properties, as well as for die pure air of 
die district, .The combinations of the Wells are.car- 
bonate of soda, carbonate of lime, carbonate of 
nesia, carbonate of iron, sulphate ofi soda, and mu¬ 
riate of soda. ^ 

Ihe tides derived from dfli. county arc. Marquis ™,i,i 
ut Worcestt-r; Kari of Beauchamp; Viscount Dud-Hrp^enta. 
.li^ and Ward; and Barons Foley, Lytticton, and (ion. 
Northwiok. Two members are returned to the House 
.of Commons by the county j two each from Worces- 
tfit, Droitwich, and Evesham, and ono from- Bewd- 
ley. 

Tlie most considerable places and their population 
are, Worcester, Dudley, ; Kidder¬ 

minster, 15,:^ }-.Bri>msgrove, TA 19 ; Stourbridge. 

JjOOOi Bewdlty, 8735 5 Evesham, 3-167. 

, Ampng numerous seats of noblemen and gentle- 
.vtgasn in this'county the most distinguished are, Ma- 
drcsfield. Lord Beauchamp; Hagley, Lord >Lyttle. 
ton; Qroome Court, Earl of Coventry j Norlhwick, 
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Sena. 
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Worccitw Lord Nortliwlck; Hartlebnry Caitle, Bishop of Won 
‘•'I” ceater; Dailtford. Warren Hastings; Omberslejr 
11 Court, Marquis ofDownsItirc; llcwel! Grange, Earl 
burel"* Plymouth j Hanbury Hall, John Phillfps; Over- 
bury, James Marlin; Winterdync ' WMItt. William 
Moselay; Westwood House, Sir Heiliwf Picking* 
ton; and Wbitcly Court, Lord Foley. 

See Nashe’s Survn oj Worcaterghire. —Pitt’s 
Agricultural A'amcy.-iBrewBr’s H^orcettershire. 

(w. w) 

ProgtMs of WUHTfiMBURO, a kingdom in the intcribf'of 
this (icmany, formed within the few last years obt of 

the ancient dachy of the same name, with the addi^' 
tion of aeveral smaller territories progressively conf* 
bincd with it, in the reigns of the two last Sovereigns, 
bjr an accommodatiw policy, and a sedulous regard 
to thetr'^'own intetl^^during the > ^ogress and con" 
elusion of the Frenis Revolution^ By an armistice 
made with France in 1796, all the territories on the 
left bank of the Rhine were ceded to that power; 
but by the opportune peace of LunHitilfe in 1801, 
and a ^aratc treaty which followed aeh ehnsequence 
of it, Wurtemborg'Was raised to the dignity of a 
grand duchy, and Obtained several districts which 
bad been either portions of (mUl independent states 
or eccicaiastical dominions. Among these were the 
cities of Heilbron, Gmdnd, Hall, Kothwcil, and some 
others, with the districts around them. The whole 
of these acquisitions extended over 633 square miles, 
and contained 113,000 inhabitants. The former 
territory on the left of the Rhine being only 165 
square miles, with 50,000 inhabitants, Wurtemburg 
was considerably augmented. ' In December 180.5, 
in consequence of the part taken ia the war between 
France and Austria, thwkingly dignity was assumed, 
and the possession of several other portinnsguaranteeiln 
by the former power. These aMuisitions Compre¬ 
hended several diftricta on the Danube, whose inha¬ 
bitants were'intimated to be 158,000. In 1806, 
when tlie Confbderation of the Rhine-was formed, 

. 4'*'Wurtemburg joined it, and stipulated to contribute 
to its support 12,000 me6; Inconsequence of which, 
other comiderablo additions to its territory were 
made. Several exchanges of dominion took place 
with Bldcn and Bavaria; but rather for the sake of 
rendering the limits more distinct then to increase 
possessions. TIte part taken by Wurtemburg in the 
wars declared-by France against Prussia in 1806, 
and against Austria in i80p, led to a further aug- 
roentarioo.; and by ^loosing the precise moment 
for dcsertmg the cause'Of Buohaparte in ISIS, the 
King was enabled, at the subsequent Congress of 
Vienna, to obtain the Sanction of ail the greet Euro¬ 
pean powers to the title he had assumed, and- to the 
tivritory diat had been acqUirejlli' The kingdom of 
Wurtemburg was thus fixed in the condition describ. 
ed in the following pages. 

nmmiiarU's Tho whole 'is nearly incioiid between Baden and 
»nil Kutfnt. Bavaria, the former bounding k on tho western and 
northernend the latter*^ otr the eastern' and 
southeitf^kccpt that on one part of its southetw 
frontiei^illhe I.ake of Constance separate it ftom 
Switohrfand. It is of an irregular form, extending 
froin< 47® 35' to 49® 35' north lethcde. On a very 
small portion of ftt northern bOtUidary, it'comes in 
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coidhct the gMod duehy of Ilesse Darmstadt. Witnem. 
Ite sHiilillisttent k 7579t;iquare miles, or 4,846,720 
. acres*'. 

>' "TKp ebeJ^ht djviSHme of the duchy of Wurtem-Division* 
'biti^ireih''''wrfous, accordihg to their position and nnd ropul*. 
jreu.m!,tielMeV and the additional territories, tliat had 
B^ii-i^ntly acquired, were in very irregular and 
unequal aiiotments. Of late, a new division Ims 
taken place into cicclcs, which are again subdivided 
in tfberamts or Bailiewicka'i besides these circles, 
capital, the city of Stuttgart, fbrais by- itself a 
separate division, though its iffltobitants aro included 
1 b the population returns of dti Neckar circle. 

The circles, their extent atld population, are. 



Extent in 
Statute 
Acrei. 

Popula¬ 

tion, 

Circle of the-M^ar,........ 

(Mrcle of - . 

904,820 

1,818,400 

1,204,480 

1,468,160 

SHi.sflg 
318,999 
360,951 
360,84<. 

Circle of the Black Forest,... 

Circle of the'Daaube,.. 

•?«■. ■ 

5 

360 

1,425,794 


This population is found in 130 cities (having or 
formerly having had walls), 128 market'towns, 1115 
parisheo, 558 hamlets, 2591 farms, and 269 castles 
oFt eeattf'rhf .-the^'/iobiiity. The increase of popula- 
ttuBr'oailhilifaNaed fay tlte excess of births over deaths, 
has been about 10,000 on an average of several 
years. 

The inhabitants are partly of Swriliian, and partly Dinirct. 
of Franconian origin, and retain the peculiar pro- 
. nunciotion of the raceri^ftom which they are de¬ 
scended. With th«e ore also some sel^^ents of 
the Waldenses. The Swatuans make use: of many 
words very different from the other German people, 
and adopt many variationa- iD- the idioitMiQoti known 
elsewhere. - 'ThoSo may be observed 4o-dter at 
every ten Or twelve mites in tnyeiiNfa||'‘ through the 

The pravoiling religion in Old Wurtemburg was iidigioD. 
tho Lutheran, fCr which it sufiered most severely 
during the Thirty Years' War.- Jfo. toleration was 
grant^ to any other sect except to the Waldenses, 
and they were confined within pteacribed.'fj^itB, 
and even in those spots w«v under some strict regu- 
lationSi and excluded froA the rights of citiaensiiip. 

Since 1806^ the three religioas parties haveenjoyed. 
the Area exereish ef \their 'modm of worship, and a 
participaltew ia all civic rigbtli with eligibility to all 
public offices. The Xiiitbet«ps..ja the: whole king¬ 
dom are 950,008, ■ the. Codmltcs’ about 4!^,U00. 

There are many seotarien aubb u Smratistl^qSap- 
tistt, llernhutten»addolhea,.whoarlmeitluer favour¬ 
ed nor-iperaoeut^ bjr the . goveromenViK Through 
the whole of Feetestant Wurtembiuig, mere are a 
great number of peifons distiaguiibM fay the appel¬ 
lation of Pietists, whn hdd thdir private meetings for 
devotion,, but do not Jo other respects s^r^ftom 
their churches. The iiUtheraa cbuochv vikm the 
direction of six suuerintendonts, whose dtocescs'are 
divided into fifty ueaconrics, and supplied with Si 8 
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pastors. The CatholH»..W6 gswmod^^ »V(ear 
General, who is assisted bv a eouncU ehnriltU'tig oi’ 
clerical and lay members, tUpriests uadev tll^ fMV 
about 610. The Lutberel^ergy ue, ia.gMUSf^ 
better supported, and taken from a soqMwhsif 
class of people, than in most of theiotber patlis of 
Protestant Germany. The Jews who have es|iijU^« 
cd themselves chiefly in the new provinces of-WBr> 
teniburg amount to about 8000 persons. 

Pew puts of Germany have exhibited more or bet> 
ter specimens of knowledge and talent than liave 
been produced froD;(,,the -institutions for education in 
Wurtemburg. The stjHc has, for Us population, more 
means for acquirings learning. The classical cn> 
dowed schools are nfey-five, from which the thcolo* 
gical pupils are transferred to the University of Tu> 
bingen, where they are maintained from the funds 
of the institution. In these establishments the pu* 
pils arc not conflned to mere profewMomd pursuits, 
but have their attention directed-^igener^ know- 
ledge. The University of Tubingfll nas long been 
considered one of tbe best in Germany. There are, 
besidea, the Gymnasium at Stutti^, and seminaries 
for the Protestant clergy at MuulbroQo, Schoenthal, 
Ulm, Hetlbron, and Ochn'engen, and fur Catholics 
at Rothenburg, Rothweil, and Ellwang. Schools 
for instructing the poorer classes of the people are 
amply provided in every part of the kingdom, eo 
that the knowledge of reading, writing,^nd.ariUltBe> 
tic, is almost nnivenal. No vilii^ is jlithont its 
school, and scarcely a market towa wilkd^B eiossi- 
cal instructor. ' - 

The kingdom may be considered as hilly, if not 
mountainous. On the eastern part is tbe group of 
the Swabian Alps, and on the western the Jllack 
Purest, a continuation oPflio Swiss Alps. The high¬ 
est points of these two groups of elevations are from 
!t5oa to S8(X) feet. The eastern are not so lofty as 
the western ranges of bills, but they are more bleak, 
raw, and unhealthy.' These are no plains, but some 
i:.\tcnsive and- beautiful valleys, highly fruitful, of 
which that ofthe Neckar, with its branches, and that 
of the Danubd from Tutlingcn to Ulm, aic tbe most 
celebrated. The various smaller valleys, running up 
between tbe hills, and terminating on the books of 
the several-rivers, present rich and- beautiful pro¬ 
spects. llie woods are extensive, and contain aU 
mold every kbdijAl forest tree; but the absence of 
hedge-rows is a (^at drawback to the beauty of the 
country in most parts of tbe kingdom. Tbe scenery 
is much indebted to the rivers t^-tho severs! tribu- 
ury streams, which ran through all tbe valleys. The 
Neckar rises in the southern extremity of Wurtem- 
burg, and, with many.windin^s, leaves the kingdom 
m id,northern frontler, tn -iCs, course to join the 
Rhtn& It coileets Uio waters-of the Kocker, the 
Jaxt, tbe Remtj the £na,.the Erras, and the Zaber. 
The Danube rises in flils- kii^om, from tho moun¬ 
tains of the Slack Forastj ana Iwves It at Ulm, on 
the frontiers of Bavaria. It k increased ^ the se¬ 
veral streams of the Bier and the Brents. The Tau¬ 
ber,, io th^Aorth, is one of those streams which con. 
tribute to we waters of the Main. The Schusien and 
the Argcn are two small rivers tliat empty them¬ 
selves into th^Lake of Constance. That lake bor¬ 
ders A small Dart of the kinodom. The Fedcr Lake 


about three mites in lengUi and breadth, and those cf Wurtem- 
Laufen knd Flaficii, which are smaUer, lie within its . . 

boundaries. 

The land of Wurtemburg has been recently thus Agrtadtare, 
biassed: meadews 6i0,000, arable 1,620,000, woods 
and..fl)iestB 1,520,000, and vineyards 61,000acres; the”"**'"***' 
remainder is either waste or occupied by . the lakes, 
rivers, ciUes, and towns. In no part of^grraany is 
80 much attention directed to agricult^ as in this 
kingdom, and in no part of it are the practices so gc- 
nei^ly good. The cultivation of green.orcqnis much 
; turnips, but more espcc^y mangel wurxel, 
grown to clear tbe land from wee^ and to it great 
extent have superseded the former mode of fitllowing. 

Potatoes are very exteiuively cultiyated, and notonty 
form tbe chief fi>(Ml of tbe wor^e classes,,, but'.gna 
used for the piVF|D*e of Wndy, m wdd as 

feoding catt||, ''The rape aAtl peppy plants are 
grown for making oil; aim that which is expressed 
from the lottgr is found to be equal, if not.sujierior, 
for the use^gf the table, to the oil of ollyes. Hemp 
and flax ate raised in abundance^ tho former chiefly 
in the middle provinces, and tlm latter most exteit- 
sivcly in the district of the Black .Forest. The har¬ 
vests of corn are tolerably productive of wheat, rye, 
oats, and, in some of the warmer districts, of maize. 

The supply of groin is estimated for tbo whole king¬ 
dom at about 23,000,000 budiels, from whidi, as po¬ 
tatoes are extensively used for food, some is every 
year scot to supply the wants of the neJehbouring 
states. The woods afford more fuel and building 
materials than is depjanded for domestic consump- > 
tion, and the surplus, by means of Uie rivers, is con¬ 
veyed to the countries lower down the several 
streams. The vineyards produce abundance of wine, 
and, theugh generally not of a good quality, and 
mudt of it very its culture it foupd very bene¬ 
ficial. The best mnes usually comprehendeu Tn the 

f eoerol class of Neckar wine are those made on the 
ills near the old castle of Wurtemburg, at Uhljmch, 

Feldbach, Upper andLow,er Turkheim, Lichtenberg,’^. . 
Roaswag, Mauibroun, and Taubertbal. The most^'^ 
productive vineyards are those on the western bor¬ 
ders of tbe .eastern Alps, where a single acre has 
been known to yield mpre than 2000 gdlons; but it 
more resembles vinegar tlian wine, it is gener^ly 
remarked that the Neckar wines have much deterio¬ 
rated of late years; which is attributed to n^ligencc 
in the choice of the most proper plants, qnd to atten¬ 
tion being principally pud to such as field much, 
rather than to> such as yi<d4i- the best w/ne. Tbe 
wine made in tbe year 1811, as was the case on the 
banks of the Rhine, and in most parts of Germany, 
was of an unusually good quality; and such of 
it as now remains sells for 300 florins the emir, 
whilst tlie wines of later years arc not worth more 
than 130 florins. The whole value of the wines 
made in tbe kingdpjpgi.Dn an average, is L.400,000 
Sterling. -)> , 

Thecattlein \^ui4dmburg have been carefully at-Caul 
tended to, and Uie cows especially arc of a very good 
dcscriptiou; which is attributed to the care in im¬ 
proving tlie breed, and to their being generally stall- 
fed, or soiled with groen food. The buttsr is excel¬ 
lent, and in many districts good cheese is made; bet 
the last less extensively thait. with due nains. it miubt 
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vvuru-in. |>c. The slicep have been much improved by coii- 
slant crossinga between the old races of the country 
and thoac of the Jlousiiloiv and Merino breeds, and 
now the greater purt of tlic Hacks arc of the finc- 
woolled kind. The bret d of horses was at one time 
much improved by the introduction of Holstein and 
Knglish Stallions ; of late years they Jtave been retro¬ 
grading, but the government lias now been induced 
to take Steps, by introducing studs of the best horses, 
for im[>roving them again. Tire number of cattle, iu 
the year 18w, was thus enumerated : horses 80,870, 
cows 59J),4'90, sheep 488,940, swine ll4,!;200, goats 
16 , 620 , asses 1008. 

Kitlirriix. The fislierics avc very productive botli in the lakes 
and the rivers. The Lake of Constance, especially, 
alfordK abundance bf salmon-trout, perch, carp, and 
barbel; the other iirtr'M and tiie rivers yield trout, 
c'els, barbel, pike, khd several other kinds of fish; 
and in the Feder Lake, the shad is found of a very 
large siac. 

Minerals. TJnj only mines that ore extensively worked are 
those of iron, at Neuhausen, Fluorn, Neuenberg, 
Aalen, and Wasscralfingen. The ore from these mines 
is prepared both by smelting and the hammer, and 
supply the manufacturers of Fredicksthal, Christoplis- 
that, Ludwigsthal Harras, and Meidenheim, with 
minerals for their cutlery and ironmongery. Tlicre 
arc saline springs at Hall, 8ultz, Ofleimu, and Weis- 
bacli, from whence is annually made about 8000 tons 
of culinary salt; and a new spring, lately opened at 
Koebendurf, promises to atford u more copious sup¬ 
ply, so as to dispense with the quantity of that cam* 
luodity now purchased from the kingdom of Bavaria. 

Mamifar. The chief manufactory of Wurtemhurg is that of 

turvii. linen. The inhabitants of lltc eastern Alps and of 
the Black Forest are employed in this brancli of in¬ 
dustry. In tliose districts, almost ^very fcinalu is oc¬ 
cupied, in the winter, in'spinning; ami every peasant 
is a weaver. Both hne and coarse linen is produced, 
and also diaper and saii-cloth. In iMunsengen, there 
is a manufactory for damask table linen, whieb pro¬ 
duces most excellent goods. In some paru of the 
kingdom, the feinaies find employment in making a 
coarse kind of bone lace. 'I’ho clutit manufactures 
are inconsiderable, and seem la be far from flourish¬ 
ing; and much of the wool clipped within the king¬ 
dom is either exported in the raw state, or, afler be¬ 
ing spun, to the neighbouring countries. Cotton 
spinning and weaving iiavn been introduced at seve¬ 
ral places, but those establishments are in a languish¬ 
ing state. Leather, glass, paper, snuff, beer, hard¬ 
ware, cutlery, with oil, pitch, (ar, and potasii, are all 
made in dift'ereiit parts of the kingdom. The brew¬ 
eries, and especially the distilleries, arc numerous. 

‘ In the large village of Mossingep are no less than 
iiSO stills for aiding brandy and whisky. This la 
the country for making wooden clocks, and those 
works produced in Wurtemhurg, or fcom natives of 
it, who have transferred their labour to oilior coun¬ 
tries, are to be seen in almost every part ol Europe, 
Commi.'Tre. The chief commerce of Witrtemburg consists iw 
the exchange of it.s commodities with the adjoining 
states, it sells to them 18,000 oxen, 13,000 cows, 
75,000 sheep and lambs, and 550,000 lbs. of wool 
more than it buys. The usual export of corn be- 
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yoml the import is 80,000 quarters. The other sales Wuncui 
consist linens,' leather, spulF, pitch, tar, potash, oil, ''“'8* 
and Wood, aiid w ooden of various descriptions. '**^.—*^ 
The. imports arc silk,wBtton wool. East and West 
India productions, flax, hemp, hides, and salt. The 
baiance^.of payment.s is usually in favour of Wurteni- 
burg. > 

'llie government of Wurtemhurg is at present an runfuiution. 
hereditary limited monarchy. The King is the sole 
sovereign, and acts without control, by his ministers, 
in every executive department. He appoints to all 
olEcgs, makes war and peace, commands the forces, 
distributes rewards, confers dignities and honours, 
executes justice, and dispenses pardons. Under the 
ancient Dulles, within the original terrhories of Wur- 
temburg, there existed a feudal constitution. The 
State.”, con.cisting of fourteen prelates and seventy- 
one deputies from the cities, exercised some legisla¬ 
tive authority; but on the assumption of the kingly 
dignity, and the addition of the acquired provinces 
in 1800, the moAarch assumed unlimited power; un¬ 
til the terroinatiou of tlic war, and the end of the 
Congress of Vienna, when a new constitution was 
promulgated. Two legislative d^mbers were insti¬ 
tuted. Tlie upper was composed of the mediatised 
princes, the high nobility, and the prelates of the Pro¬ 
testant and Catholic churches; the lower consisted of 
the deputies from the cities ol Stuttgart, Tubingen, 
Ludwigsburg, Eliwang, Uliu, Heilbron, and Reut- 
lingcn, from the learned institutions, and from the 
several baitkirreks. The privileges of the nobles 
were tliouglit by themselves to be invaded, and they 
did not concur in this constitution. Difficulties arose 
in reducing to practice the project, and how far it 
may be realized, or how it may ever work, is at pre¬ 
sent a doubtful matter. Iii the opinion of some, too 
much regard has been had to ancient rights and cus¬ 
toms, whilst others think that such rights and cub- 
loras have not been sufliciently respected. The no¬ 
bility are dissatisfied with the constitution, though 
it secures to them some exclusive privileges, and ex¬ 
empts them from some descriptions of taxation, ami 
from military conscriptions. The citizens and the 
peasants have equal rights, and the feudal slavery 
of the latter, c<illcd LeUteigen shaft, is universally 
abolished. All have equal pretensions to public em¬ 
ployments, and all the Christian sects enjoy the same 
rights. Tile feudal tenures are dNptroyed, and tho 
estates formerly subject to them are converted' into 
freehold properties. 

The administration is executed by six ministers, AiinninMm 
whose departments are thus denominated,—Justice, (imi- 
Foreign AflUirs, Domestic Affairs, War, Finance, 
and Police. Each of these ministers are at the Itead 
of the several Boards which regulate their branch M 
the executive government. The law is foundefl lipF 
on the ancient feudal principles which prevailed in 
W,urtemburg at the earliest period, but ii^Bomc in¬ 
stances tcmperetl by the addition or intermixture of 
the Kmnun civil law. The administration of justice in 
.smaller matters, not exceeding five pounds, is exe¬ 
cuted by provincial judges. There are four superior 
courts for the four circle!; and a supreoicTribunal of 
appeal and revision is established at Stuttgart. 

The national income, derived partly from the do¬ 
ll 
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(iiain> of tiio kini;, and froin direct ^nd indirect tax¬ 
ation, iunountii rh about 11,000^000 gulden annual¬ 
ly. Ibu^uxi'!) of^ato years have been lessened, and 
the nhole udoiiiii:>tiuiiuii of the rniiUices niucli sim- 
|ililied .'uul iru|iruved. The iiinnunt of the Datibnai 
debt, in 1817, was ”0,1)00,000 gulden, or about 
L. !},0()0,0()() Sterling, nt vt-liieh |ieiiud uniiiking fund 
was eslabiidied, calculated tu liijuidule the whole in 
forty-live years by the application of the surplus re¬ 
venue. The whole expenditure, ti-, appears by tlie 
accounts of I817> 'vas sonu'vUi.it under 10,000,000 
gulden. Of thi-i, 1,000,000 was appropriated hy (he 
king for his civil list, and (ijO.OOl) for tlic other 
uieiiihers of the royal family. ’I'he State^paper, a 
specio.s of ceililieate seniewliat reseiuhling uur lilx- 
ehequer hills, is newly equal to metallic money. 

Thu army is recruited by an uniiual ballot, to 
which almost all are subject ou attaining their twen- 
iy-lir»t year; but from which those aru exempt who 
jiay a certain sum into flio Irea.sury, bit who, on be- 
i.ig drawn, provide a siihslitute. 'riie term of ser- 
\ ICC is six years. The army consists of ] 'J,'28-l; in¬ 
fantry, 36‘1 f cavalry, and ''Jl.VJ arlillery, including 
oilier 'rs, tlie stair, artilir.ers, and tlie invalids, llesides 
the regular .army, there is a corps of gc/is d'armes 
under the direction of tlic police. 

The most considerahlu cities and (heir population 
are the following: Stuttgart, .30,000, iiieludiiig niili- 
lary; [Jim, 11,027; llcutlingen, 8831; Ileilbroun, 
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Tubingen, C5.';i-0; ILill, (i25i); Esalingen, 'Vortem. 
fi50l; (Juiiiikd, ; Ludwigaburg, ; Uuthen. 
burg, .>147; lliberach, 4151; (Joppengen, 4128 ; ^ 1 1 
Kirkheim.4311. 

A new system of weights and measures was intro- 
duced in 18o7,which isgeneraliyudopted now through aiul .Mra- 
ihe whule kingdom. It is founded un the old detiu-’ur«r. 
mioalions, but adjusted to decimal divisions. The 
stuntl or hour is 1300 roods, or 13,000 feet. Two 
stuiideu make a mile, equal to the 15th part of a de¬ 
gree of latitude. The rood is 10 feet 100 inches^ or 
loot) lines. The foot ol' VViirteinburg is equal to 
127 Parisian lines. Square measure is reckoned in 
Jaue.herteu (day’s work, or man's mowing), which is 
I ^ morgen, or 384 square roods, cacli rood being 
100 square feet. Fur measuring icurii the scbelTel is 
Used. 'I'lic sehcllbl is 8 siitiri, thit simri 4 iierlings, 
the lierling 4 achtel, the aclitel 4 ceklein ; the simri 
contains kjl-2 cubic inches. Liquid measure is the 
ciuier, making 10 ini, ICO mass, or OT-0 schoppen. 

The mass is 78 cubic inches. The weights are of 
two kinds, one according to the practice of Nuren- 
burg, the other that of Cologne. The pound of 
Nureuburg is equal to 32 loths of Cologne. 

See AVmm/c Kuiulc con den Kontgreiclie fi'urtem- 
htirg, von J. D. G. Meminingcr, 1820; Erdebet- 
chrcibuug, von Gaspari; llassel and (Jannabich vier- 
icr band erster ahlkcilu7i^. 

fvr. w.) 
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VOIlKSlllllE, an English county ofmoie than 
double the extent of any other of the divisions of the 
united kingdom that are so denoniinattd. It is not 
iiime distiiiguislied by its extent tiian by the nume- 
lons and extensive sources of national wealth which, 
with the various branches of commerce and munu- 
iacluri.s conducted by its iiihubit.'inlb, contribute to 
the general prosperity of the empire. 
r.<iK'ia ..ml Vuikshircis in its greatest length from north to 
uauDilaru'b. souti) ubout 88, and its extreme breadth from oast 
to west about OS miles, its surface is calculated to 
be 58C)() square miles, or 3,814,1-00 statute acres. 
According to the returns under the late Property- 
lax, the average rent of the fond, including 
the tithes, was iOs. lOd. per acre. This county is 
hounded on the cast by the German Ocean ; on the 
north by the counties of Durham and Westroore- 
lan^ on the West by the latter county and Lanca- 
sh^Pl and on the south by Cheshire, Derbyshire, 
.Vottinghanisliire, and Lincolnshire. The river 'Pees 
on 11)0 north, and the Humber on the south, are^ 
boundaries marked by the hand of nature, and so, in 
some degree, are the ranges of liills on the western 
sides; hut these last arc indefinite, and, like most 
other divisions of countries, those of Yorkshire are 
mostly imaginary lines, whose position is cliiefly as¬ 
certained by local tradition. 

i-rsna liivt- This county is divided into three portions called 
•WM. Ridings, denominated from their position East, 
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North, and \Ve.sr. The southern part of the county 
is coiiiprelu-nded within the limits of the East Rid¬ 
ing. I'iacli of tlie.se Ridings is again divided into 
tvnpenlakes (a n.ime, in the northern equivalent to 
(hat of hundred in the southern counties), and 
into a city and several towns, with their contiguous 
liberties or dependencies, as will he noticed in the 
aecount of the .separate li|idings. 

Ill cleeliuns for ilio^ county the fiecholders ofMi-mlHiinf 
the Ridings vole iiidiscriiiiiiiateJy. llilberto they 
have returned twq membern only, but from this tiane, 
in consequence of the disfranehisenient of the bo¬ 
rough of Grampound in Lornw'all, and the transfer 
of the choice of the two members that ir<*re return¬ 
ed by it to Yorkshire, the cotinfy will return four 
members to the House of Conimons. These, with 
two each from the city of York, and the boroughs of 
Aldborough, Ucvcricy, Rorougiihridge, fJedon, Hull, 
Koaresboroiiah, Maltou, Norihallerton, Pontefract, 
llichmond, Ripon, 8carburougli, and Tliirsk, make 
thirty-two members from Yorkshire. I'he titles of 
Peers derived from this county arc—Dukes, York, 

Richmond, and Leeds; Earls, Doncaster (Duke 
ofBuccleuch in Scotland), Scarborough, Pomfret, 

Beverley, Craven, Mulgrave, and Hare wood; and 
Ilarons, Hawke, Uoiton, Ribbicsdale, and Prudhoe. 

The whole population of Yorkshire, according to PoiiiiIikiob 
the census of 1821, consisted of 1,17-3,187 persons, 
of whom 580,436 were males, and .302.731 females. 

5 M 
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'i tl.Miir.' Tlic numlMir nl /iimilu'\ wm' ‘2Ui,(>[;<< ; ot wlioin 

—— (').!,S.'jO vvtrc cl»ii;tly cinplnji'il in af'ficultnre, IS, ,0l I 

III trinle, immufitclnri-, or liunilicrart. and .‘,‘(,818 
were not oninjii i.-.i, d i.i oilld'r ol llu; prcwiling cl.T'Sts. 

I 111 ! Wcbl llidin;,' oNCteds in pojiulatuin boili llie 
olhors lofjLlliiT. ‘ llutiVfon the yoarN I8U and IS‘21, 
tlic incrcatie in tl>e popni.ition in tlie Hiding 

was Mpn (ntl., in tlie Noitli Hiding ‘20 /i.v <•///, 
and in llu> Hiding ‘-'.S pir mil. 

It r, <1 ii 'I'lic wealth and leiliiity ot ^ <>ilt$hire is nincli pro- 
inoicd hv tlie rivcf.s that in various diroftiinis pass 
ihrougirir; and liy the several navigable canals, 
uhieh cither unite the dillercnt IiKinchi >. ol those ri¬ 
vers, or draw I’roin them a supjdy ol water lor their 
iinniediilfe use. 1 he lees torins a hoiindaij to 
Yorki-hiie on the side of Dorhani; hut a very small 
poition of its waters is eolh eted from the lormer 
eonntv* Iti t^e^^e.>t Riding, tiio rivt i‘s Kihhlo and 
Werniing rnn In the frish Sea; they arc inconsider¬ 
able steeanis till they enter I/iiieasliire- All the 
others that have their sourees in Yorkshire einply 
theins.elves into the tlerman Ocean, in n united tiver, 
then deneminaicd the Ou-i, through tiie gieat estu¬ 
ary, tlic UniTiher. I he Ouse is eom[iosed ol the 
two small livers, the .‘swale and the lire, iviiieh tinite 
below IJornng’.dnidge, and sum .lUer leeeiving the 
waters of the N:dd, passes hv the city ol Yoik, M 
ivhieh place it is n.ni;;i!i!e. It soon aftt i isiiieicas- 
i*d bv the iM'eplio'i ol the IVtmilt* on its tight hiink, 
■iiid of the Derwent on its lelt. ll then receives the 
river Aine, who-.e 'vateis ne.ir Sn.iith li.ivc lutn in- 
ercased l>y thoH> of the (.’aider, and its numerous 
tributary rivnhts; atiil soon alter, on tin* same h.ink, 
the livii- Don, when its hreadih is nesnly eiju.d to 
that ol the Thames. I lie inest important lanal i.s 
ihe I-ieds and Liverpool, which eoniieels togellar, 
by internal navigation, lliC two iinpoitant jiort.s ol 
Hull aiul Luerponl; and allotds to llu* maiiulac- 
lurers facilities ot e\porling llieir prodnclions fri in 
lither of thofO jilares, as oiay he mo-t .sniiable tor 
the variiiuK inarkots' to which thiy arc de’stnud. 
There are .several slioi ter I'uials v«hich connect tnc 
towns with .the iiavigahli* rivtrs, or e.invey lioni the 
. oa’ mines their iniporlantdproduce. 

.s„nii nut. The North Uiding of Yorksiliire is divided into ten 

'"!! wapentakes, two liheitios, ar.d the towns ol Riehmond, 

Scarhoionuh, mid Wiiitby. 'I'he popniation, in IS'JI, 
amounted to I8.':,;;si : ol whom pOjl.W were males, 
and Icina'es: the whole nnmht r ot ,Aiwi.-//c4 

were .■t8,7.'tl ; of whom 1 7 were chiellj employ¬ 

ed in agrieiiltme, ll.-riOm tr-jde or manulaclures. 
and K), !'2!• were rnoludi d in neither oi those cla.sacs. 
The large-t places, and tiieir population, are tlic fol¬ 
lowing : WInthv, ; .'<earhoronK!i, S.nf I; North- 

.•llcrton, 'llin'; Mnlton, l-'.<)'>; I'lekering, IkW.i; 
Itichniond, fJ.al-G. ai;d ’lliirsk, ‘J.'iti.p Ihe extent of 
the Riding has Incn estimated by Mr luke to be 
iOt.'? siiu'are miic.s,,or 1,1(11.187 iutcs, of which 
H-IIiiO'i arc inienltivated : I'w remainder comprises 
the inclosed land*, open liehe', woods, and roads. 
It it bidiovcd, that of the jutrt returned as uneulti- 
vated, more than one h.ilf misht he to.ivcrted into 
arable or pa-lore land. 

1 ... ..1 ■!.■ 'file land oa the Si.t slmli is yciKTally lofty, and 

' the i lid's preeipit-eis, e.u-vi'e* in height from one 
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hundred and lifiy to nine hundred feel. Witliin ^^l^Klllllr< 
this ixirrow sea hountlary i.*! a iraet’caiicd the Last- 
era Moorlands, about thirty milesJTro.n i;^^^ to west, 
and fifteen from north to south. It i. i.pp.ireiilly a 
barren country, peiutrated with some beautiful and 
fertile vallies, nhieli are, indeeil, narrow, hut the 
hills that rise on both sides of them are culiiva:e<! 
ncaily to the top. Rosehury-Topping, a moiinl.tin, 
wiiii.-e sumiiiil is I (SO feel above Ihe level ol the sea, 
oveilooks the hijutiful vale of (iltvelainl, noil the 
otlu-r p;,its of the western ilivision of this liding, 
especially tlie rieh and piclurestpie distiiels in the 
vicinity of H.iroughhridge and Riehinotd. The 
weslcin .,pi() .ll ii.ds me supciior in Icrtiliiy to the 
eastern, .'some of the dale., in this dislrict aie celc- 
br.iled for tl.eir beauty .ind feilihty, partieul.ii!y 
Wcii.slev D.ile, Swale Dale, and some of tlie snudli i 
slielteied spot.s. 

'file cnltivation vaiies .so inneh, that it i.s diHiciilt ' ■."'umm 
to give even an outline ol' the dilferenl [iraetiecs. 

The greater pt .tion of the hind is in pasture. Jii 
Cleveland iiiul Rye D..h' jhc best wheats aie grown ; 
the avtiagc produce i.s somewhat more than iwetity- 
Ihreo bushels to r.n acie. Ikirley is not imi- h giown, 
nor rye, except on poor and .‘andy soils. Oats ari 
eMeiisively cultivated, an.l great ciojis are produc. il 
in Itye Dale, and some otinr of the vule.s, tlii-y :nc 
cbii/iy eoitsunieil in the m.innfaetni ing di.slriel-, 
where they foiin Ihe food of the grc'altr part of the 
labourers. In many piiits of tlii.s nding, a ini.slmi 
of wheat and rye n soivn ; l!iis eoin is to'innunly 
known by tlie name of iiieshn, and is m. .le imo 
tlour, from which the bread ofalm.ist the whole di-- 
liiel i.s conijio.sed. 'J'Jie bleeding and f.itten.ng cat¬ 
tle, and the operations ol’tlie dairy, are of ni.ne iin- 
porlanoe to thi.s riding than the growth of corn. 

The cows .tic generally of the .short liorncd kind, 
and tlicy are of small sir.e, hut ele.an made, and fine 
in tlic bene, 'fhe average weiglil of the o.seiijWtien 
hit, i.s about forty stone. Tile sheep are slid mo.sily 
of tlic old hirge coarse-boned race, but improvemenls 
arc proceeding liy the gradual mi.xiure of the Disli. 
lev and Norlliumheiland breeds. The fine wool 
clipped in this dio^riet is mo.sily ennsnmed in the 
domestic inannlactures of hosiery, in tlii' knit¬ 
ting of wiiieh the females are very generally oecn- 
pied. 

The whole of 'S'oikshire has been Jong celebrated 
for it.s attention to the breeds of liorMc.s, but the cliief 
seat for ri tiling them is in tlie North Riding. T'lie 
liorses of Clevelaiul, being clean iiitule, strong, and 
.active, are well calculated for dralt; tho-o of the 
vale ot York, by the inlroductiun of the racing lilood, 
arc fitter lor the saddle. The vales of the e.i^rn 
moorlands rear many horses of a smaller Imt l^'nl 
breed. 

The iniueral productions of this division of \ oik ain i' ii-. 
.shire are not of gteat account. To the w.st ol 
Uichmond some lead inincs are advantageously work¬ 
ed. Iron and cupper h.ive been foiinerly raisi d ; the 
former metal is still produced near Whitby and 
.Scarborough, but the mines of the latter are .ihan- 
doned. Coal is found In various parts of the riding, 
but the quantity is small and tlic ipiality bud ; .and 
lienee the chief .se,pply of Inel is obtained (rom Dur 
Iiiim. Tlie nio«t valuable mineral production is alum. 
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\ 0 . 1 . Mliicli i.'i collcoteil Jind prepared in large quanlilie* 
ilitrereiil wwrks on Jlie northern bhore of Ihc, 
riding. 

■ oiiii wrce. I'lii- inanuf-icturing industry of thi‘ di.slricl is pro¬ 

ductive of some very good linens, of rather a coarse 
quality, orMiine knit luisieiy, and of gloves, made in 
and uniuiid '^’ork. The huilding of .ships is an cx- 
ti iii-ivo branch of indu.siiy, and is cairicd on upon a 
largo scale at W hilhj, and in a stnaller degree at 
otlier pi,tecs. On the .s;mio part of the coast, the 
lierring lishrry gives en)|iloynient to some thousands 
<ii' till iuh,d)itants. Tlie toivn of Hcti boroiigh i.s imich 
ficijiioti'd in the suinnu r itionllis for the sake of.-en- 
lijithmg.as well as tor some mineral springs which have 
* Item di coveicd in the nciglihouihood. KbJear, a 

sni.ill town III the norlh-ea.st corner of tlie eoinity, 
lias l.itely hi’coine a pl.ice for .sea-bathing, and has 
eoi'Milcr.dily ineri-.iscil in consequenee of it. 

iln; liio-t ‘■Inking ii'inains of antiquity in the rid¬ 
ing me .Se-irboiongli I'astle, and tliosc of the abbct.s 
of Wici.iiiK, Hyl’iiid, and Whitby. 

■ '...i. \ii''.>ng a v.i-t mniiber of seat'- of nohlimeii and 

'I .<» gi .’tletncn, some ol the most eonsDicnuii.s andccle- 

iiral. d are—liishopsllioijie, Aiclihishop of York ; 
<■ oil-- llow.iid, laiid(1:ii-l:slr; Dniiconihc Park, (’. .S. 
Dnneoinhe, l''si|.; Hornby (’astle, Duke of I.eeds ; 
Kirkle.uliam II.ill, Sii t Imries Turner, Ikiil.; Marske 
Hall, I loiiiiui'abic L. Hnnd.is ; Mnigrave ('.otic, l-kirl 
Miilgravc : \cuby P.iik, Lord (iraiitli.iin ; Iti itiiji- 
. ton, .Sir (•c'orge C.iihy, Hail.; itokeby, J. H. .'5. 

Mivriit, l‘’.s-(|., tieisha n. I'knl of Darlington; and 
'\si.e, l.ord JLind.is. 

liiiiii./. Tile I’’,a-st Riding 1 ) 1 ' Yorksbire is ditided into si.it 
vva|)ent.ikcs, city of York, I.ibeily ot York, and a dis- 
Inci calie.l the vXinsty ol York, the horongh of Ro- 
veriov, and the town and county ol'Kingston-iipoii- 
llnll. The population in liS-2l ainuunied to lltn, 
jier.-ons, ol whom <)‘2,7(>l wcie males, and ;)7.h'sSle- 
inaii-'). 'I'hc whole nimilier ui J a milieu was‘10,1 <);i; 
of wliom Dj.-l-MO were cliielly empio}cd in ngricul- 
tuie, liitkJV ill trade, nianul'aeturcs, or handicraft, 
nnd s;’,s ' not comprised in either of the preceding 
el.i'ses. The largc.st places, and their population, 
w.is as I'ollow.s: York city, ‘JO.T.S? : Kingstoii-upon- 
Hull, tile borough, ‘J,S,.*i!»l, the country pnit, 'J8;!4, 
and the adj.tcent parish of Sulcnate.-', 1(>, lilt; making 
together 11,871.. Reverley h.is, in the town and li¬ 
berties, i.0Ud inhabitants, and llowdcn 4‘ti4‘;i; nt^e 
of the Ollier places contain so many as ,'!0()0 persons, 
i'.ir.’ oi ilic This division of Yorkshire is not marked with any 
(;.)u.itiy. strong or peculiarly striking features, though, in 
sonic few parts, the scenery is good, and, including 
the sen views, the prospect.s near the coast rather 
picking, ’I'lie whole extent of this riding is csti- 
iiiaffi] to be about ;i20,f)t)0 acres, being the smallest 
Soil .1,1*1 Pro-of the three. Tlie riding may be divided into three 
I’lK-Hon*. p.irD, O', far as reg.T'ds its productive [lowers. The 
first is a tract of level laud, extending Irora the river 
Ilnmber to nearly the northern boundary of the dis- 
trier. Tins is in part a rich soil, and, including iiwl- 
dcriie.ss, contains some of the best feeding land in 
this island. The next division is the Wolds, run¬ 
ning from north to south, parallel to the former* 
They are a range of chalky hills, elevated above the 
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level CO miry about fi.io feet. 'J'he soil {■! r.ilher a ’'"‘kninn 
light mid cluilky lii.ini, in .-onu* places mixed with . — , — 
gravel, in others with ckiy. 'I'lie cNteiit is from * 
;j0(),000 to -l-DfkOOO acres. Thirty veins ago, a very 
small portion ol' ihc-e wolds wa- cnltimied ; lint of 
late jcjrs niiich.of it has been iiu'h'.sed ami converted 
into corn land. ll’iie want of good roads is still felt 
in ihi.s |>ait ol the eonntry, though the materials for 
imdiing .-.iich load.- are abundant and near at hand. 

Tlie third naliir.i! disision of the K.ist Ridingextends 
from the western fno! of ilie wolds to ilie boundaries 
of the North and West Ridings. 'I'liis tract, ctmimon- 
ly called Ihel.cu’U, j.-. every where flatiiii.l iinpictnr- 
e.sque. The soil ii vaiioiis, hut, in general, of a 
clayey nalnrc ; from (iilh* nlykc to Mowden it is very 
heavy, and tlioiigh iho eoimliy i.s well covered with 
vill.i'^e^ nnil li.imlets, ii c- eMremcly dirty, di.sngpcc- 
iible, null dillicnit to travel over. 

No p'lrt Ilf l'',iigl.md sliows more [iront's of recent Agnruiuir*. 
."gri.'iiltiir;il jm|)ro\en)eiils (hati this riding of York- 
shin-; (lie wolils have heeii, by paring and burning, 
i-liaiiged from «heep ))ii>liire into eorii-hearing land 
111 till' low liiiiil'., .il.'.o, great i.nproieinents have lieeu 
m.ide ; eNleiisni'tracts, fonnerly flooded a great part 
of the year, and .'•e.'ireely producing an_\ tiling hut 
rnslie-', have been drained; .'ind are emered with 
•.<ieli^-o|H of grain, that the value of the land has 
b( I'll liieii.'i'.cd ill a most extraordinary degree. The 
Wolds, in Ilieirformer ^late, well' veri well .’iilapfetlfor 
hri'eilmg lior-e-.; hot in tlleii present iii;|iiovi'tl stale, 
are more piofit'ilile as .illordiiig pasture for sliecji, iind 
as growing corn. The wirreiis I'or raliliit- were for- 
I'lerly \rry immerons and extensive, but are now, 
for the mo'l p.irt, more [iradiiitive by being eo\er- 
eil with III rliage of ,1 belter ijiiality. Tlie i'.irnis, es. 

[luially on the wolils, .-inil in the so.illnrii paitsol 
I loldei lies-., are generally large, leliting lioin I^.fiOO 
to I..11)110 p.’y an nun. 'ill*' elnu.iti of tile i'-.isl Rid¬ 
ing varies eoii-iili'i-ably. Ne.ir the e.i.isl, the air is 
eold, anil fri'(]ueiiily eli.irged with <icti>e fogs. On 
the wolds, the eold is more seiere, ami the snow 
III'-. longer ; but to the westward of tlie hills, the air 
is w.-inii, moist, and tend-, to prinluce agues. 'I lierr 
aie MO mine I in this ndiiig, nor .-iiiy iii.niiifaetiii'es, 
e\<-epl it be the .-jii'iiiiing of (lax. wliieli is perl'orm- 
c'l by the ancient inetlioil, anil is e.irried on liy all 
tile feiiiales in the f.irmintr hoii'.i's at thi-iy leisure 
time. The foreign and ie-teriial eoiiiineree of the, 
riding is wholly e.irried on through the [lorl of Hull 
ji place which has tliriven during the last fortv yearii 
as miieli as jiny portion of the- kingdooi. During 
that (lerioil, its [iiqxd.itioii h.is been more than 
doubled, and il.t mere.antile .sliiji|)ing ami other pru- 
jicrty been iiu're*i>ed far i'cymid tliat ratio. 

E.xteiisivt' docks li.ive bieii eoii.slrueteil for the re-Coa.iiirrci'. 
ee'|ition ol' vessels, and lor <i(l'ordiiig f.ieilitics in the 
landing and .storing llieir eiirgnes. Arouini tlic.se 
doeks a new town ha.s arisen, on what was fnrmerlv 
a swamp, wliieli surpasses the aneient jiarl in elv'er- 
fuliU'.sa and bi'auty. 'I'lie foreign trade of lliiil con¬ 
sists III the iinportatiim from Kiissia, .Sweilen, and 
Denmark, of naval store.s, and the otlier jiriHluetioni 
of those countries, and in the exportation to theiu of 
the manufactured goods [iroduced in the coiiiities of 
York, Laiieaster, Derby, Cheshire, and Nottingham, 
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YiukUiiri-. •wjdi %\hicli Ult’ town is coiiiioctrd by itirnn!) of «>ii- 
iial anil river nav i^atinii. ’I‘lu* .■'anit' description of 
• trade i.i earricil on betwixt Hull and the )>orts of 
Holland and Gerniniiy. as c.\i»ts betwixt it and the 
towns on till! Baltic .'sea. Altli<ni;>h tliese arc the 
most ancient .nul tlie most natural sources of the 
coiiimerce of liiill, yet it is by no \)ieans confi.icd to 
them, (’onsider.iblo trade is carried on with the 
United States of ,\nicrica, vviih the West Indii's, 
with the ports of the Mediterranean, with Spain 
and Portugal, and recently with .South AinC' 
rica. The buildintr and ci]nip]nn^ of ships is a 
source of jtreat eiiiploymcnt, .ind some ships as large 
as of y'l* guns have been built here during the war. 
Many vessels belonging to Hull slnp-owners arc to 
be hireil for freigiil, and may be found in ahiuist 
every part of the globe. 'I'lie whale-fishery has, 
from the fir.st yetrs of the discovery of (ireeid.-ind, 
been pursued by the inhabitants of I lull; but with 
pre-eminent siieees.s ever since the year wlieii 

an individual nierehant of that tow n gave an impulse 
to that bruneli of industry by vvhieh its jirosperity 
ha.s been niiieh proinutcd. 'Mie internal trade 
througli Hull is of great extent; tlie ealeulation of 
the anioinU of the goods pa.ssed through it to and 
from the infi’rior, by luean.s of the rivers anti canals, 
lunke.s it upwards of I,.1.>,U!)(),0()() Sterling animally. 

The fishing for herrings is carried on, iho^h to 
a small extent, in some of the coast towns of this 
riding. 

liucremii}; ,,, 05 ,^ inteiesting objects in this division of 

’ Yorkshire .ire, the natural eaves at iManibormigli 
Head; York Min.ster ; llowdeii (.'Imreh; Kirkhani 
Priory ; Bridlington Priory, and Trinity ('hnrch in 
Hull. 

'I'he nio.st di.stingiiislied seats of noblemen and 
genticuieii arc, Wressle t.'astle. Lord Bgiemont; 
Birdsal, Lord Middleton; Ikiyntoii, Sir William 
.Striekhind; Cave Castle, H. B. Barnard, Ksij.; 
Burton Constable, Francis (amstable, Ksip ; Ferri- 
by, Sir II. ^■,tIlerlngton ; Motliain, H. Burton, 
Esci.; Bagwell, H. .Sykes, I'isip; Sledmore, Sir M. 
M. .Sykes, Bart. ; WoiMlhonse, Hubert lieiii.son, F..s(|.; 
Mclbiirn, Sir Henry ^■.■lv asoiir, Bm-t.. and .Scainpson, 
.Sir William St (juiiitin, Bart. 

mflin' Rifling ol‘ Yorksliire is by f.ir the most 

'* important, whether as regards its extent, population, 
activity, or wealtli. It is diviileil into nine w'npcii- 
takc.s, and into ti .small distriet denominated the 
Ain.sty of York. The population in 18'Jl .amount¬ 
ed to 7;)Sl'Jk^'7 persons; of whom :\ft7..‘'ls' vveie males, 
and 401,81.0 females. The vvliole number of/«»«/- 
* he,«was Kil.tfidj of whom were chiefly em¬ 

ployed ill agriculture, JDS.Sl'l in trade, manufac¬ 
tures, or lianilicralt, and '21,012 were not comprised 
in feithir of the jireccding ela.ssc.s. The great in¬ 
crease of inhabitants in tlie Wc.st Riding of York¬ 
shire has chiefly arisen from tiu! various inaniifac- 
ture.4 w'hieli have been c.sMblislied there in conse- 
quenei* of the ehenpni'ss of luel, and of the nuin.e- 
rons riv'cr.s, whose stream.s are ealeulalcd to turn 
powerful' in.achinery. It has hence I'ollowed, that 
the greater numbers of the people arc in toW'n.ships 
and parishes rather than in what can properly be 
called towns. Many of these parishes are continued 


streets of buildings, but more of thetn are .seaiierul Vorksliue. 
climip.s of houses, each known by some dtsig- 
natlng name. I he popvil.iiion of the towns and 
parishes of more tlnan .OOGO .«oiils are as lollovvs :— 

Halifax town, the whole jiarish which, in 

1811, contained T bH I persons, had increased, in 
1H'21, to‘)'’,.S.>0 ; Leeds town and liberty, t;j,7!)G ; 

.''lieflield town, 42,1.57 ! But the parisli, , 52 . 10 .') ; 

Br.idfurd town, l;i,0h’l '; but the p.uisli, 
though, in 1811, only Sfi.lblS ; Huddersfield pari.sh, 

24.2 iO ; Almorulbnry, '2.8.‘179 ; M'akelield, ‘22,:507 ; 
Kirk-Meatoii, ‘Jl,87G: Birstall, 21,217 ; Deweslm- 
ry, 1(),2<>I; Calvtrlcy, 11,1.‘It, Kirk-Burton, l.b<iy.»; 

Bi|)i)n, 1‘5.01)11; I'’,eelcs(ield, 1',1<)I); Rotlierham, 

l>b‘:5.8 ; Otley, <)'i.5S; Kesgliley, i)2‘i.‘; ; Uoiie.ister, * 

!)1I7; Pontefract, 88‘21; (lui-ley, 810!); Barnsley, 

S'28k; Bingloy', 7.')7o ; Hoth'Vtll, (i2.‘3;5; Tliornliiil, 

.51-,‘)S; ,'‘iki|)ton, .5479: Knaru.sbi>rough, ;')288, .ind 
Mirfield, .7041. 

1 he West Riding is .about !).> nnlrs in length Kier of ihr 
from east to west, .'ind .aliout 1-8 in its gre:itesl''’""‘G'. 
bre.idtii from north to south. TJu: .sipiare extent 
is estimated at ‘2.>01) miles, or 1,508.000 st.ituU' 
acres. TJie faw of the country' furnishes scenes 
strikingly contrasted. Tlie eastern portion .strciehed 
along the banks of tlie Dtisi- is gciicr.dly a fliit, 
nioi.Nt, and m.arslij' district, in so.no parts I'ruitful, 
but in all imintcresting to the tourist-. '1 lie inidrile 
])art, as far as .SJieffield. Bradforrl, and Oilcy, is an 
undulating country, finely varied, anil rising gr.i- 
dually till it reaches 1 ho mo-t western jiortion,which is 
very rnggW and inmiiitaiiunis. Be-yond .Sliefiii-ld 
black moor.s are tlie only objects, till Blaek-tonc 
Ledge is reaelied, on the confines of l.ane.'isliire. 'I'lie 
western jiart of Cvnycn presents heaps of roek.s ;in<l 
mountains in the most picturesque forms and situa¬ 
tions. Among these Pennygant, Wliamsiile, and 
Ingleboroiigli, the most conspicuous, may be eonsi- 
di'i'ed .some of the loftiest ninuiitain.s in I'iiigbuiil. 
According to the 'L'ri<^onomelnctd iS'«r',jey of ('oloncl 
Miidgc, the height of Wliarnsirlc is 22().‘J feet, of 
Pennygant, 2'270, and of Ingleborongh, ‘ 2 B(il. 

Amidst till* hilly and mountainous tracts of this rid¬ 
ing are many romantic and souk* .seqiicstercil val- 
lics, presenting the most beautiful scenery. The 
most extensive of these are Nethenlale, wati red by 
the Nid; Wharfdale, and the vale of Aire; but ma- 
iiy of the smaller v.'iles vie witli them in pit:liii'es(|iie 
biututy ; and, being generally inelo.scd, well wooded, 
ami thickly studded with vill.'igcs and houses, pre- 
isent, I'roni the sarruuiiding eminences, most en¬ 
chanting prospects ; combining oBen in the same 
view the mo.st sublime .'ind the nio.st lively of rural 
’scenery. The roatls from Kiiare.sboroiigh or Ripoii 
to Patclcy Bridge; from TadcasliT"to Oticy aiul 
Skipton; from Leeds, by Bradford tmd Keiglfley, 
to bkiptnn ; from Bradford to Halifax, and from 1 la- 
lifax, by Dcwesbiiry, to Wakefield, unfold .some of 
the finest scenery that can be .seen in this island. 

The climate of this riding is very much varied ; in 
tlu' eastern part near the Uuse it is warm and moist; 
ill the middle district the air is sliai p, clear, and ge¬ 
nerally considered healthy ; in the wtsstern parts tlie 
clinyate is coltl, tem|M;stuous, and rainy. The moun¬ 
tains of Oaveii and tlie moors near Blnckstone 
Ledge are tlio most foggy, rainy, and stormy dis- 
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\ork»huri‘. fricU in r.n{>lantl, though the cliinato is coiishlcred 

- lo bi&.saluln'ious to thoso of sound constitutiuiis^ and 

the inh.ihitaiits have a robust and healthy appearai/ce. 

Agnuilturf A very great portion of tlic land of this riding is 

anil It. Pro- possessed by small proprietors, although some few no- 

I ttctiuiia. blomenlifiveextensive traetstif Kind. ■ Mostof the occu¬ 
pancies arc rallicr small; none are large ; the great¬ 
er part are less than lilty .it res. A great part is 
kept (‘xcliisivcly in grass, and used for the dairy, or 
fir fattniing cattle. On the arable lands a greater 
quantity of wheat is raised than of any other grtiin. 
It is mostly of the red khtd, anti is sown idler fallow 
or turnips, blit sometimes on .-i clover ley. llye is 
not enltiv.iled to any great e.xtcnt. Harley is raised 
in much less quantities than wheat. Oats are eulti 
vateil to a great e.\tent, but little attention is paid to 
jiroeiirmg the fce.-'t seed, though oitme.il forms the 
chief part of the food of the inhaliit-iuils, osiieeially 
in the more western jiavl^ of llie riding. I’e.rse are 
not imu'h raised, nor beans, except on the moori.sli 
soils near the Ouse. 'I'he tiirni]t hiisb.'uulry is not 
So extensively jiraetised as good tanning requires, 
and where it is |tiirsiie(l. it is generally exeeiited in 
a slovenly and imperfei t luauiiei. Great crops of 
potatoes arc raised in the part of the riding below 
the junction of the river Aire with the Ouse. In 
the same }»art of the eountry nmeh ll.ix is grown, the 
preji.iralioii of the land for wlneli emplo^vs the labour 
of many iiaiuls, as does the dressing and preparing 
the artieic fur market. Ibipe for making oil, and 
w'oad for the dyers, are both cultivated in this rid¬ 
ing, but not to any great extent. The wa.ste laniKs 
in the Wcstltiding were estimated about twenty-five 
years ago at 'KJ(),l )00 acres, of which ’iSO.UOO were 
considered eajiablc of ]iroiilal) 1 e improvement, and 
the rest fit for no other purp.isc but tli.it of planting. 
Since that period much marsh land has been drain¬ 
ed, many coimiioiis inclosed, and some bleak bills 
plimud with Keuteh firs and larelirs, \'ast ini- 
provetiient has been made oii some large tracts of 
land bj the ojicration locally c.dleil wiupiujr. It is 
perfoi incil by perinittiiig the river, at the biglicst of 
tile tide, to overflow the Kind. I’he rich mud with 
which the turbid rivers abound is deposited on the 
siirfaee, and imcIi return of tide increases the earth 
Ulus deposited, so that a depth of alluiial soil of 
i'ourtcen inches has been raised by this meims on a 
field wbieh previously was scarcely of any value. 
'rile Ilintls thus improved are so enriclu'd, tliiit they 
will yield abundant crops for several successive 
years without any manure. Tin: horned cattle, sheeji, 
and Iiorses of the West Itiding have no distinguish- 
ing c!i.araeteristics, but vary in kind as in the other 
two rid'iiigs. Tliere is not here tlie 8 .aiiie care exi-r- 
cisid in inqiroviiig the breed of horses as in the 
otlier tw'o divisions of Yorkshire. 

MiriMAli. j„ ^],jj Jivision of Yorkshire the mines produce 
great qiiantilii s of coal, ironstone, and lead, and vast 
quarries of limestone. The coal and limestone, in- 
ifeed, appear to be almost inexhaustible, 'i'he lime¬ 
stone district eoinmenees on tlie tract between Don¬ 
caster and Tndeaster, and extends lo the western li¬ 
mits of the county. The coal mines arc most nuiiic- 
rous between I.ee(l.s and Wakefield, and in the 
aeighbourhood of Bradford, Barnsley, and ShelTicld, 
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although thereVe ni.any mother parts of the riding. Ynrkshii.. 
Iron is found in the gre.ite; l quuiitities near Brad- 
ford, and often in the s.uiie mine wiili eo.il. 'I'lie 
best strata of coaKs are those fbiiii<l under tlie seams 
of iron, at ii deptli of from "CU to ‘.itt) iV el below 
the siirtaee. Tlie chief iniiic.s of lead are .-ii (irasslnn-- 
toii, a manor belonging to ibe Duke of Devoiisliiir, 
about ten miles to the westward of I’ateley B ridge. 

Tlie great liratiebes of industry wl'ich have soMamifoi- 
riipidly pi*opled, and so vastl}’ enriched the \V'esttun>- 
iii|Jing of Yorkshire, are the several inaniitactiires 
that have bi-en establisheil in every part of it. 

Scarcely a hamlet or oven a house is to be found 


wherein suine part of one or other of the oceup-itions 
of maiuifaetiire, or of those subservient to it. are not 


seen in difllrent stages of progress. 'I lie iron and 
otlier hardware goods arc proiliiecd at Sheflield, Ro- 
tlierhiiin, and all the villagi<s in the vicinity of those 
towns. A little to the northward the large towns of 
Leeds, llaliliix, Bradford, Huddersfield, Wakotieid, 
and the overflowing villages of Almondbury, Kirk- 
Ileaton, Birstall, Devviisbury, wjtli many other 
places, are divotid to the pr.idiietiuii of woollen, 

Worsted, cotton, and some linen goods. 'I'o name 
every description of the.e goods wliieh are perfeetid 
ill this district, would be lo ciumuT.ite the wliole 
catalogue' of Briti'sh inaniifaeture. The immul'.ietures 
hav*e enriched, to an almost tUeredible e.steiit, tin 
soil ill the vicinity of the towii.s in wl.'ieli they hiivi' 
been expandings and increased the population in a 
eon-L.spoiiding ratio. Whilst in the ])eiio(l from 1 .S 11 
to 1S;.21 the population in tlie ^'.a^t Jtidmg of Vork- 
bhirc, which is an agricultural country, has im rinsed 
Tt per cent .; in tlie West Riding, as has been before 
noticed, in tho same period it ii.is increased ''J p, r 
cent. 

The most remark.ible roiuniiis of antiquity in this Nniiipiiuts. 
riding are Selby Abbey, Kiiaresborough C.isile Foun¬ 
tain’s Abbey, Skipton'l’astlc, Bolfon Briory, Klrkslall 
Abbey, C'oni.sbroiigli Castle, and fioche Alibey. 

in proportion lo tlie gre.it extent of the Vt'ot Ilid-tifnilur.ti.'v 
ing of York.shire, it eoutaiiis more scats of noblemen 
and genllenien of distinguisheil beauty th.-ni any 
other part of Great Britain. Our limits 4 I 0 not al¬ 
low of our even noticing one tenth jiart of them, but • 
the most reiii.'O'kable are the fbliowiiig; Wentworth 
House, l.oid Fitawilliiim; Hiirewood, Lord Hare- 
wood; I’arnlry Hull, Walter Fawkes, Hsq.; li^ley 
Castle, Sir William Ingilby ; 1 iiiiiiderelifle Gtaiigc, 

Lord LH’mgloim; Metheley I’arK, Lord Mexboroiig'i, 

OislKirnc i’ark, Lord Uibblisdidu; Brodswortb, 

Lord iieiidle.sbani; .Saiiifliock, Iv.-ii / .Scarborough ; 

Htudley Royal, Miss Lawrence; Ribstunc Hall, Sir 
Henry (Joodricke, Bart.; Copgrove, Henry Diin- 
eutiibe, Fsq.; Branih.am Park, .James Lane Fox, 

F.sq.; I.edstone f.odge, M. Angelo 'r.aylor, Esij.; 
Wentworth Castle, JJenry Vernon, Esq.; Cusworth 
Hall, William WrighlMin, Esq.; and Cainps.ill, Ba¬ 
con Frank, Esq. 

Sec Tuke’s Af^ricuhureof the North Itidin"; Ren¬ 
nie, Brown, and Slieriff’s West Ridiiifi ; and La¬ 
tham’s Edit Hitting: Yorkshire (intclteer by Hiu'- 
grovc; Topugraphical Diclionnrif 0 / Yorkshire by 
Langdulc ; Pailiametitan/Popnlatiou ItclaiHs; Big- 
Imd’a Beauties iif England anil Wales. (w.w.> 
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• 7AIl*’l’., a vt'i_v (nv<'i’ of Soutln'rn 

AfVi»‘a, soiiuIiiiu’' i.’tllcd friJia tlic <lj>!iu'i .if 

that iiaiiu' ill tlic jio.'C'sinu ol' tlu- l*i!rtiii;iii-.i’, 
tlii'oii^li M'iiU'li i1 ildW'N ami a m>- 

iuiiii' ;>i' ^vatcr iiilti tlic .Southcni Atliiiitic, in lati- 
tiiiK '.1 AO'Miulli, liiiip,itnili- I'ji 4U’t'.'isl. 

li iiiuy L»o niilimi, Ik.wi’M'i’, that the void Ziiiie, 
like those of \ilc or foiio'ov, is ii <;i-neral .ippellatioit 
for aiiy jire.it ri\er, ami llml the iirojier name of the 
one in ijnestioii is Mowir^ic the (iri‘/it 

HiCt'i, or the river «liieh ahvirlis all other ri\er'-. 

There aie sonii- )ieeuliariti(',s in tlie lower-part of 
the Zaire ^^llieh had loiipj attraeied the attention of 
I'inxlisii trathn-s; lint w\vin;f to the eonihnieil elieets 
of I’orUiguesc jealoii'.y , i,<{noiMnce, ami total imlill'er- 
<-nee to all r»,\M>areh wliieh had for its objeel the ex- 
teir-ion of luiniaii knowledge, the lianefid iiiMiience 
of whieh is felt in all their foi\'i<;ii e'tahlidnnents, 
nothing whativer was known of its sonrec, or even 
ot' the /leneral direction of its course tliroii^h the 
eiintinent, beyond some SO or ‘ID miles from its 
mouth. 

The .accounts that h.id been {;iven hy e irly writ¬ 
ers cif the violence and ini)ietiiosily of il.. t'liiieiit. 
U'hieh w.i' said to carry its waters perfeilly I'resh 
for twenty Je.an-nes into t lie sea, and tin* nni’atlioni.'ilile 
depth of its ehaiiiiel, tlrew from I’lirehas, the ipiaiiit 
t'oinpiler of llu' IMgrimajr,-, the followiiiji' aniiisin^ de- 
s4T:ptioii, in his usual and liest style; “ Tlie Zaire is 
of sucli foree, that no sliiji can ^et in against the 
current Ini! neer to the shore; yea, it prevails 
airaiiist the ocean’s sallncss threescore, and as some 
s.iy, foiirseore miles within the sea, before his jiroud 
■wav»‘(i yield their full liom.ine, and receive that salt 
leiiijier in tolceii of subjection. .Such is the liau<fhty 
spiiit of that stream, o> erruimln<r the low roiintiies 
as it p.isseth, and swollen with conceit of daily eon- 
ipiesls and diiiiy supplies, w'liich in armies oi' showers 
are, by the clouds, .sent to his suceonr, runnes now 
• ill a I'nrioiis Ta" 0 , thinking even to swallow the 
ocean, whieh before he licitr .-iaw. with his month 
■wide ^fapiiiff iif?ht and twcntec mile,;, .is l.opc» af- 
Jinneth. ill llu: ojicninfr; hut meeting with a more 
irianl-like eiieniie, whieh lies lurkin^r under the elirtes 
to receive, his assault, is preseiitlie swallowed in that 
wider wombe, yet so, as always bein;' conqiiere.l, he 
never ;rivcs over, hut in an etern;ill tpiarrell, with 
.1eep“ and iiulented frowne.s in his anery fiiee, foam- 
int; with disdaine, and (illiiiff the aire with noise 
(with fre..-he help), sujiplie.s those forces whieh tlu> 
salt sea hath eonsinr.ed." 

'J’he fii’.-.t correct .'lecount ol’ its real nia;rnitiide and 
velocity wvts /pven by Mr Maxwell, who, in the ea- 
paeity of .Ti African trader, resideiI in the country, 
.-uitl survey ed the low er part of it. The teiidiaiey of 
its ch.iiitiel to a northerly direelion, the times of its 
Hooding, and the great body of water wliich it dis- 
eliarged, induced liim to think that it niiglit be .a 
pv'oloiigution of the Niger,—an idea whieli the late 
Mungo Park caught up and w.arnily adopted in tlie 
|>rogress of his last unfortunate attempt to .solve the 
problem of the course and termination of this mys¬ 


terious river. Park ha<l learned from a imlive of V-iufe 
Kashnn, that the Joliha, near that eity, took a diree- 
tioii towards the right hand ; and if so, it was not 
min.ilural to eonehide, that, if one great river run to 
the soiillivvaisl vvithiiiit any known terinination, and 
another great river came from the northward, whose 
source was eiiually unknown, there wns at le.ist a 
probability that they might he one anil the same 
river. And as there was not tlie sllftdow of any iri- 
form.nioii whieh tended to refute this supposition, 
and as the liypothe.sis involved no {iliysictd iiii|Kissi- 
bilitv, while m.iny plausible argiiuieiits were otfered 
ill favour of it, the Hoard of i^dmirsilty, with that 
re.idiiiess vvliieh it has alvv.ays shown, sinci- the coii- 
ehisioii of the war, to afliml opportiinitie.s for eor- 
roctiiig and extciuhng our gcogr.aphieal knowledge, 
sent out a small vessel, togetlur with a tiunsport, 
under the eouiraand of Captain Tuckey, with the 
view of tracing the course of the Zaire as fur as it 
miglit be practicable- On the arrival of the ves.sels, 
destined for the examination, opposite to the iiioiith 
of the Zaire, they expei ieiucd no little dillieiilty in 
getting within it agaiii.sl the stream of-a rapid cur¬ 
rent ; -ind tin y foiinil that the aetoimts given of tin 
tiiihid water, tlie rtoatiiig isl.uid.s lovered vvith tree.' 
and biisiie!!, which had been torn from its banks and 
washed down into the sea, hml not been greatly ex- 
.iggerated. Tlie rapidity of tlie eiirrent between tlie 
two lie.idlatids wliicli form its month, being ge- 
iier.ally at the rate of five or six miles an hour, reii- 
der.s it iuipossihle to obtain .soiindiiigs. fii the chart 
of Mr .'laxvvell, the mid elmniiel is marked at 100 
fathoms; but .Mr Filziii.-mriee, the master of the 
Congo, employed on the exjieditiun, could get no 
bottom with lO'O fathniis, at tin; di.st.anee of‘.^5 miles 
.above the rnoiitli : where the river is contracted to 
something Ic.-s tliail three miles, the depth was still 
found to he about lUD fathoms. At 50 mile.s, the 
.stream is broken and interrupted by rocks and isli is, 
and divided into a niimbcr of hrniiche.s; hut at <y(> 
mile..., it vvafl .apain found to he one channel of a mile 
to a mile niul a half in width, .and of various de|>ths, 
from 5<) to .SO fathoms; and this depth and wj^tli it 
maintains us high up as I’oint S'jiidir, 1 H) miles from 
Its mouth. lierc it siidilriily eontraets its stream 
to the width only of l-OO or 500 j'ards, and eon- 
tiimes .so to a place called Inga, about 40 miles 
above .'4ontlie ; being bristled .all the way w ith rock.s, 
so as to be uniiuvigable except by' boats, and that 
not without iliffieiilty and considerable danger. 

Tile banks by which the river is thus taintracted 
are composed of slate, and every where precipitous. 

Jii iiiiiiicrous places, ledges of slate cross the river 
from bank to bank, forming rapids or eataiaets, 
known to the natives by the name of Ycllaln. 'I'hat 
which first occurs is the highest and the most for¬ 
midable of these barriers; being a sloping bed of 
mica slate, over which the river i’alls from a lieight of 
about so feet ]>orpen(licular, in a slope of .‘JOO y.'irds. 

In the low' stale of the river vvlieii Captain I'lickey 
visited it, tliis Yellala scarcely deserveil the name of 
cataract; but it was said by the natives to make a 
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/lirr. tn-iiii'iKldii'! wIk'ii swrllcil by tlic rains. Cont- 
with Niaftara (^■l^s Captain 'I'lic-kt’j'), it was a 
Dii'iT l>r(M)k ovi'r its stnny bwl. Oiio 

tiling ln)Wf\i‘r, >-iii-|iii'.cd the parly; it was, that 
IIk (pi.intity ol‘ wati-r wliitli iMl (i\«-r the lo(l;;r A\as 
but a Miiiill piirticii) of the voliiine below ; and the 
<ndy e\p]niialiiin which olH-rcd itsedf to tliem wa*., 
th.it a sobterr.uuMii eoinniiinieatio'i existid betwi'cii 
the upper and lower part of the eat.'irael liene!,!!) 
the hlopin;; bed of slate. 

.'\t In^a. wheietlie narrows terminate, the river 
onei more bi'e.oiie iiavi/j-.hle, and slretehid out into 
•a nia;;mtieeiit .slii-et of w.iter, expanding to the width 
oftwo, thne, .Old e\en more than four miles, liow- 
■no- with .1 oeiiili' current of two to three miles an 
hour. 'I hus It eoiitinuid to the distant e of about 
tOi) miles beyond rii;j;a, or ‘3.S0 miles from ('.ipe I'a- 
dniu. Here. howeM r, the whole partj’ were eom- 
pilled to 'lop, partly from siekness, but ehietly be- 
t.msftlu n.ilives reftiscd to areompany them l!ir- 
• her. At this jilaee it is said the ri\er had “ ,i 
most majestic appi'.-iranee; that tlie .sci'nerv V;e. 
heaiiliful. .iiiii not inferior to ain-on the b.mk.s of 
tlie riiamet.; lliat the native.s of this jiart all uurct d 
III .st itiim, that they knew of no impediment to .an 
iininterrnpted navij>.ition of the river upwards ; licit 
.itno yri.it di.stanee it ilititleil inio two branebc's ; 
.ind lltat there was only one obslruetion in llie north.* 
eastern br.meh.oeeasloned by a .siiioh* leil;*!' ol’roeks, 
Ibnnino a kiml of rajvid, over w liieb, Jiowever, ea- 
iiiK's were able to pass,” 

.\11 tins, under more pro.speroiis cireuiiistanecs. 
would li.ue lield out the stronfrest iiuliuement to 
proceed; but it was found impossible, and, tliere- 
ibre, the (|uestIon of tlie identity of the -Ni.jier and 
llie Zaire was left pretty inuidi in the same .sl.ite 
of uiieertaiiily as it was before the expedition, f.il- 
tle doiilit, Jiowever, seemed to reni.-iin on C.ipt.iiu 
Tuekey’.s mind, tliat the nortli-easterii br.ineli bad 
its source in Northern .Africa; for lie obserie.s, tli it, 
“ ('onibiin‘n;» bis objervation.s with tlie infonii.-ition 
wliieli he liad been able to collett I'rom the ii.itiu*-, 
va,t;ue and tvillin;; as it was, he eonlil not liei|) think- 
ino llut the Z.iire would be found to issue IVoin 
some lar^re lake, or chain of laki's, coii'iiih'i-ably to 
tlie northward of the line.” He was the more ’u 
eliiied to this opinion, from the'low .state of the 
river, even so late as August; and he add.s^ " Sliould 
it begin to swell in tin* early part of September, an 
event I am t.iiiglit to e.vpeet, I .shall eoneliide th.il 
iiiy hypolliisis is eorreet." It did begin to uwell at 
the period antieijiated. and lie n(ite.s down in bis 
journal, in two worils, “ Hypothesis eonlirmed.” 
■J'be idea of its Howing out of a Likr* .seems to have 
.arisen from its “ extr.aordin.iry y.i/i'f rise,” wliieh 
was only from three to .six inches in twenty-four 
hours ; whereas, had the sw'elliug of the river been 
oeeasioned by rains tailing to the southward of tlie 
line, and by tlic pouring into its eliannel of moun¬ 
tain torrent*, the rise must have been .sudden and 
the stream impetuous; but eomiiig on, .is it did, 

III a (piiet and gradual niaiiner, it wa.s coneliided 
that it could proceed only from the gradual iner- 
flow’ing of a lake. 

'J'hiis, the course of the Niger still reininueil 
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.as .a iiiatler of speeul.alion, and the sw.inips of /.•m- 
W'.aiigiira (a name no longer known in .Afiic.i), the 
ll.ilir el Abi.id,’ the Zaire, and the Kio I'oruios*!i 
and other shiggisli w.ilrrs which areiliseh.irged into 
the Biglit of IViiin ami lliafra, eontiimed e.ieh to 
have their advoeati.s. 'I'he two latler hypotlie'<*s 
must, howeier, now be for ever abandoned. The 
aecoimfs winch have recently been received from 
the .Vfrie.in travellers, (bidiiey. Clappertoii, .ind 
Denham, set the ipiestion ei.mjiletely at u’st, -is 
I’ar as the Ziire and the Hio t'ormosa are eon- 
eeriied. \Ve may now f..if'ely say, tlial tin se 
waters are eomjilelely divided from those of the 
Niger by a barrier of lofty primitive moiiiitaiii.s, 
from the southeni sjde of which' they undoubtedly 
receive their siipjily of waters, as the .Niger and tlie 
la!;e of Boriioa receive theirs from, the northern 
si.Ie. 

Having disposed of the .Atl.mlic rivers, it_ re- 
mains only to be shown wliat progress lias been 
iii.ide in determimiig tlie conr.se and termination of 
tli,‘ Niger beyond 'J'iuibiietoo; indeed, we may s.iy, 
beyond lloiissa, !br to that extent it has miijiK'stiou- 
ably been traced in it.s easterly cour.se, by every 
modern aiitliority, written and verbal. Ily Hoiiss.i 
must be understood, a considerable tract of country 
to the iiorlliward of the Niger, iiiterjaeeiit between 
Tiliibuetoo and Boriiou; of wbieli Ka'lma or K.|s. 

.siiia is till'<‘a]iit‘d. ('oiisidciv/Me light Jias bi-i ii thrown 
on this part of N'ortli<rn .Afiie.i by a native of the 
above meiiliuned city, who Ji.is recently left Cape 
Coast (.'astle with Heb.oni on bis journey borne. 

This man h.id .s< rved many ye.ii’siii the Hritis’i navy , 
under tlie name of \\'illi.'im I’aseo, but bis real iiaiin- 
i.s .\boii Beker. By his own aecoiml, he travelUd 
with a pjirty of inert liants' I'rom Ka-lma. or, as he 
calls it, Biriiie-Kaslnia, l.i the Bight of Benin. To 
the southward of this city, and at tlieilistanee of I'oiir 
long d.iy.s’journey, or about lift i ’.desl'roiii it, they 
i ros'i d tlie i u~luiiii~''ii(/!, or riv i-r of I'ri ,sh water, 
which he de'Cribe.s to be as wide as tin (iambi.i at 
.'st Mary’.s, rimiiing to the eastward. I-’lve day.s fiir- 
tbiT, still fr.ivelling south, they crossed a deeper an.I 
broader stre.mi, also rinming east, eadid the (tuiln, 
wliiih jiasses tliroiigli the eoinitvie.s i),xmed Gtuin 
and : and he lia.s lieeii told, aiiil believis, that 

tlit.se two rivers unile at /.iii^iiot ne.tr Kiift’i, ami 
proeet'd towards the lisiog sun tti Biriiie-Borno'i, 

Seveial days after this, they reaebed a high rangt 
mountains, one part of which had the top white fik. 
marble, aiul in its ap|U'aranec resembled oiu 

of the Capt'de V'erd I-kinds, i hiving eros^d tin 
mountains, and .i small i.ver e.d'eil lleliou rimiiing 
at their feel, they saw th.' -e.i, aiul eenutinuingtlien 
route towards the s,.iinig sim, having the sea in 
sight at intervals on the left li.aiul, ni ten days he 
rl■!lt•h< d .Xmi.imalio ) on the eo.isl, and i iitv red tin 
bo.ird his Majesty’s s.ii]) the I.die Belt. 

Aboil Bt ker is repre-' nteil as an iiitelllgent m.ii., 

.nid the ai'eoniil Ive gives of Ins journey is eon- 
sidereil liy llie writer tif a late arliele in tin 
(li‘iirlrrf_i/ licvirxii, mi the jirogress mailf iiv' onr 
African travi'llers, n.a worthy of eredil. N'.. other 
river than Ij.e .v .1 i>i"iiehes In* mention., interveneii 
in his i’""!. to the . iil'ivvaul ; aiitl this correspond' 
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7,«ti- witli till' arcoinit ^rn'ii bj M.-ijor Dciiham ol’liis 
i.intc ill till' .s.im<- (llnitioii, bill «>ii a iimrc t'li'-U'fly 
ii'i". iiliaii, V III) iiii't v.illi iiiitliitij' lik»* a Mrc.iiii lu 
t'.'. I'lliiij^ (iircillj Miiitii 1 m Uvi'i'H till' riM f ^aun, 
.11 l.ititiiiii' i;; .mil a p.iit <.f tbc ili.im of 

inoiiiilaiiU) i>y .ibon Hckoi'i in latiliiiU' .ibiml 

10' N. 

'I'liis ^ ,u)ii is in liift, tile onlj •■tii.'.im nl' water 
that ocnirri'il to cnir travoller.s Iti'twroii Mmir/oiik 
anti till' iiioiiiitaini abnvc iiioiilioiK'tl, and caimot |U"i- 
aibiy tbi'iTtiiro bf any ntlier tlian llif Nif*! r iir .Inlib.i; 
unless Me aril to suppose' this riier to havt' siiiilv or 
bt'i'ti t'vapoiati’d Itefbre it rraclies thus tar to the east¬ 
ward. IniUi'd, it appears, from the latest litters re¬ 
ceived froiii Dr Oiiiliiey, dated in July hist (18.’.‘5), 
that they bad followed up the yaoii ‘Jf)0 niile.s to the 
sve.st\vanl, and found it sonietiiiu's ti stream bt'tween 
tlcep banks, and at other limes swelling out into 
iiiiall lakes. As Nooli, or llie hike of Soiiilan, into 
whiVli the Nifter is Known to f.dl, could not be inon 
tbiiii UM) miles from tlie sjmt to whieli the jiarty pro¬ 
ceeded westerly, there can scarcely he a donht that 
the ^’aoii and the Ni;jerare iilentienl. llekir states, 
he has often heard his frnuidl'iitlur say, that lliriiie- 
Hui'iiou tv.'is ahuiit fdlet n days’.joiii'iuy from llirnie- 
Ka.shiia towards the ri-.iiio .sin., wliieli accords ]i!'i'lly 
well witli the aeeoinils niven hy llonieiiiaiin and 
others. 'Ihis tr.iveller (11'li'iieiiiaiin) names the 
river in tlial part of it.s4ioii7' e where it enters Hor- 
iioii fhe/.n/; and says (what is now eonlirineil) that 
it falls into a lar<;i' lake, wliieli Uurkhiirdl stales to be 
in Uornon, and that it is a fri'sli water lake. 

It will be seen that under the Article Araie.v 
it is .sl.'iti'd. .‘IS a speeul.uion grouniled upon the 
reports of various travellers, tliat ,a great lake or 
iiii.'iiiil sea would one ilay lie found in some p.art of 
Northern Africa, as a eonnnon receptacle of the 
si'\ eral river.“, of the course of whicli so lYimiy eontra- 
. dielory statements have been given. It was not pre¬ 

tended to .as.sign tlie jireeise situation of this lake, 
hut it was eonet'ived it might be somewhere “ in an 
extensive tract of disert. iinniediately to the east of 
the modern ]>o.sitioii of llonssaiiieaning thereby 
to the eiislward of Kaslina. 'I'lint lake is no loiigt'r 
.1 inavier of sjieeiilation hut of fact. Dr Oudiiey 
.and his eonip.lnions fell in with it at a pl.iec called 
/.art, the frontier town of Rornoii, in laritiide 14^ 
•10' north, longitude 1;!^, being very nearly in the 
same meridian with Moiirzoiik. Its name is the 
Tsand, lieit'g the .same as tluit given to the river 
which /alls into it uhoiit sixty inlles farther soutii, by 
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Ilorncmann and Riirkhardt; hut which, .as alre.idy /auc 
mentioned, is called by the present Ir.'iveller.s the Viiou, 

'1 he we.sterti shore of the lake was trtiversed not less 
than tbiO miles, in u direction almost flue south; and at 
the bouthoriv extremity a l.arge river of the name of 
S/iaii, a full mile in widtli, was found to How into 
the lake in l.ititutli: ahoiit 11 ' .‘(O'. It came from the 
soiiili, and undoiihtedly had its rise in the great chain 
of mountains visited hy Major Denham, and crossed 
by Aivui Heker. How far the lake 'J'ntai/ may ex¬ 
tend to till' eastward is jetniiei-rtain ; hut it i.s to be 
lioiM'd, th.it the next neeoiiiits from the travellers 
will settle this interesting point, ami deterniiiie the 
qiK.sliiiM wluther, on that .side, a river Hows out of 
it in .III I'.isterly direction tovvards the Nile of I'gypt. 
or that it is the great sink of .'\lVie.‘>, receiving its 
waters from till directions. It i.s said that no mention 
is made whether the waters of the ’I’saail he fresh or 
salt ; the very omission of wliieh we tliink is decisive 
of its being fresli; and if so, there is certainly a 
7troiig jirohahility of its having an eastern outlet; a 
eiroiiiiislaiii'e wuie.h would atl’ord an etjual prohahi- 
lity I'f tlie identity of the Niger and the Nile, their 
niiioii being effected through the eli.-imiel of the 
Ihihr el Abiad: for, in such a climate, ami such a 
soil as tho.se of central Africa, every lake v#lthont an 
outlet must be more or less salt, like tlie hike 
Asphaltites, and the nnmi'roii.s salt lakes of IVr- 
.sia. As the eomitiy all aroiiml, for many Immlred 
({lei'haps thousand) miles, i.s a dead Hat, Htiitcil 
to he from 1*J(K) t>) l.'iOd feet above the level of 
the sea, we want only to .'iscert'dii the level of the 
plain of .Seiin.aiir, wliere the llahr el .\hiiid joins the 
Nile, to determine at least the possibility of the 
waters of the Tsaad emptying themselves into the 
Mediterranean. 

We shall here only add, that the T.'^aad niu.st be of 
very eon.sider.'iblc extent to the e.astvvard, as a .set of 
ferocious people,' of the niinie of Itiiddoonia, iiihahit- 
ing some of its islaml.s, come on rafts from that (|ii,'ir- 
ler, and carry off women, children, ami eattle, from 
the western shores ol' the lake, beyond the |)ossihility 
of their ev or being recovered ; at least, hilhert<>, tile 
jieople ol' llormiii, who liave boats sew’ed together 
from forty to fifty feet in h ngth, Iiavc never vMtured 
f'lr enough to di.seover tlieir haunts. Beautiful little 
islands, covered with the I'ajiyrus, arc seen floating 
about the lake in various directions, according to the 
qiiiirtir from which the brce/.i* blows. (k.) 

/KAI.AND, Nkw. See tlic Article Austhala- 
siA in this Supp/enient. 



ADDENDA ET COUIUGENDA. 


PIlli'IiU 

i; 

Iliti'rpoU 

tiun. 


F1.UF,NTS, Vni ,.\\. No. .1. Forp/Ci ; und jzAtf 


No. i'or icdil ', 

uh .tb 


,\ftrr No. .Tlii. for j YAX, ri'uit j '/AY; in tlic nt'xt 


dA'r=cI(—— 2jd.r, and Z=r-, p]„,, 

■*" II 

wi* have, C)70- j^r ' *d.r rr —-c r) 


Intcrpola. 


line tr/tf/ .. Di.A), taktn;* the <1 V'of this then- No, /i?!. A similar correction is required for C 

m” i\ I 1 Jhl*’ 

I cm rr III UA . and /=•//*)•, we have 


\ 


/ *' / • '' w / ■ < 1 f 

/J V —y_7*ii j.il * ” hi -'y - — • • 

n / • wf 

~ hi .< jtiA.x — . • • ; tliu.**, if 

AfUT No. fo! JyA'/. . , rrml j'/.A 1jj"^' jX-AX 

-WL‘ 111:13 jiul and I'illui ,'/il,rrr 

d l’,and < 1 ’^=/, or o' d.r=:d Y, '.iwA iy — /, , and 


whifJi bocomeii ( 1_ * - 

(h]')V ■Jfhl*) 

.V H 

^ _ s.r, X 

il')* 8(hl’)- ■ ' 


HI 

'/ u 

See Moc. Ci'l. X. p. a.'iH. 


/ • 

c’ dj~c 


»» /« m +.1 


m-j -1 


Add—Soiiio other hinillar flufiii- ol‘ logarithmic 
After No. .lli'h /or /id/..., rrod f/.A V ... d 1' = M"'"titics may hi' round in the Jout mil of the Royal 
■ ‘ ,/ Iiiatitntioii for October 18-.5. 


IN rF.IU’OI.ATlON. Few disquisitions in mo¬ 
dern inatheiii.nirs have f'reater pr.ictical utility th.'iii 
tlio.se concerning the extension and intiTpolati'in of 
the terms of nuinei'icui progres.-ions. Rut the modes 
of .solution generally |ii'(iposL'd, however ingenious 
and refined, are often too complex for ordinary jiur- 
poses. We iherelore .iv;id ourselves of this ojipor- 
tunity to point, out a procedure of e.xtreme simphcit\' 
and most re.ady application. It mil emliraee any 
sy.steni of nuiidieis, hut seems peculiarly fitted lor 
the computation of logaiiihms. 

Napier first pnhlislied, in Ifil'l', his canon Miri/i- 
*u.i /.ogor/t/iaiot f/Mt.comprised in 1 : very thin andsinall 
qmuto volume, exhihiting, as far as seven place's, the 
logarithms only ol the sines and tangents to every 
minute of the qiiadrant; those of the ordinary iiiiin- 
bers being left to he dedueed from the iie.iiest .sines 
or tangonl.s. In the summer following, Riiggs, then 
I'rofcssor of (leoinetry in Ciresham College at Loa- 
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don, who vva.s enchanted by that noble discovery, paid 
a visit to its illustrious author at Meichiston, in the 
vicinity of Fdinburgli. During an agreeable stay of .a 
month, it was eoneerted hetiveen them, to change the 
natural system of logarithms into .another of a more 
artificial form, but adapted to our denary scali. of 
notation, the labour of the calculation fionever, be¬ 
ing devolved upon Ihiggs, as joiinger and enjoying 
robust health. Next season, Rriggs performed a se¬ 
cond journey to F.dinbiirgli, and .showed to Napier a 
table which he had coinpuied of the new logarithms 
for the first chiliad or iliou.sand of the scries of natural 
numbers. Hut the great inventor was now fast de¬ 
clining in years, and expired on the od of April 1t>18. 
Hriggs employing most skilfully all the abhreviatioii.s 
which ingenuity could devise, jirosecuted his most 
arduous task with such vigour and active persever¬ 
ance, as to conqiute, in the 8p.ice of seven years, to 
fourteen places of bgures, not only the logarithms of 
5 N 
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InlpijMila- 

til'll. 


the sines aiu! tangents of every degree and centesi¬ 
mal minute of'the (juiidiant, hut also the logarithms of 
’ thirty chiliads of luiniher.'. 'I'liese tables wcrejirinl- 
ed, in lliiil-, in a ft'ito volume, entitled Atilhiiifticii 
Litganlfnnicn. In liis an\icly, however, to hriiig 
out this stUJ)L•n(lou^ work, Ihiggs contented liini>'elf 
with calculating the logarithms from unit to 'JO.dOO, 
and from JIO.OOO to 10 (>, 0 (.H), leaving the coiii|)uta- 
tion ol tlic -cventy intervening chiliads to he aftcr- 
wurd.s sup)>hed. The very ingenious author aimex- 
I'd a full ex|il:ination of liis mode of li"uiiing the 
tables, grounded cliielly on the corsideraiion of dif¬ 
ferences, and he thus irueed the first steps of that 
important theory. Uut he likew ise gave instructions for 
the readier filling up of the iniormediate logarithms, 
abridging the tod of calculation no donht, yet detail¬ 
ing a procedure siilficiently irksome ami complicated. 
“ To encourage some skillul persons to pcrlorm thi.'i 
(ask, he nil'ered to furnish them with paper he had 
by him, ready picpaied, and divided into columns 
proper for that ]iur|iose, as likewise to inform them 
at what part to hegm, that tiiey might not intcrlirc 
one with another; and promised, when the whoh was 
finished, to endeavour to procure a new edition of 
the work so completed.” Thi.s slender boon seems 
not to have teniptetl the mathematicians in Mngland. 
In Holland, howtver, Adrian Vlacq, chancing to meet 
two years afterwards with a copy of the work, and 
prompted only by his jiatriotic /.eal, had the revolu¬ 
tion to revise anil compute the whole eaiion, reducing 
if to ten places of figures, which he printed iii /lt/io at 
(iouda, as early as Ki'Js. The same able calculator, 
only five years afterwards,Duhlished, likewise in folio, 
a very extensive system of logarithmic sines 


the jiroject of completing the canon was deferred for Inttiimia. 
a time, and alYcrwards gradually forgotten. The 
method of interpolation then proposed seem.s, how-''*' "'*^ 
ever, to deserve notice on account of its great sini- 
plicity, and its ready tipjdication, not only to the im- 
tnediate object, but to other questions of a similar 
nature. We .shall, therefore, now stale the principle, 
and iliiistraie its ap[)hcution liy a few examples. 

Jhe square root of the quantity 1 is cvidcntlv 
expiessed by the continued fraction 

““+_L 

'J« -f A-r. 

If two terms only of the fractional part he taken, the 


expression will become 


, -j-Ti ’+'^" 
\ fi -j-1 “ - " , 

■ke-l-r 


and eon- 


a very near approximation. Put b-=‘lu', and by .sub¬ 


stitution 


j(r-y- 


'JA+I ’ 


wherefore 


' Jog. 




‘Ih 4- :i 

— log. ” “. Hence half the alternate 

" ' 2 / 1 - 1-1 


at (iouda, 

and tangetit-s, to every ten seconds of the ■{iiadrant, 
having restored tlic sex.igesinial subdivision, wliich 
ilriggs had partly changed into a centesimal one. 

'J'hese two volumes may ho deemed a precious the¬ 
saurus of logaritiuiis, from which succeeding com- 4-1 


diifurences of the logarithms of the scries /;, /;-}-l, 
/>-l- 2 , iSrc. added to the logarilhn) of 2 / 1 -f. I, must 
give the logarithm of 2 /<-f;{. Hy this simple proce.s.s 
then, any table of logaritltms is earned to double its 
actual extent thniugli all the odd numbers, those of 
the even ones being found by the mere addition of the 
logarithm of ‘ 2 . 

To find the limits of approximation, let three terms 


of the fractional scries be taken, and 




pilers have drawn very liberally. They form the 
basis of the Tahirs published by V’ega at Leipsic in 
which are esteemed the best and coniplctest 
now extant. 

But though the Tahirs of Vlacq, carried only to 
ten places of figures, are sulfieieiitly accurate for 
every ordinary purpose, .ind even for the most deh- 
ente calculations in .istronnmy, yet many person,s 
have often regretted that the original .system of 
Briggs WHS never completed. Tliu celebrated Le¬ 
gendre has employed that table, imperfect as it i.s, in 
some of his most refined numerical investigations. It 
is well known that Mr Baron Moseres devoted a con¬ 
siderable portion of his time, and ol his fortune, to 
the rcpuhlication of the woiks of the early writers on 
logarithms. In the course of this extensive undertak¬ 
ing, he entertained some thoughts ol giving a new 
editiou of the Arithvietka Logarithmira, and ex¬ 
pressed an earnest wish that the vacant chiliads were 
tilled up. 'I'o promote the liberal designs of the Ba¬ 
ron, the Author of this Article was induced to be¬ 
stow some reflection on the subject, and a very simple 
mode occurred to him, which would have reduced 
the labour of computing tho.se logarithms to little 
more than the trouble of mere transcription. But 
II 


t<i' 


or 


JCV) 


2 //-f 2 /i 


‘2/>-f;J /Ah'-\-\Olr+{ilt-\.\ 
2*-Pl V ■~4//-f lO/i''-l-(,7/ ) ~ 


"'dlY 

2/j-f.l V 




.iVi)' 


Whence 


(‘2/.-t-;l)(26.1-l)/i 

and, therefore, .since this la-l qiiimtity exceeds unit 

/;+‘2 _ 
2 ■■ 


'■^(26+3)('2Afl;/.)’ 


only In a very minute difference, log.' 


where M denotes the 


*’*■ ‘ih+X (2/;-f-;jj(2/;-|-1)6’ 
modulus of the system. If the number 2 /-f-.'t or 26 -|-1 
be expressed by N, this small correction will amount 

,, , , 26-|-.‘J 

Consequently log.^^^^j- 

It may hence be computed, that 


but to 


d log. 


M m 
.] ;V’ A'-< • 

6-f-2 2M 
6 ' A'3 


the correction on the first approximation will only 
reach unit in the last figure for the numbers un- 
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interpola- cIlt ‘iOfJ in table", of seven pL-ices, for those under 
, 20.75 in the table-s often plaecs, and for the nuinber'i 
under in talilcb e.vteiidiiig to fourteen places. 

The eorreelions needed in Hrijrjjs’s 'I'nhles will 
therefore eoire.s;iond te these liinit«. 


.‘J.5 

150 

_ o 

2.11.51 

__ 7 

30 

TOO 

— 3 

221 W 

— .s 

27 

»!).') 

— 1 

21290 

— 9 

2,7 

SOS 

— .7 

20.7.77 

— 10 

'Jt: 


— ()■ 

19913 

— II 


Suppose it were lequired to find the lo;;aritliiii.s of 
the odd numbers above ^ 00 , to seven places of deci- 
nials. As.suiiiii)^ the logarithms of the .series of hall 
those iiiimhers, let their alterimtodiiference.s he tiiken, 
.Old the‘-e .ij;ain hbeeled. 


Whence are derived. 


[ Niiiiilii.r.. 

l.vganiliiiis. 

1001 

.■;.S021 S.S551 1 
2l70;iS7 

100,1 

:i.0O2;;s5.59()1 

2I(»93iI.'' 

'kH).7 

.5.1)0 2(102.7201 
2l(iS220 

1007 

.;.f;o2,Sl 931 21 

21 ()713.9 

1009 

.3.()0;:03(>()',i),; 


851 


interpola- 

iion. 


j Niuiibir'.- 

1 

1 If ;«uii!intv<. 

■ A If t null* 

1 )lHLn m*!"*. 

Tht'ir Halves. 

1.70 

2 lT()()‘ii;{ 



l.-.l 

'2,l7S‘rf;ti 



152 

2.1M,Sl.:i(i 

,57.723 

2S7()1 

1.53 

2.ISU>911 

.571 1 ) 

2S.r,7'J 

1.71 

2.IM7.5 '07 

.50771 

2s.‘iSt) 

1.5 7 

2 i<)ii i‘;i7 

5i;in:! 

2.S20I 


Heiu-e the loi^arithiiis of the doubic.s arc formed 
hy the mere addition ofthe.se halve.s. 


1 Numb* Is. 


i 301 

r 

1 

2.17S.5()(l5 
2S7f)l 

Id.: 

2 .1S1112(: 
2S572 

307 

2.1 .S 12;i9S 
2.S.'{H(i 

:;0T 

2.1S7I.3S1 

2S201 

309 

2 Is9f).5s5 


In this manner, the 
operation may be con¬ 
tinued ; but, to prevent 
any accuiniii.ition of er¬ 
rors, the logarithms of 
the coni]) 0 .site iiiiinbers 
.sliiiuld serve as staiuhinls, 
being formed by the ad¬ 
dition of the logarithms 
of their .several factors. 
The logaritlini-s of the in- 
ternieiiiuteeven numbers, 
302, 30 f, 30G. •!()?>. and 
310, are easily deterinin- 
ed by adding .30103(K) 
to the logaritlims of l.^l, 
1.52, 1,5 J. 151-, and 155. 


To extend the process a little farther, let Vlacq’s 
lottarithins be cumijutcd for the numbers above 
l.fKK). 


Nuiiibirh. 

l.ogaritliiiis- 

Alicrneic 

ihllercuce'). 

I'licir Halves 

2000 

2(K5| 

2002 

2003 

2004. 

200.5 

3.3010299957 
3.3012470SS() 
3.30I.l(il.|>731 
3.301()S091.93 
3.3018977172 
3..3021143770 

431()771 

433H()07 

4336141 

4334277 

2l 703.S7 
2H.9303 
2168220 
2167139 


Again, 10 compute tlic logarillinis in Uriggss 
( mioii. 


Ninu- 

I'cr*". 

l.ogtiiilhlii',. 

Aluin.'iii* 

Diflbrt'ncfH. 

Tlivir Halveb. 

9!)9.5 

999< 

9997 

.9.999 

10000 

3.99!)7S279«4.5113 
■;.;i9')82(i 247 15141 
■;.9.9.9Sf)()(;,92IOS27 
3.99.9913132111)58 
3.99.995().)()S3 s 020 
I.OOOOOOOfXMXXKk) 

8689.36.7101 
86881962J 7 
868762719.5 
86867.5831 ‘2 

131-1682707 
134124810.8 
1.31381.3,7.% 
13 1.3.379171 

19991 

4 .3008.34.51916161 
1311()S269(i 



199.93 

1.30087796.5988.77 

431124.S097 

The ndiiitivi' purl.s 
here coiisi-l nl those 
dilfereiiees dimini.sh. 
ed by 11 and the last 
one by 10, since the 

1.99,05 

l..)'tH):)2l 1081,69,54 
i:i4:!,S 1.8585 

lfl.997 

1.300964S|6605;:9 
•131.137911)1 

proach to 

205.77. 

the limit 

'.99.99 

4.3()l 008280.39700 




'I'lio iiist mode of interpolating, Ihiis derived from 
the nature of logariitims, and so commodious for their 
computation, might likewise be detluced from general 
considerations. Let A, li, C, I), K, Ac. represi ut any 
scries of numbers. If they advanee regularly and 
slowly, tbeir first dilFerences, 11 — yi, C — B, D —C, 
/•’-s—7.), &c. may be viewed .a.s con^tituting an aritlimc- 
tical progression. Where lore the sum of the extremes 
will be equal to tb.it of the moan terms, or (7,'— D) 
+ (B--A) = (D—C) -f (C—Ii), til,a is, 7;—/!= 

‘2D —2/f,and therefore D —, wlicncc D— 
jy _ 

li -|- —. Applying this to the logarithms of eight 

places of figures, let A, B. C, D, £, &c. represent 
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intirp.ii.i- ihc logaritlinis of/iOO, .'‘lOI, SO'i, iOIi, .Wl, He., tlicii 

, , loi;. M)l—lot;. ;,()() 

lOff. .jO'irzlof;. 50l-)-- '-,■-=: loij. oOl 

lot? 


—'J.:i!) 7 !i KKH)- '_'. 7915 <) 7 y!l; llu* lialvt s of the aUor- 
iiali- ilirtiTcncf.'i of llie logaritlinis of-.‘> 1 , 

2.0,5, Xc. bi'iii;; lliusi takon, as hoforo, to oonipost' by 
tluir ailtlitioii' tliu loj;avillmis of the odd iiuiiibers 
.•,(i.'5, 5()'>, :t)7. *S;r. 

I’ut smcf /■•'— /I—2D — 'lit. It follows lhal I'.— 
.- 142 ( 7 )—/)). lii Tfloiu, 111 any si rii-s, thr filth ti rin 
will ho lound no-irly. h) :lddill^ to llio lir--l tomi tlio 
duuhio till' ihll'croiioc holwoon iho -oioiul anil loiirth 
term'. In this way the labhs ol n.itiiial moos, lan- 
fjonls, and seoaiits, could o.i.'ily I'O li.lined. Tliii", 
the lo^rariiliiiiic mih's ol llie siioee'-sivo .iio',, .'(i . 'id 
r,.'i() 2', and 'id o’beiiii; lioiii Vlacii's 7 i.'O/t’.', d) 
liiid the loptai'illinnc .sine of .00 !■'. 


\l. . 

' 


.'30 d' 



1' 


) 2117.3.''.3 

1 ** 

d .s.s\ |i. is ,dJ 


I * * 

<1 s.st.-.Timi.sl 

) l.■2••^3l:d 

1 1' 

<) j(,;; |.s-;.7 

_ 


Tlic sines of .‘51' and of . 01 -' arc here added together, liitcri»Ia- 
antl the sum ti ipled, and from this amount is taken the *“ *"• 
double of the sum ol the .sines ol ;5I and of ;5:5 ; the 
sine of 150 being snbtr.ieied from that remainder, 
leaves finally the sine of ;55'. 

Kmploying tlie same number of terms of the series, 
a still closer appro.siin.it ion maybe discovered, by 
eoniidering the third ditl’Lrenee.s only as uniformly 
progrissive. Wherefore the extreme differenees 
7 )—.‘,f'4'>/f—-7 and —:i/'' f.'{7)—(' will he to- 
gell'i.r i([iial to double the middle one, F. —.')/) 4 - 
;!f' — II, and eoiisiipuiitly 7'"—,'l_"7','—l()/J4 
lot—.li/V, Ol r— / f,i(/;—/>’)—10(/J- C). 

lienee the hig.irilhie.s eM'n of low numbers may 
be computed evact to eight deeiin.d plaec' Tliu':, 
the logarithms ot lad, l.''il, I."!'', 1 1.5, and lil-, be¬ 
ing ;;i\en, that of l.i.'i is found by this process: 


Nuinlji i" 

1 H*ii41HlllHS. 


, l.'id 

2.1T()d'»l2i. 


■ 1 1 ,i 1 

2.1iio.3 

s.-. 1.577 X l'2:ib,S7 

I I.W 

2.1 .'t 1 SO'.’ 3)1 

2xiT«l'X !<•- 2S17 .s|() 

1^ ( i.w 

‘i.lsiii'iM )■•{ 


1 i 1 r, i. 

2 l.s7.'.''('72 

Dinerenee 1121013 

t l.'i.S 

‘J. 1 1 

.\dd ‘2.17(id'»12fi 


2.id()'5';i7i 


Here, passing over the middle term, the diHerenee 
between the log.iriihmie sjjjes of .'30' I' and ol ,'>d° .‘d is 
doubled, ai.d added to tllR of dU’', to form the loga- 
ntliiiiK' sine o( .'id !•'. 

lint a iie.irer approxliii.ition may be obtained, by 
supposing the second dilleienees of any series to form 
the aritlinutical progicssion. 'I'he sum of the ex¬ 
treme teiius (' —277 4 -1 F — ‘iF,-{-D would, 

therefore, bo eijiiul to the sum of the nieanteinis 
l)—2V-\-ll and F.—2D+C; whence 7'—,/-- ;/.“ 4 - 
;2(2/1.or7'=:. I 4 2(774 F.)— 2 {< ’4/)) TIius 

the natiir.d siiies ol the successive .iics ;4<), .J|, .';2, 
.'H., and ‘5.'i degrees may be e..sily computed to seven 
placc.s ol liguie.'=. 


A rib. 

SlTll'*' 


:5()' 

.'3;«)0d()0 


.51 

.31 3d‘;t51 

' 1 1.07 t2') 10 X .‘5r=.'!-222(;)) ‘.0 

.•52 

..(''••0!i|;5 

\ 1 1.07 1.3.38;5 X •-' ■-‘i. 1 1.011 fit; 

.5;5 

..•31 ftnl'tO 

1 f - 

;il. 

..35!)2!)2)> 

DiHereiice l.U7.>;557til 

:5.3 

••>1 1 



'I'lio dilference between the logaritlnns of l.'il and 
I 'll' is lieie mii'.li]ihed by .a, and the dilleienee of tin; 
log aiitlmi- ol 1,'..’ .mil l.'):5 is ii.ulliphed liy Id; and 
the exi-ess <il'ihe loimei product tihove the hitter be¬ 
ing aildeil to the logiirithni ol 1 .'-O, gives the lo¬ 
garithm of l.'i.'j. 

it would ohvioiisiy ho pri l'er.ahle, however, to em¬ 
ploy the ioiiiiuhi in a inodilied form for interpolation 
meiely. Hence /).r:f'-f \(l '.— 77)4-^—f- 

11 MX terms of the senes wire given, the seventli 
could he found to a high degree <if accuracy. The 
sum of the c.'ttremos of the piogressivi- thiid ihffer- 
ences being now a.ssiimed eipial to that of tin iin..uis, 
we have D —15 (' \ ;5 77—./ 4-f*—•" 7‘'4'7 7'.'—/)= 
/.’—.'5 7)4.‘5 f—77 ) /•' — F.-\-.' 7)—and by re- 
diietion ti’—4-=-I F —.» 7.'—.'i (’— !• 77, vvhence 11 — 

I -p j. 7-'— 77)— ') ( F ,—('). It si'ems unneees.sary to 
sulijiiiii :inv tiutlier illustrations; but the very simple 
methods of Intel pol.ition now proposed, might be 
applied with great lacility and advantage in various 
physical rcseiirehes. Jn this way, much light may 
be thrown upon the resistance of fluids, and upon 
the force, the density, and the component heat of 
steam, at dillereiit tc'inpcratures. 
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Wales 


Ciniiiiii s of IViilrt. (.Sec Piipnluli'in Abslrttrl, p. fH, and County Returns.) 


: 

1 (.iHiiitu ol Walt’N. 

1 

j 

Ait.i III 
SqUilTl 
Milcb 

1< n^lish. 

l'ii|nil:i(u)n, 

//f r (tti. 

PopiilaluMi. 

1 fill. 

[ill Ta'-t 

/iir (\’nf 

ropiilation, 

1H2I. 

.MaUs, as 
mijioc rated 
m llt’Jl. 

1' t nialf'i, 
enunii rated 
in IJt'JI. 

1 ■ 

iAuglosry. 

■271 

.•5.5.000 

10 

n8,.‘50O 

>0 

-tfi.ooo 

21,7.8 1 


1 Brecon. 

7.*1 

.■;2,7oo 

)*) 

no.ooo 

H 

11,500 

21,8.5.8 

21.700 

|( ardigan . 


.11,100 

LS 

.52,000 

1:5 

OOO 

27,S0S 

2'),S8h 

rarinarilien. 

071 

Ii(),(i0l) 

1.5 

70.800 

1.'5 

()2,000 

.1.S..577 

•Ki,(il)2 

Carnarvon . 

. 5 11 

4. ‘5,000 

l‘> 

.51,000 

K) 

.5' 1,100 

28..H2 

20,.5 K) 

Oenhigli . 

(i'l.i 

tr’.loO 

(i 

1 ) 0 . too 

IS 

78,()00 

:;7,/8.5 

.'18 72(5 

rii.il. 

I. 1 

■1 1,000 

17 

IS.100 

It. 

r, 1 ;!oo 

2b,7.';.5 

27,0.51 

Glamorg.in . 

:;)2 

7.|.,000 

1.0 

88,000 

18 

Io.s’.nOo 

50, l'i7 

.>l,;Jio 

Merioneth . .. . 

0^>'^ 

no,.500 

5 

.'I'.’.OOO 

0 

.'15,100 

Hi, 17.0 

J7 fjo.i 

Montgomery ... 

.S.50 

.i;i,.;oo 

0 

;5.'5.r0O 

l.l 

()l,ioO 

20.7 1.5 

;:0,I5(; 

Pembroke . 

tiio 

.)S,200 

8 

(J.^.Too 

20 

7.5,.500 

;iI.,.5J() 

.•; 0.170 

Radnor . 


1.0.700 

10 

21,1)00 

8 

2:',500 

t l,2(i(; 

1 MO.'i 

Wm.c.s. 

7,12.> 

.5.50,0(10 

1:5 

();5.2,()Oo 

ir. 

7.51.800 

.'1.50,187 

.'5(5(i,<)5l 


.Virfe.—Tliosi' tiiinibt'rs include the estiinuied proportion..^ of the Army and Navy helon^inn to l ai.li 
countat the u'Npcctivc period., of taking; the Consu.! ■, Imt the Adnnl Totnl in Knjiland, in 1.S21 was 
I 1/2(>1, V37 ; in W ales ii was 7 17. l.'i.S ; and in Scotland it was ; a.s then cnnnierjlcd. and a. is 

sliovvii i» thc.se ^uirmijrics, l>y the iiuwhvrs vl Mules uiid I'ViiiaJe.s. 

THE METROPOLIS. 

riic lapid increase of the population in the suburbs, since the bc{;iunMig of the last century, shows Imvi 
lapiilly the metropolis inrreasc.s in extent, although its pojiulatioii lia.s not increased .so I'.tst -.ks that of the 
nation at large. In 1700, tin metropolis contained almost an eighth part of the inhahitaiits of J.'.ngland anil 
Wales; in 17.70 ami in ISOl. about a tenth part ; but in 1.SI I and at pri.sent, only about a twelfth part. 

Oliji'ctions might be made to the propriety of the limits oi' the iiietrojiolis as herein assumed, and it may 
theielorc be light to add, that the jinpulation of all the parishe.s, of winch the eliurche.s are situ.ile within 
eight miles reclilniear aiound ,St Paul's (.'athedr.il (inrliidnig the before mentioneil addilion of one iwenty- 
liltli part), would, in ISO], have amounted to I,0,'il,.7()();—in ISIJ, to l,i!‘J0,‘J()0;—and in ISMl, to no less 
i!i,in 1,181,.'jot); without including the pari.sh of Woolwich, wliieh contains I7,()<)S additioiul. 

N. n. 'J'lie population ascribed to the city of Paris is eompriscd within a district of I'lill such an extent. 

The arrivals of coasting ves.sei' in the port of i.ondon may be estimated to have been .about .'5.500, in tie 
vear 1700(ilOO, iii the year 17.H);—10,100, in I.SOl;—1:5,.500, in 1811; and at about 17,0()t) /nr 
'/iiwww, since tlie yi-ar IS 17 . 'I'liis [troduee.s a constant, tiuuigh Hueliiating aceessiim to the population, to 
i larger amount than el.sewlii.re, and eonseipiently, a tw(.nty-lil’th, instead of a liftielh pari, is to be adiled to 
loiiii a eouipaiison with tlie Parish Register Returns m the dcneral .Ahstracl. With tlii.s addition, the iiw- 
iropolis, in the } e:ir 1801, contained about 000 , 000 ;—in 1811, about t ,05o,0(K)and in aboui 

I.‘.' 7 . 1,800 inhabitants. 'I'he totals would then he, m 

1700 . 17 . 50 . LS'JI. 1811. iSLil. 

(i74.;5.50 I (i70,g.5O I JK’O.OOO j 1,050,000 I 1,1>71,800 

The actual totals, U.H emuucrated. were I S<)4,81.5 | l,0OJ)..5.1b‘ | 1 ,51‘.l5,694f 
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NOriCE. 


(’lo face p. Vol. VI.) 

As the piiljlicatioii of this Part has been already delayed for several weeks, in 
daily expect at ion of nn article liy an eminent French Philosopher, on the Douhlr 
Jit'/hirthni and J\)larhation q/' Light, intended to form the last head of the 
Aim)i;\i).\ ; and as eircumstancos have occurred still farther to protract the « om- 
plelion of that article, the Proprietors thought it .advisable no longer to delay the 
publication of the half volume, which has, for some time, been advertised as nearly 
ready. 'The article is expected in the course of a few weeks, .and will he 
distributed (gratis) to the Purchasers ol’ this half volume as soon as it is r<'ceivcd 
and printed, in order that it may be bound up in its proper place, 

/Jpril 15lh. 
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Organie Jleiiiuiiib, Fob.sil. 

Orkney and Siietlund, or ^^etland. 

Orine (Robert). 

Otaheite. See I’olynesia. 

Oxfordshire. 

Paley (William). 

Pallas (Simon Peter). 

P.'inorama. 

Pantograph. 

Papua, or New Guinea. See Australasia. 

Park (Mungo). 

Pauw (('ornelius de). 

JVeliles-blnrt, <ir Twcetldale. 

Pembrokesliire. 

Pendulum. 

Penilentiaiie.s. See Prison Discipline. 
Perthshire. 

Peru. 

Phrenology. See Cranioseojiy. 

Phjsieal (Jeography. 

Phy.siology. 

Physiology of Vegetables. See Vegetable Physi- 
ology. 

Playfair (John). 


I^olcind. See ]lu8.sian Empire. 

Polarisation of Light. St-e Addenda (Vol. VI.) 
Polar Se.is. 

Political JCeonomy. 

Polynesia. 

Poor-Laws. ' 

Population. 

- {Addt nditm to, Vol. VI.) 

Porson (Richard). 

I’ortugal. 

Powder (Gun). 

P reser\ ers (I .ife). 

J*rinee of Wales’s Island. 

Printing. 

Prisons and Prison Diseiplim*. 

Profits. See Political Economy, p. ^08- 
I’rushiii. 

(Junkers. 

(Jueen’s County. 

(Jucsiiay (l'’ran<,'ois). 

^'Radnorbhiiv. 

Railway. 

Refraction, Double. SiHi Addendu. 
Renfrewshire. 

Rennie (John). 

Rent. See Political Economy, p. 258. 

Road making. 

Robison (John). 

Romance. 

Roscominou, County. 

Ross-shire. 

Roxburghshire. 

Rnmfoid (Count). See Thompson (Sir Reiija- 
mill). 

Rush (Henjamin). 

Russian Empire. 

Rutlandshire. 

Safety J.ump. Sec Lamps. 

Salop, or Slirojisfiiiv. 

Sund^^K-ll Iblandb. Sec Polynesia. 

Saxony. 

Scotland. 
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